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The Educators Evaluating the Quality of Instructional Products (EQuIP) Rubric for Science provides criteria by 
which to measure the alignment and overall quality of lessons and units with respect to the Next Generation 
Science Standards (NGSS). The EQuIP rubric and review process can be used to: 

review existing lessons and units to determine what revisions are needed; 

provide constructive criterion-based feedback and suggestions for improvement to developers; 

identify examples and models of instructional materials for teachers’ use within and across states; and 

inform the development of new lessons, units, and other instructional materials. 

First developed in 2014 by Achieve and NSTA, the EQuIP Rubric has supported thousands of educators and 
instructional materials developers to design materials that support students in building toward proficiency on the 
standards.  The NextGenScience EQuIP reviewers and the Peer Review Panel have used the EQuIP Rubric to 
review hundreds of science units and lessons, providing valuable feedback to developers and educators.

Although the rubric can be accessed or used by any educator or developer, effective use of the rubric requires 
a deep understanding of both the standards and the rubric criteria themselves. To support designers and users 
of science instructional materials to more effectively use the EQuIP Rubric, NextGenScience developed this 
new resource, Toward NGSS Design: EQuIP Rubric for Science Detailed Guidance. This resource unpacks each 
of the 19 EQuIP Rubric criteria, providing details, explanations, and external references related to each 
criterion. The detailed guidance in this resource will help support educators and developers see what it looks 
like to meet each criterion, creating a common vision of the most important features of instructional materials 
designed for today’s science standards.

What is included?
For each EQuIP criterion, this resource includes:

• the criterion itself from EQuIP v3.0;

• a detailed description of the criterion; and

• an explanation of features of instructional materials that fully meet the criterion.

In addition, the final part of this document lists several resources related to each EQuIP criterion that can be 
used for additional learning.

Introduction
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https://www.nextgenscience.org/resources/equip-rubric-science
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How should this resource be used?
As with the EQuIP rubric itself, this resource is intended to support those who develop, review, select, or use  
instructional materials by helping create a common vision of high-quality materials that are designed for the NGSS.  
It can be used as a tool to support conversation and collaboration among educators who are building understanding 
of high-quality materials or developers who are determining priorities for designing new materials. This document is 
not intended to be a stand-alone tool that someone without extensive background and deep understanding of the 
NGSS and the EQuIP rubric could pick up and apply to the review of instructional materials. 

To support students with meeting the goals outlined by today’s science standards, it is important to design or 
select materials that fully meet as many EQuIP criteria as possible. However, it may not be feasible for any one 
unit to include all the features of full NGSS design for every criterion. Design and review teams can use the  
guidance in this document to help determine strengths and weaknesses in NGSS design and therefore what 
kinds of supplemental supports would be most important to add for classroom use.

How shouldn’t this resource be used?
•  Restrictions on instructional models or structures. There are many different models, structures, and

methods instructional materials could use to meet each of the EQuIP criteria. The descriptions in this
guide are intended as illustrative examples, not to limit or dictate design decisions.

•  Limits to the descriptions of high-quality materials. Like the EQuIP rubric itself, this document focuses on the
features of high-quality materials that are specific to the shifts in the NGSS when described at the unit or
lesson level. There are other general features of high-quality design not specific to NGSS shifts as well as
considerations for the design of full curricular programs that are not measured by EQuIP.

•  Additional EQuIP criteria. Although more details are described in this document than in the EQuIP rubric itself,
this document does not add any requirements or go beyond the scope of the EQuIP rubric. Each existing crite-
rion is simply “unpacked.” This is similar to the analogy described in the NGSS Evidence Statements Front Matter:

X

“ Imagine sliding a plant cross-section 
under a microscope; this will allow you 
to see greater detail and to develop a 
deeper understanding about how the 
component parts work together to make 
up the full plant. However, seeing this 
magnified view does not change the 
fundamental properties of the plant, nor 
does it give the plant new functions.”

https://www.nextgenscience.org/resources/evidence-statements
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Making sense of phenomena and/or designing solutions to a problem 
drive student learning.

i.  Student questions and prior experiences related to the phenomenon or problem
motivate sense-making and/or problem solving.

ii.  The focus of the lesson is to support students in making sense of phenomena
and/or designing solutions to problems.

 iii.  When engineering is a learning focus, it is integrated with developing disciplinary
core ideas from physical, life, and/or earth and space sciences.

Criterion Description
This criterion is focused on whether student sense-making of the phenomena or student designing of  
solutions is the reason for the students to learn from the student’s perspective. The criterion requires not only 
a driving phenomenon or problem, but a close match between the learning objectives and the phenomenon 
or problem. This includes having a close match between science Disciplinary Core Idea (DCI) learning  
objectives and a focus problem to solve; engineering DCIs are not used independently as learning  
objectives in materials designed for the NGSS.

In the NGSS, phenomena are defined as “observable events that occur in the universe and that the reviewers  
can use our science knowledge to explain or predict” and problems are defined as “situations somebody wants 
to change.” Phenomena can include discrepant events, but not all phenomena are necessarily immediately 
surprising and compelling to students without facilitation. According to the document Using Phenomena in 
NGSS-Designed Lessons and Units, “students might not be intrigued by an everyday phenomenon right away 
because they believe they already know how or why it happens. It takes careful teacher facilitation to help 
students become dissatisfied with what they can explain, helping them discover that they really can’t explain it 
beyond a simple statement such as ‘smells travel through the air’ or a vocabulary word, such as ‘water appears 
on cold cans of soda because it condenses.’”

The presence of a phenomenon or problem is not enough. The following are common examples of when the 
phenomenon or problem is not driving the learning: 

•  The Hook: the phenomena and problems are just used as a “hook,” where they draw in the learner but are
then explained by the teacher.

•  The Application: lessons are focused on acquiring knowledge and at the end of the learning, students apply
the learning to explain a phenomenon.

Criterion I.A: Making Sense of Phenomena or Designing 
Solutions to Problems

https://www.nextgenscience.org/sites/default/files/Using%20Phenomena%20in%20NGSS.pdf
https://www.nextgenscience.org/sites/default/files/Using%20Phenomena%20in%20NGSS.pdf
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•  The Bookend: The phenomenon or problem is used as a  
hook, then a series of learning happens that is related to  
the phenomenon but doesn’t involve making sense of the  
phenomenon and then finally at the end of the unit the  
students apply their learning to the phenomenon or to  
solving a problem — a combination of both The Hook and  
the Application.

•  The Existential: The phenomenon or problem presented 
are not actually phenomena or problems (e.g., materials 
describe the topic of “energy”, or the factoid “sharks are 
more ancient than dinosaurs” as a phenomenon, or the 
performance task “build a tall structure with marshmallows 
and toothpicks” as a problem, etc.). 

What Does This Look Like In Materials?
Student-centered focus on phenomena or problems
• T he materials are organized so that students figuring out a central phenomenon, a series of related  

phenomena, and/or designing a solution to a problem drives learning. Instruction is focused on supporting  
students to better make sense of the phenomenon or design a better solution to a problem. 

•  Students regularly return to the phenomena or problems to add layers of explanation or iterate on solutions 
based on learning, or regularly build on what they have learned from smaller phenomena or problems to 
explain a broader science topic.

Close match between the phenomena/problems and the student learning objectives 
throughout the materials 
•  Almost all of the student learning in the three dimensions targeted by the materials is in service of students 

making sense of phenomena or designing solutions to a problem.

Consistent student-driven learning over time
•  Student questions or prior experiences related to the phenomena and problems consistently create an explicit 

need, from the students’ perspective, for the students to engage in learning throughout the materials.

•  Materials provide structured support for teachers to draw out student questions and prior experiences related 
to the phenomena and problems and to use these connections to motivate student learning when each new 
phenomenon or problem is introduced. 

•  Students have frequent opportunities to feel as if they are driving the learning sequence through their  
questions and emerging understanding.

When multiple phenomena and/or problems are used 
•  Phenomena and/or problems are clearly connected to each other in a logical way from the students’  

perspective and build on each other coherently. 

CONNECTIONS TO OTHER CRITERIA

Other EQuIP criteria focus on other 
aspects of a quality phenomenon/
problem. Whether or not the 
three dimensions are integrated in 
sense-making and problem solv-
ing is addressed in I.C. Whether 
or not the phenomenon/problem 
results in a relevant and authentic 
learning experience for students is 
addressed in II.A.
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When students are designing solutions to problems (with or without connections to ETS DCIs)
•  Students use grade-appropriate science ideas (DCIs from life, Earth, or physical sciences) to solve the engi-

neering problem and these DCIs are included as part of the learning objectives in the instructional materials.

•  The way that the materials support students to engage in the engineering design process results in students 
demonstrating new understanding of the targeted science ideas.

Criterion I.A: Making Sense of Phenomena or Designing Solutions to Problems continued

MATERIALS THAT SUPPORT MAKING SENSE OF PHENOMENA  
AND DESIGNING SOLUTIONS TO PROBLEMS…

…LOOK LESS LIKE THIS: …LOOK MORE LIKE THIS:
Topics (e.g., “photosynthesis”) or tasks (e.g., 
“build a solar powered phone charger”) are 
used to focus learning in the materials.

True phenomena (e.g., “a tree grows from 
a tiny seed”) or problems (e.g., “I’m stuck in 
the middle of the desert and my phone is 
dead”) are used to motivate student learning.

Explaining phenomena and designing solu-
tions are not a part of student learning or are 
presented separately from “learning time” 
(e.g., used only as a “hook” or engagement 
tool, used only for enrichment or reward 
after learning, only loosely connected to a 
DCI, etc.).

The purpose and focus of the materials 
are to support students in making sense 
of phenomena and/or designing solutions 
to problems. The entire instructional 
sequence drives toward this goal.

Phenomena or problems are brought into 
the lesson after students develop the 
science ideas so students can apply what 
they learned.

The development of science ideas is 
anchored in explaining phenomena or 
designing solutions to problems.

Driving questions are given to students. Teachers are supported to facilitate discus-
sions such that student questions, prior 
experiences, and diverse backgrounds 
related to the phenomenon or problem 
can be used to drive the learning and the 
sense-making or problem solving, from the 
students’ perspectives.

The lesson tells the students what they will 
be learning.

The lesson provides support to teachers 
and students for connecting students’ own 
questions to the targeted materials.

A different, unrelated phenomenon or 
problem is used to start every lesson.

If multiple phenomena and/or problems 
are used, they are explicitly connected 
together and build on each other.

Engineering lessons focus on trial-and- 
error activities or following step-by-step 
instructions that don’t require science or 
engineering knowledge.

Engineering lessons require students to 
acquire and use elements of DCIs from physi-
cal, life, or Earth and space sciences together 
with elements of DCIs from engineering 
design (ETS) to solve design problems.

Click here for more reading and resources related to this criterion.
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Builds understanding of multiple grade-appropriate elements of the  
science and engineering practices (SEPs), disciplinary core ideas (DCIs),  
and crosscutting concepts (CCCs) that are deliberately selected to aid  
student sense-making of phenomena and/or designing of solutions.

 i.  Provides opportunities to develop and use specific elements of the SEP(s).

 ii.     Provides opportunities to develop and use specific elements of the DCI(s).

 iii.   Provides opportunities to develop and use specific elements of the CCC(s).

Criterion Description
This criterion is focused on whether students are using and 
developing elements of each of the three dimensions, whether 
those elements are grade appropriate, and whether those 
elements support students to make sense of phenomena and/
or design solutions to problems. The criterion requires specific 
places in materials that can be pointed to where students 
are clearly developing or using a particular grade-appropriate 
element of the standards. However, this doesn’t mean that 
students should be explicitly told what element they are learn-
ing. The intent here is not for students to be able to recite the 
elements of each dimension but rather to ensure the materials 
are designed for students to use all three dimensions.

It is most helpful to users of materials when there is a clear 
alignment between the material’s claims about what students 
are learning and evidence in the materials themselves. Below 
are a few related common pitfalls to avoid:

•  Overclaiming elements. Some materials may claim that 
students will learn a large number of SEP, CCC, and DCI ele-
ments within a single unit without clarifying which elements 
are really prior learning that are simply applied, which ele-
ments are only briefly introduced to be more fully developed 
in a later unit, and which long and complex elements are 
only partially used or developed. This kind of overclaiming 
commonly happens with ETS DCIs, which are often claimed 
even when students only apply engineering practices. 

•  Below grade-level design. All three dimensions include learn-
ing progressions, so student expectations are not the same 

Criterion I.B: Three Dimensions

CONNECTIONS TO OTHER CRITERIA

This criterion does not depend 
on whether the dimensions are 
integrated, which is discussed in 
I.C. This criterion also connects 
to II.B, which looks for evidence 
of helping teachers understand 
intended learning progressions, 
whereas evidence of students 
actually learning the three  
dimensions is collected here.

What’s the difference between 
“using” and “developing” 
elements?  For all three dimensions, 
students continuously apply, or “use” 
their prior learning. This could be  
learning from prior grade bands or 
earlier in the same unit. In order to 
progress in their proficiency, though, 
students also need to learn, or  
“develop” new elements or parts of 
elements. 
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between elementary and high school. Grade-appropriate ele-
ments of the three dimensions are sometimes claimed when 
students only use elements from a lower grade level. For 
example, middle school students are sometimes only asked to 
identify cause and effect, which only meets the expectation 
for the K–2 grade band. Closely examining the differences 
between the different grade bands in the charts in NGSS 
Appendices E, F, and G can help to determine the grade- 
appropriateness of the student performance. 

•  Mismatch between elements in Performance Expectations 
and evidence in lessons. Materials might also build toward 
performance expectations (PEs) but not the individual ele-
ments that make up the PEs. This is not itself a pitfall if the 
full PE is not claimed, as instruction does not have to pair the 
three dimensions in the same way that the PEs do since PEs 
describe expectations for the end of a grade level or grade 
band. For example, materials could demonstrate some prog-
ress toward a PE by only addressing one of those three dimen-
sions in instruction. However, materials sometimes indicate 
that PEs are fully developed without supporting student use 
or development of the three dimensions of those PEs.

What Does This Look Like In Materials?
Students develop and use grade-appropriate elements of all three dimensions to make 
sense of phenomena or design solutions to problems
•  There is a close match between the SEP, CCC, and DCI elements that are claimed and evidence of their devel-

opment and use in the materials. 

•  Students use the SEP, CCC, and DCI elements that are listed as key learning objectives in service of making 
sense of phenomena or designing solutions to problems. 

•  Students are supported to develop deep competence in specific elements such that they could be applied to 
more than one context. For SEPs, this could look like the teacher introducing the concept of comparing different 
types of data sets (e.g., self-generated, archival, etc.), or the class figuring out the important parts to consider in 
planning an investigation. For CCCs, this could look like the class figuring out how patterns can be useful, or the 
teacher facilitating students to think explicitly about why it is useful to compare different kinds of systems.

•  There are sufficient SEP, CCC, and DCI elements and time that students are engaged in the elements for the 
length of the materials. For example, a very long unit of instruction that only supports students to develop 
proficiency in one element from each dimension might not sufficiently prepare students to be able to develop 
all of the elements by the end of the grade band.

How many times do students 
need to use a certain grade- 
level-specific element? The three 
dimensions are considered somewhat 
differently. Students are expected 
to build competence in SEP and CCC 
elements throughout a grade band, 
which requires repeated exposure and 
use of elements in a variety of contexts 
over the years. However, students 
often have only one set of instruc-
tional materials in which to build full 
competence in DCI elements. If that is 
the case, it is important for students 
to have opportunities to develop deep 
understanding of the targeted DCI 
elements within that single unit.

Criterion I.B: Three Dimensions continued

https://www.nextgenscience.org/resources/ngss-appendices
https://www.nextgenscience.org/resources/ngss-appendices
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•  If below- or above-grade-level elements are claimed, there’s a clear explanation for why they’re outside the  
students’ grade level. For example, it could be appropriate for materials to review and apply elements from the 
prior grade level if they are clearly labeled as review and distinguished from new targeted learning objectives.

MATERIALS THAT SUPPORT BUILDING UNDERSTANDING  
OF THE THREE DIMENSIONS…

…LOOK LESS LIKE THIS: …LOOK MORE LIKE THIS:
Materials list many elements as learning 
objectives because they are introduced or 
partially used in the materials.

Materials explicitly distinguish between 
elements that are fully used, elements that 
are partially used, elements that are fully 
developed, and elements that are partially 
developed. 

Materials focus only on developing students’ 
DCI understanding.

Materials help students build proficiency in 
elements of all three dimensions.

The lessons focus on oversimplified  
definitions of the SEP or CCC names (e.g., 
“asking questions”, “cause and effect”, etc.) 
when supporting students to use these 
dimensions.

Lessons focus on helping students build or 
use specific grade-appropriate elements 
of SEPs and CCCs (from NGSS Appendices F 
and G) to help explain phenomena or solve 
problems throughout the learning process.

Materials don’t make CCCs explicit to 
students. For example, students write an 
explanation about a phenomenon but 
aren’t asked to include information about 
how causal relationships relate to their 
explanation.

Materials require students to explicitly 
use the CCC elements to make sense of a 
phenomenon or to solve a problem. For 
example, the materials prompt students to 
discuss a causal relationship as part of their 
explanation about a phenomenon.

A single element of each dimension shows 
up in a two-month-long unit.

The number of elements that students use 
and develop in the materials is appropri-
ate for the length of the unit, such that all 
grade band targets could be reached by the 
end of the grade band.

Click here for more reading and resources related to this criterion.
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Student sense-making of phenomena and/or designing of solutions  
requires student performances that integrate elements of the SEPs, CCCs, 
and DCIs.

Criterion Description
This criterion is focused on materials showing clear evidence 
of two things: 

•  Grade-appropriate elements of the three dimensions are used 
together (integrated) throughout the learning process.

•  This integration is in service of figuring out something about 
the phenomena or solving part of the problem. 

Ideally, students have opportunities to experience this kind of 
three-dimensional learning in every lesson and with all learn-
ing objectives. 

Student three-dimensional performances do not have to align 
with any particular NGSS PE, as PEs describe expectations for 
the end of a grade level or grade band. For example, a three- 
dimensional performance in a lesson could integrate grade- 
specific parts of complex elements that are not yet fully  
developed, such as only the underlined parts of this Grade 3–5 
CCC element: Substructures have shapes and parts that serve  
functions. Three-dimensional performances could also integrate 
elements that support instructional goals but don’t match the 
SEP, CCC, or DCI categories used in a PE, such as using a Planning 
and Carrying Out Investigations SEP element in a lesson to help 
build toward a PE that measures an Analyzing and Interpreting 
Data SEP element.

Criterion I.C:  Integrating the Three Dimensions

CONNECTIONS TO OTHER CRITERIA

This criterion overlaps somewhat 
with I.A. It also connects to I.B but 
focuses less on a match between 
claims and evidence. Here, the 
three-dimensional performanc-
es may not align exactly with the 
three dimensions specified in the 
materials or in any particular NGSS 
PE. III.A can also seem very similar 
to this criterion, but it focuses on 
individual student artifact creation 
whereas classroom or group activi-
ties also count as evidence for I.C.
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What Does This Look Like In Materials?
Learning is integrated
The three dimensions rarely appear in isolation and are generally learned in tandem, with each dimension  
supporting understanding of the others.

Integration to support sense-making over time
There are numerous events where students are expected to figure something out (a phenomenon) or solve 
part of a problem in a way that requires a grade-appropriate element of each of the three dimensions working 
together. For example, if when students construct an explanation of a phenomenon using a DCI, they are unable 
to fully explain the phenomenon without the use of the targeted CCC element, that is evidence that all three 
dimensions are required for the sense-making. This can include classroom or group activities that do not result 
in individual student artifacts.

MATERIALS THAT SUPPORT INTEGRATION  
OF THE THREE DIMENSIONS…

…LOOK LESS LIKE THIS: …LOOK MORE LIKE THIS:
Students learn the three dimensions in 
isolation from each other (e.g., a separate 
lesson or activity on science methods or 
skills followed by a later lesson on science 
knowledge, front-loading DCI acquisition 
followed by application with SEPs, etc.).

Students learn elements from multiple 
dimensions in tandem, such as using partial 
understanding of an SEP element to help 
begin developing understanding of a DCI 
element, and along the way developing 
more knowledge about and proficiency 
with the SEP element. 

The expected learning in the three  
dimensions is only loosely connected  
to the phenomenon or problem.

The three dimensions work together to 
help students explain a phenomenon or 
design solutions to a problem.

Students would be able to explain the 
phenomenon without using or developing 
a CCC.

All three dimensions are necessary for 
sense-making and problem solving.

Click here for more reading and resources related to this criterion.
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Lessons fit together to target a set of performance expectations. 

 i.  Each lesson builds on prior lessons by addressing questions raised in those lessons, 
cultivating new questions that build on what students figured out, or cultivating new 
questions from related phenomena, problems, and prior student experiences.  

ii.     The lessons help students develop toward proficiency in a targeted set of perfor-
mance expectations. 

Criterion Description
This criterion is focused on unit coherence in student  
experiences. In a coherent unit, each lesson builds on each 
other, resulting in an evolving understanding of science ideas 
and concepts needed to explain the phenomenon or design  
a solution to a problem. This building on is motivated by  
questions and experiences that create a coherent path to 
learning from the student’s perspective. 

Note that any three-dimensional learning objectives meet 
the second sub-criterion, three-dimensional objectives don’t 
need to exactly match specific NGSS PEs as long as they are 
grade level appropriate. In this case, it is especially helpful if 
the materials explicitly describe how they work together with 
other units to build toward the NGSS PEs. For example, they 
might say something like: "this unit fully covers the DCI from 
this PE, but different SEPs were used as they were more appro-
priate for the instructional materials. As such, students should 
have opportunities to use the SEP associated with the PE in 
another learning experience."

Criterion I.D: Unit Coherence

CONNECTIONS TO OTHER CRITERIA

This criterion differs from the first 
sub-criterion of I.A in that I.A  
includes a focus on student- 
generated questions driving 
sense-making, whereas in I.D, the 
focus is on building coherence over 
time, linking lessons together.  
One way (but not the only way)  
to build coherence is by asking  
questions that are then answered 
in subsequent lessons, and the  
questions can be generated or  
provided by either the students 
or the teacher. I.D also differs from 
II.F in that I.D focuses on student 
experiences whereas II.F focuses  
on teacher supports.
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What Does This Look Like In Materials?
•  All the lesson themes and content are sequenced coherently and explicitly from the student’s perspective.

•  The lessons work together to provide sufficient opportunities for students to build proficiency in all of the 
targeted learning (e.g., targeted NGSS PEs) for all three dimensions.

•  Each lesson builds directly on prior lessons and makes the links between lessons explicit to the students.  
This includes:

 o  As students move through the unit, part of what they figure out is used as the next question(s)  
to pursue.

 o  Students have regular opportunities to engage in asking questions based on what they have learned 
so far in the unit and revisit their questions in subsequent lessons.

•   In subsequent lessons, students answer relevant questions unanswered by the sense-making opportunities in 
previous lessons. Investigations are focused on students answering these questions by connecting evidence 
from the investigations/information collection to science ideas and concepts. It is not just the teacher answer-
ing the questions, and students don’t only read about or watch videos that give answers. 

•  When the questions are generated by students, it’s fine to have support for teachers to focus student thinking 
and facilitate the questions toward a goal set of questions — the unit doesn’t need to focus on whatever the 
students want to investigate.

MATERIALS THAT SUPPORT UNIT COHERENCE…

…LOOK LESS LIKE THIS: …LOOK MORE LIKE THIS:
Lessons fit together in ways that are only 
apparent to the teacher. 

Lessons are sequenced logically in a way 
that is coherent from the students’  
perspectives; students can see how what 
they are trying to figure out or solve in one 
lesson builds on previous lessons and fits 
into the larger goal for the unit.

Students only have opportunities to build 
toward some of the stated learning goals.

Students are supported to build toward all 
of the three-dimensional learning goals

Questions that arise from one investigation 
are not revisited or are only revisited at the 
end of the unit.

Questions that arise from one investi-
gation are used as the focus of the next 
investigation.

Click here for more reading and resources related to this criterion.



16

When appropriate, links are made across the science domains of life  
science, physical science, and Earth and space science.  

 i.  Disciplinary core ideas from different disciplines are used together to explain  
phenomena.  

ii.     The usefulness of crosscutting concepts to make sense of phenomena or design 
solutions to problems across science domains is highlighted.  

Criterion Description
This criterion is focused on links between multiple science domains. However, it is different than most other 
criteria as linking multiple science domains (life, Earth, physical) through DCIs may not be necessary. The 
phenomenon or problems used in the lesson or unit determines whether including multiple science domains 
would be helpful or necessary. If students can make sense of the phenomenon or solve the problem using 
only one science domain, then using DCIs or partial DCIs from multiple science domains is not necessary. If the 
phenomenon or problem requires multiple domains in order for students to explain or solve it, then multiple 
domains should be included to meet the criterion. Therefore, the criterion is really about seeing whether there 
are obvious opportunities to link multiple science domains. For the purposes of this criterion, ETS DCIs are not 
considered to be a science domain, and physics and chemistry are both counted as part of one science domain 
— physical science.

The sub-criterion about CCCs is meant to emphasize the purpose of CCCs as thinking frames that can be applied 
across domains. These thinking skills can only deeply be taught as such if they are made explicit as a concept 
that is helpful in different domains. Note that crosscutting concept links would not necessarily have to be made 
to multiple dimensions within the same unit. Links could be made to prior learning.

What Does This Look Like In Materials?
DCI links
•   If the unit focuses on one science domain, either:

 o  The phenomena or problem driving the learning can be fully addressed within that domain.

     OR

 o  The related science domains relevant to the explanation or solution are identified as prerequisite 
learning.

Criterion I.E: Multiple Science Domains
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•  If the unit focuses on more than one science domain, it clearly conveys to students how ideas from different 
domains together are required to explain the phenomenon or design the solution to the problem.

CCC links
Grade-appropriate elements of CCCs are explicitly used to make connections across science domains. This could 
include domains not used in the unit. For example, students figuring out a chemistry phenomenon could be 
reminded of when they previously used a specific Systems element to think about Biological systems. 

MATERIALS THAT SUPPORT MULTIPLE SCIENCE DOMAINS…

…LOOK LESS LIKE THIS: …LOOK MORE LIKE THIS:
The one science domain used in the unit 
is not sufficient for a grade-appropriate 
explanation of the phenomenon or solution 
to the problem.

If one science domain is used, it can fully 
address the problem or phenomena in the 
unit.

Multiple science domains are used in 
different parts of the unit and students are 
not prompted to think about how the ideas 
connect to one another.

Multiple science domains are used in 
different parts of the unit and students can 
clearly see how the ideas from different 
domains connect and are all required to 
explain the phenomenon or design the 
solution to the problem.

Crosscutting concept use across science 
domains, such as how systems interact in 
both physical sciences and life sciences, is 
not explicitly pointed out to students.

The way the same element of a cross-
cutting concept can be used together 
with different science domains to make 
sense of different phenomena is explicitly 
discussed. 

Click here for more reading and resources related to this criterion.
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Provides grade-appropriate connection(s) to the Common Core State  
Standards in Mathematics and/or ELA and Literacy in History/Social Studies, 
Science, and Technical Subjects.

Criterion Description
This criterion is focused on connections between science and other subjects. One of the shifts of the NGSS is to 
make explicit connections to mathematics and ELA/Literacy. Instructional materials designed for the NGSS would 
ideally not only recognize these kinds of connections between science and other disciplines, but also design 
learning in a way that reinforces and builds on these connections, supporting learning in each of the disciplines 
and deepening students’ sense-making and problem solving. The NGSS themselves list some possible connections 
that could be made between science and mathematics or ELA/Literacy, but these particular connections are not 
required or exhaustive. 

Note that connections can be made to mathematics and ELA standards that are up to one grade band below the 
targeted science grade level, but not to standards that are above the targeted science grade level. This means 
that 6th grade science materials can use upper elementary (grades 3–5) ELA and mathematics content but 
should not include 7th grade content.

What Does This Look Like In Materials?
•   Materials explicitly state the mathematics and ELA standards that are used in the unit and support students to 

see the connections between content areas. This can include, but does not require, students actually developing 
the ELA or mathematics along with the science. 

•  Literacy and mathematics skills expected are not above students’ grade level, although prior learning can be 
used and reinforced.

•  Whenever students read or write in a unit, ELA connections are listed even if they are below grade level 
(e.g., grade 9 students using grade 8 ELA/Literacy standards). 

•  Wherever a reasonable match exists to the science or engineering subject matter (e.g., where mathematics 
could aid in sense-making or problem solving), mathematics concepts are explicitly incorporated into lessons 
such that students use them to explain or help understand the scientific concepts, phenomena, or results. 

Criterion I.F: Mathematics and English Language Arts (ELA)
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•  All students use reading skills, at a grade-appropriate level, to develop understanding of scientific concepts 
and results, supporting their sense-making and problem solving. Related reading materials go beyond  
textbooks and include at least two of the following formats: 

 o  fictional or narrative stories;

 o news articles;

 o journal articles; 

 o infographics; and 

 o websites of scientific entities.

•   Students use writing skills to explain and communicate their understanding of the scientific concepts, results, 
and phenomena. Writing assignments are varied in structure and purpose.

•   Students have multiple opportunities for speaking and listening to peers in a variety of formats and scenarios 
(e.g., diverse partners, small group, formal presentations, technology-enhanced, etc.).

MATERIALS THAT SUPPORT CONNECTIONS TO  
MATHEMATICS AND ENGLISH LANGUAGE ARTS…

…LOOK LESS LIKE THIS: …LOOK MORE LIKE THIS:
Science learning is isolated from related 
learning in mathematics and ELA; or there 
are places where students could have used 
mathematics or ELA/Literacy to strengthen 
their sense-making (e.g., by graphing or 
developing a mathematical model) but 
these disciplines are not used.

Students learning is connected to use 
and learning of mathematics and ELA and 
students see where these disciplines are 
useful within their sense-making and  
problem solving.

Students have limited opportunities to 
read, speak, or write to learn.

Students’ reading, writing, speaking, and 
listening skills are developed as an integral 
part of sense-making and problem solving.

Student reading materials are limited to 
textbooks or textbook-like explanatory 
texts.

Student reading materials include  
several different formats, such as  
narrative stories, news articles, journal 
articles, infographics, and websites of 
scientific entities.

Click here for more reading and resources related to this criterion.
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Engages students in authentic and meaningful scenarios that reflect the 
practice of science and engineering as experienced in the real world. 

 i. S tudents experience phenomena or design problems as directly as possible
  (firsthand or through media representations). 

 ii.     Includes suggestions for how to connect instruction to the students’ home,  
neighborhood, community, and/or culture as appropriate. 

 iii.   Provides opportunities for students to connect their explanation of a phenomenon 
and/or their design solution to a problem to questions from their own experiences. 

Criterion Description
This criterion is focused on whether there is sufficient evidence 
that the phenomena, problems, and classroom activities are 
set up in a way that authentically connects with every student’s 
life. This could happen in many ways, such as providing multiple 
related phenomena that are place-based and providing teacher 
support to adjust which one is used to make the learning more 
local or relevant to students. It could also happen by helping stu-
dents connect a phenomenon or problem from different locations 
to experiences in their own lives, even if the phenomenon or 
problem is not based in their region. Students are all different and 
come to class with different prior experiences and ways of under-
standing the world. This criterion asks for evidence that materials 
are explicitly designed to support students to see the connections 
between their lives and cultures and the phenomena, problems, 
and activities used during the lessons. 

What Does This Look Like In Materials?
•   The phenomena, problems, and classroom activities used are engaging to students and reflect grade-appropriate, 

realistic scenarios that students are authentically motivated to figure out or solve. Problems to solve are grounded in 
compelling issues that affect people’s lives — either students’ own lives or the lives of others they can relate to.

•   Students can relate to the phenomenon, problem, and activity, and materials provide opportunities for students 
to reflect on how figuring out the phenomenon or problem is important to someone — whether themselves or 
someone they can relate to. 

Criterion II.A: Relevance and Authenticity

CONNECTIONS TO OTHER CRITERIA

Phenomena and/or problems are 
evaluated for whether they drive 
student learning and are grade- 
level appropriate in I.A. In contrast, 
this criterion focuses on whether 
they authentically connect with 
students’ lives.
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•   Students experience the phenomenon or problem as directly as possible — firsthand or through media  
representations.

•   Students have multiple opportunities to connect the phenomena they figure out or problems they solve to their 
own prior experiences, community, or culture. 

•   The materials provide support to teachers for connecting instruction to all students’ homes, neighborhoods, 
communities, and cultures as appropriate, with a particular emphasis on making connections for students from 
underserved communities. This could include providing flexibility to enable adaptations to fit students’ local 
contexts, including reminders to seek out and make use of the funds of knowledge that students bring to school 
from their homes and communities throughout the learning process, and supporting student agency to apply 
learning in their own communities.

•   The materials provide support to teachers for anticipating and handling topics that are potentially sensitive, 
controversial, or difficult to discuss for certain students or populations of students (e.g., when students connect 
phenomena related to genetics to traits in their own families).

•   Teachers are supported to cultivate student questions and ideas that connect to students’ experience, community, 
or culture.

MATERIALS THAT SUPPORT RELEVANCE AND AUTHENTICITY…

…WILL LOOK LESS LIKE THIS: … WILL LOOK MORE LIKE THIS:
Teachers tell students about an interesting 
phenomenon or problem in the world.

Students directly experience (preferably 
firsthand, or through media representa-
tions) a phenomenon or problem.

The phenomena or problems don’t seem 
to be connected to the real world. For 
example, students might think a classroom 
demonstration of a collapsing coke can is 
interesting but might not think it is relevant 
to the real world until they see a collapsing 
tanker.

The phenomena and problems are authentic 
and meaningful to a range of student back-
grounds and interests. Students can clearly 
see how the phenomena and problems 
are relevant to them or to others they 
can relate to, and therefore why learning 
the science and engineering necessary 
to explain the phenomenon or solve the 
problem is relevant.

The lesson focuses on examples that some 
of the students in the class understand.

The lesson uses examples that are acces-
sible to all students and provides support 
to teachers for ensuring that students fully 
understand all examples and contexts.

Teacher materials focus on disciplinary con-
tent delivery without providing support to 
help teachers understand, value, and build 
on the experiences and knowledge that 
students bring to the classroom.

Teacher materials focus on connecting 
instruction to the students' homes,  
neighborhoods, communities, and  
cultures as appropriate, and provide  
multiple opportunities for students to  
connect their learning to questions and 
ideas from their own funds of knowledge.

Click here for more reading and resources related to this criterion.
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Provides opportunities for students to express, clarify, justify, interpret, and 
represent their ideas and to respond to peer and teacher feedback orally 
and/or in written form as appropriate. 

Criterion Description
This criterion is focused on students negotiating new under-
standings by clarifying their own ideas and comparing to  
their peers’ ideas or ideas encountered in the learning experi-
ence(s). For this to be successful, there have to be appropriate, 
accessible, and culturally-affirming ways for students to  
communicate their thinking and there need to be feedback 
loops, from the teacher and peers as appropriate, to help them 
clarify their thinking. Sometimes, but not always, the elicitation 
of student ideas is intentionally organized as an opportunity to 
measure student learning. 

What Does This Look Like 
In Materials?
Student ideas are clarified, justified, and  
built upon
•   The teacher has enough support to act as an expert facilitator 

to draw out individual student ideas and multiple perspec-
tives in an identity-affirming way. The support is specifically 
customized to the lesson materials. 

•   The classroom discourse includes explicitly expressing,  
clarifying, and justifying student reasoning.

•   The students have opportunities to share ideas with peers 
directly, to elicit ideas from others, and to use others’ ideas 
to improve or change their own thinking.

Criterion II.B: Student Ideas

CONNECTIONS TO OTHER CRITERIA

When elicitation of student  
ideas is done in a way that elicits 
responses from all students  
individually, this criterion overlaps 
somewhat with III.A, III.B, and III.E. 

The feedback portion of this 
criterion also overlaps somewhat 
with III.F. That criterion focuses 
on opportunities for students to 
apply feedback related to target-
ed learning objectives from one 
assessment to improve perfor-
mance in the next assessment. 
Whereas, II.B focuses more on 
opportunities for students to pro-
vide peer feedback and to receive 
and reflect on feedback related to 
their thinking and reasoning.
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•   The students are supported to communicate their ideas in ways that are meaningful to them and respectful 
of their cultures. This can include multiple modes of discourse and the initial expression of ideas in vernacular 
language or students’ homes languages. 

Artifacts show evidence of students’ reasoning and changes in their thinking over time
•   Student artifacts include elaborations, reasoning, and reflection and show how students’ reflective thinking 

has changed over time. Descriptions of student thinking may be written, oral, pictorial, kinesthetic, or models.

Students receive feedback and revise their thinking accordingly
•   Supports are provided to guide constructive feedback to students from both the teacher and peers. The feedback 

is based on displayed student thinking related to the classroom task and is framed to support improvement in 
how students reason about the phenomenon or problem.

•   Students have opportunities to reflect on and respond to the feedback they receive, when appropriate, using 
multiple modalities of expression.

MATERIALS THAT SUPPORT STUDENT IDEAS…

…LOOK LESS LIKE THIS: …LOOK MORE LIKE THIS:
The teacher is positioned as the central 
figure in classroom discussions.

Students are positioned as the central focus 
of classroom discussions through teacher 
facilitation directions, and discourse focuses 
on explicitly expressing and clarifying  
student reasoning. 

Students have frequent opportunities to 
share ideas and feedback with each other 
directly and to use others' ideas to improve 
or change their own thinking.

Student artifacts only show answers without 
reasoning or elaboration.

Student artifacts include elaborations — 
which may be written, oral, pictorial, 
kinesthetic — of reasoning behind their 
answers, and show how students’ thinking 
has changed over time.

The teacher’s guide focuses on what to tell 
the students.

The teacher's guide provides supports for 
eliciting student ideas and giving feedback 
on student thinking.

Only one style of discourse (e.g., full class 
oral discussions, shouting out “correct” 
answers, etc.) is considered acceptable in 
the classroom, and only some students feel 
comfortable contributing their ideas.

All students are supported to make produc-
tive contributions to classroom discourse in 
a variety of ways.

Click here for more reading and resources related to this criterion.
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Identifies and builds on students’ prior learning in all three dimensions, 
including providing the following support to teachers: 

 i.  Explicitly identifying prior student learning expected for all three dimensions; and 

 ii.     Clearly explaining how the prior learning will be built upon.

Criterion Description
This criterion is focused on two areas as described in the  
sub-criteria language: identifying 1) what learning students  
are expected to come in with for all three dimensions, and  
then explaining 2) how this learning will be added to during 
instruction. To meet this criterion, materials would need to  
explicitly identify the expected learning and communicate a 
plan for how that learning will be enhanced during the outlined 
learning experiences. This includes identifying students’ alternate 
conceptions and supporting learning that moves students toward 
more scientifically aligned ideas. These alternate conceptions can 
exist in all three dimensions, so support to build on and adjust 
these prior ideas is likewise necessary for all three dimensions. 

A common pitfall associated with this criterion is describing a progression of learning for only one of the three dimen-
sions — often just the DCIs. Instead, this criterion asks for this kind of progression information to be described for all 
targeted learning for each of the three dimensions, specified at the level of individual elements of each dimension.

What Does This Look Like In Materials?
•  The materials explicitly state the expected level of prior proficiency students should have with individual elements 

of all three dimensions for the core learning in the materials. For example, the materials could say “Students should 
already be familiar with the general ideas of cause-and-effect relationships but are not yet expected to understand 
that causes generate observable patterns.” In the first unit of a grade band, this could be accomplished by simply 
stating that students are expected to begin the unit with proficiency in all elements from the previous grade band.

Criterion II.C: Building Progressions

CONNECTIONS TO OTHER CRITERIA

This criterion focuses on teacher 
supports — specifying intended 
learning progressions. Evidence of 
students actually learning the three 
dimensions is collected for I.B, and 
evidence of the progression of 
SEP learning and independence is 
collected for II.G.
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•  A progression of learning toward the targeted elements of all three dimensions is clearly described for teachers 
for each section of the materials. For example, “In Lesson 1, students observe examples of cause-and-effect  
relationships generating patterns, and in Lesson 2 they are facilitated to realize they can use the concept of  
‘patterns’ to describe these observations.”

•  Learning progresses logically throughout the materials. For example, if full PEs or elements are stated as prior 
knowledge, learning in the materials does not repeat that prior content unless explicitly stated as review. Similarly, 
students are not suddenly expected to proficiently use a full SEP element that wasn’t listed as prior knowledge.

•  Explicit support is provided to teachers to clarify adult understanding of the potential alternate conceptions that 
they, or their students, may have while building toward students’ three-dimensional learning, along with guid-
ance for how to help students negotiate their understandings (vs. telling students they are wrong). For example, 
students or teachers might initially think that raw data is evidence, or might think their perceptions (e.g., the size 
of stars) are infallible sources of data. Note, however, that alternate conceptions do not have to be immediately 
corrected. They can be considered and reconsidered throughout the learning cycle, supporting student thinking 
in ways that value their funds of knowledge and different life experiences.

MATERIALS THAT SUPPORT BUILDING PROGRESSIONS…

…LOOK LESS LIKE THIS: …LOOK MORE LIKE THIS:
The lesson content only builds on students’ 
prior DCI learning, helping them develop 
more sophisticated DCI understanding.

The lesson content builds on students’ 
prior learning in all three dimensions, 
helping them build more sophisticated 
understanding in each targeted learning 
objective.

The lesson does not include support to 
teachers for identifying students’ prior 
learning, or assumes all students have the 
same prior learning.

The lesson provides explicit support to 
teachers for identifying individual students’ 
prior learning and accommodating different 
entry points.

Targeted learning objectives are listed in 
the materials without information about 
how students will reach these objectives.

A learning progression for each targeted 
element of all three dimensions is coher-
ently mapped out for the entire instruc-
tional materials program, helping teachers 
see the expected path of student growth 
from their prior understanding to the 
learning outcomes for each element.

The lesson assumes that students are 
starting from scratch in their understand-
ing of any particular element of the three 
dimensions.

The lesson explicitly builds on students’ 
foundational knowledge and practice from 
prior grade levels for all three dimensions.

Click here for more reading and resources related to this criterion.
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Uses scientifically accurate and grade-appropriate scientific information, 
phenomena, and representations to support students’ three-dimensional 
learning.

Criterion Description
This criterion is focused on determining whether all learning — including all three dimensions as well as content that 
is not included in the three dimensions of the standards (e.g., the concept of friction, which is not a part of a DCI but 
might be important for making sense of a phenomenon) — is scientifically accurate and does not lead to alternate 
conceptions. One common pitfall is when materials emphasize inaccurate ideas about the nature of science, such as 
that students should try to “prove” their hypotheses, or that there is a single scientific method. 

What Does This Look Like In Materials?
All science ideas and representations included in the materials — including content related to all three dimen-
sions as well as content that is not included in the three dimensions of the standards — are accurate. This does 
not mean, however, that students should not be encouraged to express, consider, and reconsider scientifically 
inaccurate ideas as they are learning. For example, teachers might present students an inaccurate or incomplete 
model of a phenomenon and ask the students to evaluate it.

Criterion II.D: Scientific Accuracy

MATERIALS THAT SUPPORT SCIENTIFIC ACCURACY…

…LOOK LESS LIKE THIS: …LOOK MORE LIKE THIS:
Student-facing materials use confusing or 
misleading language, such as not distin-
guishing between the common English 
meaning of “argument” and the scientific 
practice of argumentation.

Student facing materials have precise, 
grade-appropriate wording to help stu-
dents scaffold their understanding of 
concepts in all three dimensions, avoiding 
creating misconceptions.

Students lose points or receive negative 
feedback for expressing scientifically inac-
curate ideas early in the learning process.

Students are encouraged to express their 
scientific ideas and to continually examine 
and re-examine the ideas in light of new 
evidence.

Click here for more reading and resources related to this criterion.



27Toward NGSS Design: EQuIP Rubric for Science Detailed Guidance

Provides guidance for teachers to support differentiated instruction by 
including: 

i.  Appropriate reading, writing, listening, and/or speaking alternative (e.g., translations,
picture support, graphic organizers, etc.) for students who are English learners, have
special needs, or read well below grade level;

ii.  Extra support (e.g., phenomena, representations, tasks) for students who are
struggling to meet the targeted expectations; and

 iii.  Extensions for students with high interest or who have already met the performance
expectations to develop deeper understanding of the practices, disciplinary core
ideas, and crosscutting concepts.

Criterion Description
This criterion is focused on evidence that the lessons and units are for ALL students and ALL teachers. This goes 
beyond only looking for translations, picture support, graphic organizers, etc., which are the focus of the first 
sub-criterion. The full criterion also asks for evidence that materials have been explicitly designed using Universal 
Design for Learning (UDL) principles, including providing extra support through access to alternate phenomena and 
opportunities to represent thinking through a variety of modalities. Supports in materials are ideally explicit such 
that all teachers would recognize them.

One common pitfall in materials is providing supports that are only focused on student understanding of DCIs 
rather than student understanding of all three dimensions. To meet this criterion, differentiated supports are 
provided to help ensure all students can engage equitably in sense-making and problem solving using the three 
dimensions. Materials that do not fully meet this criterion also often provide generic supports for an instructional 
program in general and rely on the teacher to figure out when to add in the supports and how to modify them to 
fit with a specific activity.

Although this criterion is always essential, it takes on an even greater significance as students transition to 
NGSS-designed instruction. Many students may not have had opportunities to develop all the prior learning 
expected if their classes did not teach much science or did not incorporate SEPs and CCCs into instruction in  
previous years. To help address this issue, robust teacher guidance can be included in materials, indicating how  
the learning experience could be adapted or scaffolds could be added to support all students where they are in 
their current understanding of each of the three dimensions. 

Criterion II.E: Differentiated Instruction
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What Does This Look Like In Materials?
•   Materials explicitly clarify how they anticipate the needs of students who might struggle with any of the three

dimensions within a particular activity. This is coordinated with a range of specific individualized and custom-
ized learning strategies to support learners with specific needs.

•  The materials provide multiple and varied individualized learning strategies that support three-dimensional
sense-making throughout a majority of the materials, including specific guidance for all of the critical learning
steps (e.g., activities that serve as major components of building progressions for key learning objectives).

•  Differentiation strategies explicitly clarify how they address the needs of all of the following groups of stu-
dents. All groups are not necessarily supported in every activity, but they are supported when an obvious
need arises (e.g., reading supports during activities that require reading) and at least once while developing
each targeted learning outcome:

o  Emerging multi-lingual students who are still learning English;

o  Learners with special needs. This could include representations accessible to color-blind students,
tactile engagement in activities, and flexible timing;

o  Learners who read well below grade level;

o  Struggling students; and

o  Students who have already met the performance expectation(s) or who have high interest in the
subject matter and are ready to develop deeper understanding in any of the three dimensions.
Supports for these students could include applying learning in new contexts (e.g., transfer phenom-
ena) or through the lenses of different CCC elements or could include extending to learning from the
next grade level, such as the next level SEP element in a learning progression (e.g., grade 5 students
extending to prioritize criteria).

•  The materials provide examples and guidance that support reading, writing, listening, and speaking alterna-
tives (e.g., translations, picture support, graphic organizers, non-linguistic, etc.).

•  Supports such as related phenomena or multiple modalities are provided throughout the materials for students
who are struggling to meet performance expectations or any one of the three dimensions, with guidance on how
to determine their understanding at that point in the lesson and how the suggested supports will help students
demonstrate progress toward each element of the three dimensions that is targeted as a learning objective.

•  Suggestions are provided for adaptations if students begin the lesson with significantly higher or lower levels
of prior proficiency than expected for the grade level in any of the three dimensions.

Criterion II.E: Differentiated Instruction  continued
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MATERIALS THAT SUPPORT DIFFERENTIATED INSTRUCTION…

…LOOK LESS LIKE THIS: …LOOK MORE LIKE THIS:
Materials separate out lessons or activities 
for students with different abilities or home 
languages.

Materials provide a common learning 
sequence for all learners, ensuring students 
with diverse needs and abilities can access 
instruction.

Materials provide limited ways of meeting 
learning goals, such as reading about topics, 
listening to lectures and note-taking, and 
following written directions to complete labs.

Materials provide multiple access points 
and modalities for students to learn (e.g., 
students can use argumentation and evi-
dence-based discourse to develop scientific 
understanding rather than simply reading 
for understanding, students can use model-
ing to make sense of phenomena and prob-
lems and to make thinking visible in ways 
that are less dependent on English language 
proficiency, etc.).

Teacher materials only offer minimal or 
non-context specific support for differenti-
ation (e.g., providing a separate document 
about differentiation that is not connected 
to or referred to in the lesson materials).

Teaching materials include detailed guid-
ance describing how individual students 
with a variety of needs can be supported to 
access and engage in each specific learning 
activity.

Differentiation supports are provided to 
help students access DCI-related learning 
only.

Differentiation supports are provided 
to help students access learning for all 
targeted learning objectives, including all 
three dimensions and their use together.

Click here for more reading and resources related to this criterion.
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Supports teachers in facilitating coherent student learning experiences over 
time by: 

i.  Providing strategies for linking student engagement across lessons (e.g., cultivating
new student questions at the end of a lesson in a way that leads to future lessons,
helping students connect related problems and phenomena across lessons, etc.); and

ii.  Providing strategies for ensuring student sense-making and/or problem solving is
linked to learning in all three dimensions.

Criterion Description
This criterion is focused on 1) whether or not teacher materials 
provide sufficient supports to facilitate coherent and explicit links 
between student sense-making of phenomena or designing of 
solutions and their learning in all three dimensions over time, and 
2) whether or not teachers are supported with guidance, strate-
gies, and routines that reinforce or establish the coherence from
the students’ perspective addressed in Criterion I.D. This second
sub-criterion emphasizes the guidance provided to the teacher,
as opposed to directly to students through student materials or 
presentation slides, to support this coherence.

What Does This Look Like In Materials?
•  Guidance and support are provided for how to recognize what students figure out in a lesson, what questions are

left unanswered, and what new questions could be answered in the next investigation.

•  Frequent guidance or tools are provided to teachers to support linking student engagement across lessons. For
example, guidance may be provided to:

o help teachers gather and gently push for student questions that will be answered in subsequent lessons;

o support navigation routines that help make the connections between lessons explicit to students;

o  modify the discussion at the beginning of an activity to ensure that students see how it connects to what
they just figured out in the previous activity; or 

o frame a discussion in ways that forecast that it will be returned to in future lessons.

Criterion II.F: Teacher Support for Unit Coherence

CONNECTIONS TO OTHER CRITERIA

Evidence about coherence from 
the student perspective (e.g.,  
in student-facing materials) is  
collected in I.D.
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• Strategies are provided to support the teacher as they help students connect phenomena across lessons.

•  Throughout the unit, teacher guidance and strategies are provided to ensure that students see their learning in all 
three dimensions as coherently linked to the progress they make toward explaining phenomena or designing solu-
tions to problems. For example, the teacher support could help students see how what they learn about using CCCs 
is relevant to the sense-making

MATERIALS THAT HELP TEACHERS SUPPORT UNIT COHERENCE…

…LOOK LESS LIKE THIS: …LOOK MORE LIKE THIS:
Only teachers are supported to see how 
lessons fit together. 

Teachers are supported to help students see 
how lessons fit together.

Students see their three-dimensional  
learning as separate from their sense- 
making or problem solving.

Students see how their learning for each 
targeted learning objective works in service 
of sense-making or problem solving.

Students are prompted to ask questions 
in one lesson but there is no teacher guid-
ance to connect these questions to future 
lessons and these questions are never 
revisited.

Through teacher facilitation, students 
develop curiosity about the learning that is 
planned for future lessons, and ask ques-
tions that are then answered in subsequent 
lessons.

Click here for more reading and resources related to this criterion.
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Provides supports to help students engage in the practices as needed and 
gradually adjusts supports over time so that students are increasingly  
responsible for making sense of phenomena and/or designing solutions  
to problems. 

Criterion Description
This criterion is focused on whether there is a change in how 
independently students use SEP elements from the begin-
ning to the end of the unit. This involves identifying levels of 
scaffolding provided for students at different points in the unit 
and determining whether the scaffolding and supports for 
students are reduced later in the unit in comparison with the 
early lessons. 

•  One aspect of this is helping ensure that over time, students
build toward ownership and proficiency in the practices. For
example, a teacher may provide students enough scaffolding
that the students are only independently responsible for
using an SEP element from a prior grade band in early les-
sons, but by the end of the unit students might be expected
to demonstrate the element at a grade-appropriate level.

•  Another aspect of this criterion is whether the supports and
scaffolds provided to students are customized to different
student needs, including guidance about when to reduce
scaffolds for individual students.

This criterion also asks for evidence that there is a match 
between targeted learning objectives and those that are 
developed by students during the learning experience. If only 
one SEP element is targeted as a learning objective, then this 
criterion would only require evidence in students building 
some proficiency and independence of that one SEP element.

Criterion II.G: Scaffolded Differentiation Over Time

CONNECTIONS TO OTHER CRITERIA

This criterion may overlap some-
what with II.C in that both include 
an emphasis on development of 
specific elements of the SEPs. II.C 
describes the planning aspect of 
this progression (i.e., whether the 
plan is communicated to teachers) 
whereas this criterion focuses on 
guidance throughout the activities 
for ensuring that all students are 
supported to develop their profi-
ciency and increase their indepen-
dence in using the SEP  
elements that are targeted as  
learning objectives.
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What Does This Look Like In Materials?
•  Teacher supports are provided to help all students, including those with special needs and abilities and

emerging multilingual students, explicitly build an understanding and proficiency in specific elements of the
SEPs over time through a variety of approaches over the course of the unit.

•  Scaffolding is explicitly reduced over time for use of nearly all SEP elements stated as targeted learning objectives,
supporting students to become more independent in their use of the SEP elements over the course of the learning
experience. This might include:

o  Engaging in the practice as a class or assigning specific roles in small groups in early lessons while
transitioning to independent use of the practice in later lessons; and

o Gradually reducing scaffolds throughout the unit.

•  Teacher materials provide guidance for where and when to add and remove supports to move students
toward independently knowing when to use and demonstrating proficiency with the SEPs.

MATERIALS THAT SUPPORT SCAFFOLDED DIFFERENTIATION OVER TIME…

…LOOK LESS LIKE THIS: …LOOK MORE LIKE THIS:
Teachers only have enough guidance to 
support ”average” students with developing 
SEP elements.

Teachers have guidance to identify needs of 
each individual student as they develop pro-
ficiency and independence in SEP elements.

Scaffolding for student use of SEPs looks 
the same throughout the unit or increases 
without evidence for why earlier levels 
of scaffolding should be brought back in, 
such as suddenly giving students a CER 
template to fill in after they have been 
independently engaging in argument using 
explicit CER components.

Scaffolding gradually decreases through-
out the learning process as students show 
evidence that they successfully use the SEP 
element with each prior level of scaffold-
ing. For example, students decrease use 
of CER templates over time as they are 
increasingly expected to show evidence 
of claims, evidence, and reasoning in their 
arguments independently.

Materials list several targeted SEP learning 
objectives but only one element is scaffolded 
and developed in the learning experiences.

All targeted learning objectives are 
supported with scaffolding that gradually 
decreases to support student learning and 
independence. 

Click here for more reading and resources related to this criterion.
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Elicits direct, observable evidence of three-dimensional learning; students 
are using practices with core ideas and crosscutting concepts to make 
sense of phenomena and/or to design solutions.

Criterion Description
This criterion is focused on materials providing opportuni-
ties for students to demonstrate that they have reached or 
exceeded all targeted learning objectives. Here, opportunities 
for monitoring student performance are not restricted to only 
something that is labeled as an assessment in materials. Any 
artifact that demonstrates that students are using grade- 
appropriate elements of the three dimensions to show what 
they have figured out about a phenomenon or problem can 
count toward the evidence that materials meet this criterion. 

An artifact is something a teacher, administrator, or parent 
could pick up and use later as evidence of learning. This could 
include teacher notes about individual student responses to 
class discussion, or videos taken of student performances. 
Artifacts do not have to be written or drawn by a student. 

This criterion also looks at whether, when formal assessment 
tasks are used in materials, they:

      primarily focus on figuring out aspects of phenomena and 
problems; 

      require students to sense-make or problem solve using the 
three dimensions targeted as learning objectives: and 

      provide all students with equitable opportunities to show 
what they know. Note that no particular item format is 
required. Multiple choice questions might be part of a  
phenomenon-focused, three-dimensional task, and  
open-ended questions might only assess one dimension.

Some common pitfalls related to formal assessment tasks include:

•  Tasks are not regularly driven by a phenomenon or problem scenario — they’re either about topics or just a
collection of questions that are focused on some aspect of the three dimensions of the standards but without
sense-making or problem solving being necessary.

Criterion III.A: Monitoring 3-D Student Performances

CONNECTIONS TO OTHER CRITERIA

Having clear evidence from some 
kind of student artifact and using 
this evidence to monitor student 
learning are the major differences 
between Category I criteria and 
this criterion. For example, I.C also 
asks for evidence that students are 
engaged in all three dimensions 
to explain a phenomenon or solve 
a problem but would count class-
room or group activities as evi-
dence whereas individual student 
artifacts, whether recorded by the 
student or the teacher, are required 
for III.A.

1

2

3
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•  Questions can be answered simply by going through a previously learned procedure or by restating an idea
that was learned in the lesson — confirmatory, not sense-making.

•  Rote knowledge (e.g., restating a DCI, formulas, memorized/expected procedures, etc.) is sufficient to answer
the questions posed to students.

•  Assessments connect to multiple dimensions, but only require one dimension at a time to answer questions
successfully. For example, students might be given a model of a food web, but questions can be answered
simply by restating their understanding of DCIs related to food webs instead of needing to use the model.
Similarly, students might be given data tables about a scientific idea but only need to be able to interpret the
tables to answer the questions — not needing to pull on any DCI understanding.

•  Assessments require all three dimensions, but only DCIs are used at a grade-appropriate level. For example,
middle school students might be asked to list causes of a phenomenon, but not to use any of the middle
school-level CCC elements related to Cause and Effect.

What Does This Look Like In Materials?
Formal tasks in the materials are driven by well-crafted phenomena- and problem-based 
scenarios that are able to elicit rich student performances 
•  Most scenarios are rich, based on specific, real-world, puzzling events, instances, or problems to solve, and

require grade-appropriate three-dimensional performances to address.

•  Most tasks are focused on sense-making, in contrast to representing or communicating previously learned
material without applying it to a phenomenon or problem. Tasks do this by requiring student reasoning to
connect their existing understanding and abilities (assumed, based on the target of the assessment) to new
information (provided by the scenario or previous investigations) to construct new understanding of the
scenario presented — and thus demonstrate knowledge-in-use. This new understanding could be in the
form of a claim, hypothesis, prediction, model, question, explanation, argument, etc.

Student performances produce artifacts of integrating the three dimensions in service of 
sense-making or problem solving
•  Materials routinely elicit direct, observable evidence that students are integrating the three dimensions in

service of sense-making or problem solving in varied ways.

•  Student artifacts that require grade-appropriate elements of all three dimensions to be used together are
used frequently, including to evaluate targeted learning objectives. Many of these artifacts may be from group
activities if there is evidence that the teacher has recorded evidence from individual students (e.g., through
video or notes).

Students routinely produce artifacts with evidence of using the grade-appropriate 
elements of SEPs, CCCs, and DCIs that are targeted as learning objectives
•  A substantial portion of the tasks require students to use grade-appropriate elements of each of the three

dimensions to successfully respond to prompts.

•  Each targeted SEP, CCC, and DCI element is routinely used in service of sense-making in contrast to just
stating the idea of a CCC or DCI, using the mechanics of an SEP, or using the SEP to represent previously
learned information/processes.
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•  The focus of SEP, CCC, and DCI elements in the major assessments — formative and summative — within a unit
is on the distinguishing features of those elements at that grade band. For example, the difference between the
Grade 3–5 CCC element “Energy can be transferred in various ways and between objects” and the Grade 6–8
CCC element “The transfer of energy can be tracked as energy flows through a designed or natural system” is the
emphasis on tracking energy. Therefore, the idea that energy transfers can be tracked could be part of the focus
of a Grade 6–8-level assessment.

•  There’s a close match between SEP, CCC, and DCI elements that are intended to be assessed in each item and
the evidence of those elements being required to respond to each prompt posed to students.

•  There’s a close match between the SEP, CCC, and DCI elements identified as key learning objectives in the unit
and the elements that are assessed in the unit overall.

•  For DCIs, tasks across a lesson or unit focus on comprehensively eliciting the major point/intent of the DCIs that
are learning objectives in the lesson or unit. The intent here is to make sure that opportunities for students to
show their thinking aren’t focused on minutia but are also eliciting deep conceptual understanding across the full
scope of the DCIs that are learning objectives.

Criterion III.A: Monitoring 3-D Student Performances  continued

MATERIALS THAT SUPPORT MONITORING OF  
THREE-DIMENSIONAL STUDENT PERFORMANCES…

…LOOK LESS LIKE THIS: …LOOK MORE LIKE THIS:
Teachers infer that if students can correctly 
answer a question, they must have under-
stood and used all three dimensions to 
formulate that correct answer.

Teachers deliberately seek out student arti-
facts that show direct, observable evidence 
of using all three dimensions of the NGSS at 
a grade-appropriate level.

Tasks measure only one dimension at a time 
(e.g., separate items for measuring SEPs, 
DCIs, and CCCs)  focusing only on students’ 
abilities to remember information or demon-
strate a skill.

Some tasks require that students integrate 
all three dimensions as part of the learning 
performance, applying them to explain phe-
nomena or design solutions to problems. 

The focus is only on getting the “right” 
answer to explain the phenomenon.

The focus is on using student sense-making 
of phenomena or designing of solutions as 
a window into student understanding of all 
three dimensions of the NGSS.

Students experience a disconnect between 
their assessment prompts and their 
sense-making focus in class, such as having 
a completely different context or having a 
lower level of rigor.

Students see assessments as connected 
to what and how they’re learning. Assess-
ments are similar in style and context to 
student learning activities.

Click here for more reading and resources related to this criterion.
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Embeds formative assessment processes throughout that evaluate student 
learning to inform instruction. 

Criterion Description
This criterion is focused on whether 1) there are opportunities that are called out as formative in materials, 
and 2) those opportunities include support for next steps. Formative assessments are not discrete assessment 
opportunities alone, but rather processes that are embedded throughout instructional materials. 

While there is a tendency to think of formative assessments as pre-tests and post-tests, exit tickets, etc., these 
are not inherently formative nor are they, alone, sufficient to be considered examples of formative assessment. 
To be formative, the questions “what does this tell me?” and “what do I do next?” have to be addressed for 
either the teacher or the student — or ideally for both the teacher and the student. Some key elements for the 
“formative” aspect of formative assessment include:

•  Interpretation guidance. This ideally includes a range of possible student responses, how these should be
interpreted relative to both previous instruction and learning objectives, and possible ideas for instruction to
help students continue developing their thinking in meaningful ways.

•  Instructional next steps that may adjust direction but continue moving all students forward, rather than
focusing on “reteaching” or remedial steps. These instructional next steps might be found in rubrics and
teacher materials and might be tied to specific formative assessment opportunities in the lesson — in contrast
to generic formative assessment strategies typically included in front matter.

•  Formative assessments embedded as part of learning. Instructional tasks, in which students are generating
individual or group artifacts (e.g., discourse, models, etc.), might be good formative assessment opportunities
if they clearly support both students and teachers in taking the appropriate next steps.

•  Small grain-size. Formative assessments do not all have to involve multiple grade-appropriate elements or
even entire single elements. However, they should ideally be connected to meaningful learning objectives.
Over the course of the lesson or unit, the goal is for formative assessments to support all three dimensions
and their use together.

•  Focused on important learning checkpoints. When students are developing complex ideas and proficiencies
in a stepwise process, it is helpful to check in with them at each important learning step along the way rather
than waiting until the final step to learn that they are missing some foundational understanding.

•  Connections to issues of equity and access. It is important that formative assessments include support for
adjusting instruction based on individual student needs rather than only on the needs of the majority of the
class. This allows every student the opportunity to learn.

Criterion III.B: Formative
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What Does This Look Like In Materials?
Materials include explicit, frequent, and varied supports for formative assessment processes
•  The materials include opportunities for formative assessment that are called out explicitly and that occur

multiple times within each lesson, including for all activities that are central to the learning progressions for
each learning objective.

•  Most formative assessment opportunities are accompanied by clear guidance for the teacher of how to
modify instruction based on varied student responses. Rubrics or teacher materials include supports for
informing instruction and for student self-assessment based on a range of possible student responses or
levels of student proficiency.

•  Formative assessments take varied forms and are frequently built directly into instructional sequences rather
than existing as a separate “assessment.”

Formative assessment processes routinely provide varied support for student thinking across 
all three dimensions
•  Formative assessments are tied to grade-appropriate elements of all three dimensions, and clearly build from

student engagement with the dimensions. For example, student engagement with an SEP element as part of
an instructional task could be called out and supported as a formative assessment opportunity. This could be
supported by sample student responses that show levels of student use of each dimension.

Formative assessment processes routinely attend to multiple aspects of student equity 
•  Formative assessments attend to issues of student equity and access regularly by including culturally and

linguistically responsive strategies to help elicit, interpret, and respond to student thinking related to the
learning objectives. These might include providing multiple ways for students to demonstrate their thinking,
such as writing, drawing, and oral presentations.

•  Support is provided to attend to students’ individual levels and needs in formative assessments. For example,
the teacher could be reminded to look for individual students who might need more help even if all of the
other students are ready to move on.

Criterion III.B: Formative  continued
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MATERIALS THAT SUPPORT FORMATIVE ASSESSMENT…

…LOOK LESS LIKE THIS: …LOOK MORE LIKE THIS:
Assessments provide data on student pro-
ficiency at a certain point of instruction but 
don’t contribute to ongoing learning.

Formative assessment processes are 
embedded into instruction and provide  
suggestions for how to adjust instruction 
as necessary.

All students are required to demonstrate 
their thinking in the same way (e.g., writing), 
limiting the opportunity for some students to 
fully demonstrate their understanding.

Students are offered choice of modality (e.g., 
write or draw your ideas) to demonstrate 
their thinking, ensuring all learners have the 
opportunity to demonstrate their knowledge.

Teachers are only supported to reteach 
DCI concepts that most of the class didn’t 
understand. 

Teachers are supported to adjust instruction 
based on individual student difficulties with 
all three dimensions and their use together, 
such as using suggestions for learning activi-
ties for a range of student responses related 
to each dimension.

Formative assessments only require students 
to demonstrate their understanding of DCIs.

Formative assessment opportunities are 
included for assessing students’ thinking in 
each of the three dimensions — separately 
and together. 

Click here for more reading and resources related to this criterion.
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Includes aligned rubrics and scoring guidelines that provide guidance for 
interpreting student performance along the three dimensions to support 
teachers in a) planning instruction and b) providing ongoing feedback  
to students.

Criterion Description
This criterion is focused on scoring guidance that supports the learning process. Scoring guidance supports 
teachers, students, and possibly parents in monitoring student progress along a continuum toward the ultimate 
learning goals of the materials. This kind of guidance provides the connection between the assessment activity, 
the targeted three-dimensional learning objectives, and the learning experiences students have previously had. 
It ideally includes all grade-appropriate elements of the dimensions being assessed and provides guidance for 
how to interpret a range of student performance in each of the dimensions as well as their integration and use 
in sense-making or problem solving. Scoring guidance might vary based on the type (summative, formative, 
degree of transfer) and the format (written test, model revision, group project, etc.) of the assessment. 

Note that “scoring guidance” does not necessarily need to include guidance on assigning scores (letter grades 
or numbers). The emphasis for this criterion is on building an understanding of where students are so the 
teacher is equipped to help them progress. This includes collecting enough information to enable effective and 
targeted feedback to be given to individual students. 

What Does This Look Like In Materials?
•  Assessment targets — for grade-appropriate elements of all dimensions being assessed and their use together

— are clearly stated and incorporated into the scoring guidance. Note that the assessment targets might
include those from a different grade level if accompanied by an explanation, such as when they’re used for
students who need extra scaffolding before they engage with grade-level material.

•  Scoring guidance focuses on performance objectives without referencing unrelated skills (e.g., grammar,
handwriting, English fluency, etc.).

•  Explicit guidance is provided for teachers to interpret student progress and for students to interpret their own
progress in relation to both the instructional materials (e.g., the activity) as well as the standards, elements,
parts of elements, and learning performances that are targeted as learning objectives.

o  There is sufficient guidance to support students with understanding the learning objectives in a
grade-appropriate way, and allowing them to track their own progress, even if they're not given a
formal self-assessment to complete.

Criterion III.C: Scoring Guidance
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o  The progress students track does not have to be “learning objectives” in teacher form (e.g., a listing of the 
standards), but rather could be in terms that are relevant to them (e.g., part of a performance rubric).

•  A range of student responses, not just exemplar responses, and interpretation guidance are described to
support teachers. This could include sample student work (e.g., models, drawings, etc.) or expected student
responses.

•  All major assessment opportunities (e.g., exit tickets, major formative assessment opportunities, all summative
assessments, etc.) include scoring or feedback guidance for teachers.

•  Scoring guidance tools provide the teacher with enough information to enable:

o Modification of instruction; and

o Provision of ongoing targeted feedback to individual students.

MATERIALS THAT SUPPORT SCORING GUIDANCE…

…LOOK LESS LIKE THIS: …LOOK MORE LIKE THIS:
Providing only the “correct” answers to 
assessment prompts.

Identifying what a range of student perfor-
mance for each assessment task looks like 
from partial to complete proficiency.

Focusing primarily on DCI-related scoring 
guidance.

Including explicit guidance on levels of  
student understanding and proficiency for  
all three dimensions and their use together.

When only science standards are learning 
targets, scoring rubrics penalize grammati-
cal or spelling errors.

Scoring rubrics assign value to student use 
of the three dimensions for sense-making 
and problem solving, and teachers are 
supported to provide feedback (rather than 
scoring) for issues outside of the learning 
objectives, such as grammatical errors.

Only the final summative assessment 
includes scoring guidance.  

Scoring guidance is provided for major  
formative assessments (e.g., student 
discussions, progress trackers, exit tickets, 
etc.) and summative assessments.   

Only teachers receive guidance to interpret 
student progress.

Both teachers and students are supported 
to interpret student progress over time.

Click here for more reading and resources related to this criterion.
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Assesses student proficiency using methods, vocabulary, representations, 
and examples that are accessible and unbiased for all students.

Criterion Description
This criterion is focused on whether the tasks or items for measuring student learning are sensitive to the variety 
of students in the nation’s classrooms. This includes whether the materials use grade-appropriate text, provide 
tasks that do not assume all students know culturally-specific knowledge, and allow students to demonstrate 
learning through a variety of modalities. Ideally, materials also leverage students’ funds of knowledge within 
assessment opportunities, such as by helping students make connections between assessment scenarios and 
their own experiences and allowing them to use their home languages, familiar dialects, and preferred modality 
to express their thinking. 

What Does This Look Like In Materials?
Multiple modes of communication 
•  Vocabulary and text volume in student assessments are grade-level appropriate and text in tasks is frequently

accompanied by other methods (e.g., visual representations, graphs, video, etc.) of communicating the expec-
tations for student performance.

Supports success for all students
Task representations or scenarios:

•  Are fair, unbiased, and refrain from assuming students know culturally specific information;

•  Support teachers to be aware of the limitations of the scenario for reaching all students, including when the
materials are designed for a specific geographic area; and

•  Provide appropriate on-ramping for students to engage with and attend to the appropriate parts of the task. This
includes providing potential scaffolds to make sure that students have the background they need to be successful
with the task, such as additional contextual information when an idea might be unfamiliar to students.

Criterion III.D: Unbiased Tasks/Items
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Multiple modalities and student choice 
•  Communicating Expectations: Tasks use multiple modalities to present information to students in meaningful

ways, capitalizing on what is communicated best by each modality — not just the exact same information in
two different formats.

•  Expected Responses: There is structured variety in the modalities expected for student responses (e.g., talking
about their learning, creating visual representations, writing short and more complex answers, etc.), and use of 
different modalities is balanced (e.g., not relying mostly on writing with only one opportunity for sharing orally).

•  The materials include at least one significant task that provides students with a choice of responses across
multiple modalities.

MATERIALS THAT USE UNBIASED TASKS/ITEMS…

…LOOK LESS LIKE THIS: …LOOK MORE LIKE THIS:
Contexts or content in task scenarios is  
unfamiliar or inaccessible to some students.

Guidance is provided for teachers to ensure 
each student can fully understand and 
access task scenarios, and task scenarios 
make connections to student background 
knowledge and interests to make the task 
more engaging and interesting for students.

Tasks are heavily dependent on the ability to 
read and write academic English.

Tasks provide opportunities for students to 
express their thinking through many different 
modalities as well as to choose which modal-
ity works best for them.

All student expectations are communicated 
orally. Student facing materials do not com-
municate expectations in other modalities.

Student expectations are communicated 
in a variety of ways to ensure all students 
understand exactly what the task is asking 
them to do.

Click here for more reading and resources related to this criterion.
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Includes pre-, formative, summative, and self-assessment measures that 
assess three-dimensional learning. 

Criterion Description
This criterion is focused on how the assessments within a unit, 
including pre-, formative, summative, and self assessments, 
create a system of assessments that work together to measure 
the intended student learning across the materials. The coher-
ent nature of the assessment system — how the different 
assessments work together to measure the three-dimensional 
learning objectives — drives this criterion and is more import-
ant than whether or not each of the specific types of assess-
ments listed in the criterion are included in the unit. 

Assessment system coherence does not require a clear map, 
text or visual, that describes where pieces are measured, 
although such information would be helpful to teachers and administrators. This criterion also does not require 
that every assessment be three dimensional. However, over the course of the materials, the variety of assessments 
ideally provides the teacher and student feedback about the degree to which the intended three-dimensional 
learning is accomplished. 

Assessment system coherence doesn’t predicate that tasks or items must be found in sections labeled “assess-
ment.” Any student artifacts that are being produced by all students can be evaluated as part of the assessment 
system. However, open discussion that doesn’t intentionally draw out responses from all students would not be 
strong evidence for this criterion or other criteria in Category III. 

Criterion III.E: Coherent Assessment System

CONNECTIONS TO OTHER CRITERIA

This criterion is connected to III.A 
and III.B, which address three- 
dimensional performance tasks and 
support for formative assessment 
respectively but goes beyond these 
criteria to focus on how the various 
assessments work together.
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What Does This Look Like In Materials?
Matches three-dimensional learning objectives 
•  Assessments are connected to learning objectives and require students to apply grade-appropriate elements 

of the three dimensions to make sense of phenomena and/or solve problems. 

•  The assessment of the three dimensions proportionally matches up with the learning objectives. For example, 
there aren’t five CCC elements as learning objectives with only two tasks attempting to measure them all.

Pre-, formative, summative, and self-assessment 
•  All four of the assessment types mentioned in the criterion are present, and assessment opportunities are 

found throughout the learning experience. Formal pre-assessment may not be essential if teacher materials 
ideally address connections to student learning in prior units from the same school year, although materials 
help the teacher determine what initial ideas and experiences students bring to the class from their own 
backgrounds.

Coherent three-dimensional assessment system rationale is clearly described
•  The assessment purpose and rationale are coherent across the materials and are explicitly described for all three 

dimensions, including how the different types of assessment, including informal assessment opportunities, work 
together to provide regular feedback:

 o to teachers to inform instruction; and 

 o to students to inform learning.

MATERIALS THAT USE A COHERENT ASSESSMENT SYSTEM…

…LOOK LESS LIKE THIS: …LOOK MORE LIKE THIS:
Assessment tasks are only at the end of the 
learning experience to grade student perfor-
mance or there is only one type of assess-
ment (e.g., summative assessment).

Various forms of assessment are used 
throughout the learning experience to 
continually monitor and support growth in 
student performance.

There are many more learning objectives 
listed than are assessed.

All targeted learning objectives, in all three 
dimensions and their use together, are 
assessed with more than one assessment 
type at different times during the learning 
experience.

Teachers do not have guidance to see how 
the different assessments fit together to 
provide a full picture of changes in student 
performance over time.

Teachers are supported to understand how 
student performance in each assessment 
fits together to reflect student learning 
across the unit.

Click here for more reading and resources related to this criterion.



46

Provides multiple opportunities for students to demonstrate performance 
of practices connected with their understanding of disciplinary core ideas 
and crosscutting concepts and receive feedback.

Criterion Description
At first read, this criterion might seem to be about the devel-
opment of the practices through multiple learning activities. 
However, it is actually focused on students having multiple oppor-
tunities to demonstrate their growing proficiency in the targeted 
learning objectives. Students engage in multiple performances 
with each as an opportunity for them to demonstrate learning — 
in each claimed element and for three-dimensional claims — over 
the course of the unit and receive feedback that supports their 
learning process.

This criterion also asks for evidence that students have ade-
quate opportunities to apply feedback from prior activities 
that will help them progress in their learning and then demon-
strate their progress at a later time. Therefore, the multiple 
opportunities to demonstrate their learning are iterative, 
with growth opportunities in between. For example, for the 
learning that is the focus of the unit, you would want to see at 
least 1) learning opportunities, 2) an assessment opportunity, 
3) feedback and more learning opportunities, and 4) another 
assessment opportunity. However, it would not be useful for 
the second, and subsequent, assessment opportunities to 
be identical to the first on which students received feedback. 
Otherwise, students might be able to produce the “correct” 
performance without having full proficiency. However, the 
assessment opportunities should be related enough to assess 
the same targeted element(s).

Criterion III.F: Opportunity to Learn

CONNECTIONS TO OTHER CRITERIA

This criterion looks at feedback in 
a different way than does II.B. II.B 
looks at opportunities for students 
to receive and reflect on feedback 
related to their thinking and ideas 
about phenomena or problems, 
whereas III.F focuses on opportu-
nities for students to apply feed-
back related to targeted learning 
objectives from one assessment to 
improve performance in the next 
assessment. This criterion also 
looks for a close match between 
targeted learning objectives and 
the feedback students receive.
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What Does This Look Like In Materials?
Multiple, interconnected opportunities over time
•  For all targeted learning objectives for each of the three dimensions and their use together, there are multiple 

student performances that provide students with iterative opportunities, not including pre-assessment, to 
demonstrate their progress towards full proficiency over time. 

Multi-modal feedback loops 
•  Students receive multi-modal feedback from their teacher and peers.

•  Feedback focuses on improving student performance for all key claimed learning in each of the three dimensions. 

•  Students have opportunities to use their feedback to construct new learning and improve their performance 
in preparation for the next assessment opportunity.

MATERIALS THAT SUPPORT STUDENTS’ OPPORTUNITIES TO LEARN…

…LOOK LESS LIKE THIS: …LOOK MORE LIKE THIS:
Prompts to provide feedback come only at 
the end of an instructional unit.

Teacher and peer feedback is prompted 
throughout the learning experience, so 
students have ample time to apply the  
feedback before further assessments. 

Prompts about providing feedback focus on 
student behavior or compliance.

Teacher and peer feedback prompts focus on 
student performance related to the learning 
objectives and sense making. 

Some targeted learning objectives are only 
the focus of one activity and assessment.

All targeted learning objectives are 
included in more than one activity and 
assessment such that students have 
opportunities to develop and improve their 
performance over time. 

Click here for more reading and resources related to this criterion.
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The resources below provide additional background information related to each criterion.

Criterion I.A: Making Sense of Phenomena or Designing Solutions to Problems
•  Achieve, Next Gen Science Storylines, and STEM Teaching Tools. (2016). Using Phenomena in NGSS-Designed 

Lessons and Units. Retrieved from https://www.nextgenscience.org/resources/phenomena. 

•  Penuel, W. R., & Bell, P. (2016). Qualities of a Good Anchor Phenomenon for a Coherent Sequence of Science 
Lessons. STEM Teaching Tools Initiative, Institute for Science + Math Education. Seattle, WA: University of 
Washington. Retrieved from http://stemteachingtools.org/brief/28. 

•  NSTA. (2017). Criteria for Evaluating a Phenomenon. Retrieved from https://static.nsta.org/ngss/docs/ 
Criteria%20for%20Evaluating%20a%20Phenomenon.pdf. 

•  NGSS Lead States. (2013). NGSS Appendix I: Engineering Design in the NGSS. Next Generation Science Standards: 
For States, By States. Washington, DC: The National Academies Press. Retrieved from https://www.nextgenscience.
org/sites/default/files/Appendix%20I%20-%20Engineering%20Design%20in%20NGSS%20-%20FINAL_V2.pdf. 

Criterion I.B: Three Dimensions
•  The full elements of the three dimensions:

 o  SEPs: NGSS Lead States. (2013). NGSS Appendix F: Science and Engineering Practices in the NGSS. 
Next Generation Science Standards: For States, By States. Washington, DC: The National Academies 
Press. Retrieved from https://www.nextgenscience.org/sites/default/files/resource/files/ 
Appendix%20F%20%20Science%20and%20Engineering%20Practices%20in%20the%20NGSS%20-% 
20FINAL%20060513.pdf. 

 o  CCCs: NGSS Lead States. (2013). NGSS Appendix G: Crosscutting Concepts. Next Generation Science 
Standards: For States, By States. Washington, DC: The National Academies Press. Retrieved from 
https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20G%20-%20Cross 
cutting%20Concepts%20FINAL%20edited%204.10.13.pdf. 

 o  DCIs: NSTA. (2013). Disciplinary Core Ideas in the Next Generation Science Standards (NGSS) Final 
Release. Retrieved from https://static.nsta.org/ngss/20130509/MatrixOfDisciplinaryCoreIdeas 
InNGSS-May2013.pdf. 

•  Summaries of the DCIs to highlight key differences between grade bands: NGSS Lead States. (2013). NGSS 
Appendix E: Disciplinary Core Idea Progressions. Next Generation Science Standards: For States, By States. 
Washington, DC: The National Academies Press. Retrieved from https://www.nextgenscience.org/sites/
default/files/resource/files/AppendixE-ProgressionswithinNGSS-061617.pdf. 

Helpful resources for understanding  
and applying the criteria

https://www.nextgenscience.org/resources/phenomena
http://stemteachingtools.org/brief/28
https://static.nsta.org/ngss/docs/
Criteria%20for%20Evaluating%20a%20Phenomenon.pdf
https://static.nsta.org/ngss/docs/
Criteria%20for%20Evaluating%20a%20Phenomenon.pdf
https://www.nextgenscience.org/sites/default/files/Appendix%20I%20-%20Engineering%20Design%20in%20NGSS%20-%20FINAL_V2.pdf
https://www.nextgenscience.org/sites/default/files/Appendix%20I%20-%20Engineering%20Design%20in%20NGSS%20-%20FINAL_V2.pdf
https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20F%20%20Science%20and%20Engineering%20Practices%20in%20the%20NGSS%20-%20FINAL%20060513.pdf
https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20F%20%20Science%20and%20Engineering%20Practices%20in%20the%20NGSS%20-%20FINAL%20060513.pdf
https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20F%20%20Science%20and%20Engineering%20Practices%20in%20the%20NGSS%20-%20FINAL%20060513.pdf
https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20G%20-%20Crosscutting%20Concepts%20FINAL%20edited%204.10.13.pdf
https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20G%20-%20Crosscutting%20Concepts%20FINAL%20edited%204.10.13.pdf
https://static.nsta.org/ngss/20130509/MatrixOfDisciplinaryCoreIdeasInNGSS-May2013.pdf
https://static.nsta.org/ngss/20130509/MatrixOfDisciplinaryCoreIdeasInNGSS-May2013.pdf
https://www.nextgenscience.org/sites/default/files/resource/files/AppendixE-ProgressionswithinNGSS-061617.pdf
https://www.nextgenscience.org/sites/default/files/resource/files/AppendixE-ProgressionswithinNGSS-061617.pdf
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•  The Framework for K–12 Science Education: 

 o  SEPs: National Research Council. (2012). Chapter 3 — Dimension 1: Scientific and Engineering Practices. 
A Framework for K–12 Science Education: Practices, Crosscutting Concepts, and Core Ideas. Washing-
ton, DC: The National Academies Press. Retrieved from https://www.nap.edu/read/13165/chapter/7. 

 o  CCCs: National Research Council. (2012). Chapter 4 — Dimension 2: Crosscutting Concepts. A Frame-
work for K–12 Science Education: Practices, Crosscutting Concepts, and Core Ideas. Washington, DC: 
The National Academies Press. Retrieved from https://www.nap.edu/read/13165/chapter/8. 

 o  DCIs: National Research Council. (2012). Chapter 5 — Dimension 3: Disciplinary Core Ideas. A Frame-
work for K–12 Science Education: Practices, Crosscutting Concepts, and Core Ideas. Washington, DC: 
The National Academies Press. Retrieved from https://www.nap.edu/read/13165/chapter/9

•  National Academies of Sciences, Engineering, and Medicine. (2019). Chapter 5: How Teachers Support Investigation 
and Design, p. 144. Science and Engineering for Grades 6–12: Investigation and Design at the Center. Washington, 
DC: The National Academies Press. Retrieved from https://www.nap.edu/read/25216/chapter/7#144.

•  Summit for Examining the Potential for Crosscutting Concepts to Support Three-Dimensional Learning  
Conference Proceedings. (2018). Retrieved from https://curry.virginia.edu/sites/default/files/uploads/
resourceLibrary/CCC%20Summit%20Proceedings_5.8.19.pdf. 

Criterion I.C: Integrating the Three Dimensions
•  National Research Council. (2012). Chapter 9: Integrating the Three Dimensions. A Framework for K–12  

Science Education: Practices, Crosscutting Concepts, and Core Ideas. Washington, DC: The National Academies 
Press. Retrieved from https://www.nap.edu/read/13165/chapter/14. 

•  Krajcik, J. (2015). Three-Dimensional Instruction: Using a New Type of Teaching in the Science Classroom.  
ScienceScope. Retrieved from https://mydigitalpublication.com/publication/?m=&l=1&i=276015&view= 
articleBrowser&article_id=2292808&ver=html5. 

Criterion I.D: Unit Coherence
•  National Academies of Sciences, Engineering, and Medicine. (2019). Chapter 5: How Teachers Support Inves-

tigation and Design, p. 142. Science and Engineering for Grades 6–12: Investigation and Design at the Center. 
Washington, DC: The National Academies Press. https://www.nap.edu/read/25216/chapter/7#142. 

•  Nordine, J., Krajcik, J., Fortus, D., & Neumann, K. (2019). Using Storylines to Support Three-Dimensional 
Learning in Project-Based Science. Science Scope, 42(6). Retrieved from https://www.nsta.org/science-scope/
science-scope-february-2019/using-storylines-support-three-dimensional-learning

Criterion I.E: Multiple Science Domains
•  National Research Council. (2012). Chapter 2: Guiding Assumptions and Organization of the Framework, p. 26. 

A Framework for K–12 Science Education: Practices, Crosscutting Concepts, and Core Ideas. Washington, DC: 
The National Academies Press. Retrieved from https://www.nap.edu/read/13165/chapter/5#26

•  National Research Council. (2014). Chapter 2: Assessments to Meet the Goals of the Framework, p. 37. 
Developing Assessments for the Next Generation Science Standards. Washington, DC: The National Academies 
Press. Retrieved from https://www.nap.edu/read/18409/chapter/4#37. 

•  National Academies of Sciences, Engineering, and Medicine. (2019). Chapter 5: How Teachers Support Investigation 
and Design, p. 144. Science and Engineering for Grades 6–12: Investigation and Design at the Center. Washington, 
DC: The National Academies Press. Retrieved from https://www.nap.edu/read/25216/chapter/7#144

https://www.nap.edu/read/13165/chapter/7
https://www.nap.edu/read/13165/chapter/8
https://www.nap.edu/read/13165/chapter/9
https://www.nap.edu/read/25216/chapter/7#144
https://curry.virginia.edu/sites/default/files/uploads/resourceLibrary/CCC%20Summit%20Proceedings_5.8.19.pdf
https://curry.virginia.edu/sites/default/files/uploads/resourceLibrary/CCC%20Summit%20Proceedings_5.8.19.pdf
https://www.nap.edu/read/13165/chapter/14
https://mydigitalpublication.com/publication/?m=&l=1&i=276015&view=
articleBrowser&article_id=2292808&ver=html5
https://mydigitalpublication.com/publication/?m=&l=1&i=276015&view=
articleBrowser&article_id=2292808&ver=html5
https://www.nap.edu/read/25216/chapter/7#142
https://www.nsta.org/science-scope/science-scope-february-2019/using-storylines-support-three-dimensional-learning
https://www.nsta.org/science-scope/science-scope-february-2019/using-storylines-support-three-dimensional-learning
https://www.nap.edu/read/13165/chapter/5#26
https://www.nap.edu/read/18409/chapter/4#37
https://www.nap.edu/read/25216/chapter/7#144
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•  Summit for Examining the Potential for Crosscutting Concepts to Support Three-Dimensional Learning Confer-
ence Proceedings. (2018). Retrieved from https://curry.virginia.edu/sites/default/files/uploads/resourceLibrary/
CCC%20Summit%20Proceedings_5.8.19.pdf. 

Criterion I.F : Mathematics and English language arts (ELA)
•  National Academies of Sciences, Engineering, and Medicine. (2018). Chapter 3: Developing and Selecting 

Instructional Materials for the NGSS, p. 28. Design, Selection, and Implementation of Instructional Materials 
for the Next Generation Science Standards: Proceedings of a Workshop. Washington, DC: The National  
Academies Press. Retrieved from https://www.nap.edu/read/25001/chapter/4#28. 

•  NGSS Lead States. (2013). NGSS Appendix L: Connections to the Common Core State Standards for Mathematics. 
Next Generation Science Standards: For States, By States. Washington, DC: The National Academies Press. Retrieved 
from https://www.nextgenscience.org/sites/default/files/resource/files/Appendix-L_CCSS%20Math%20 
Connections%2006_03_13.pdf. 

•  NGSS Lead States. (2013). NGSS Appendix M: Connections to the Common Core State Standards for Literacy 
in Science and Technical Subjects. Next Generation Science Standards: For States, By States. Washington, DC: 
The National Academies Press. Retrieved from https://www.nextgenscience.org/sites/default/files/resource/
files/Appendix%20M%20Connections%20to%20the%20CCSS%20for%20Literacy_061213.pdf. 

•  NSTA. (2012). Making Connections to Common Core. Retrieved from https://ngss.nsta.org/making- 
connections-common-core.aspx. 

•  Hill, L., et al. (2019). What does subject matter integration look like in elementary instruction? Including  
science is key! STEM Teaching Tools Initiative, Institute for Science + Math Education. Seattle, WA: University 
of Washington. Retrieved from http://stemteachingtools.org/brief/62. 

•  National Governors Association Center for Best Practices, Council of Chief State School Officers. (2010).  
Common Core State Standards. National Governors Association Center for Best Practices, Council of Chief 
State School Officers, Washington D.C. Retrieved from http://www.corestandards.org/.

Criterion II.A: Relevance and Authenticity
•  National Academies of Sciences, Engineering, and Medicine. (2018). How People Learn II: Learners, Contexts, 

and Cultures. Washington, DC: The National Academies Press. https://doi.org/10.17226/24783. 

•  National Research Council. (2012). Chapter 2: Guiding Assumptions and Organization of the Framework, p. 28. 
A Framework for K–12 Science Education: Practices, Crosscutting Concepts, and Core Ideas. Washington, DC: 
The National Academies Press. Retrieved from https://www.nap.edu/read/13165/chapter/5#28. 

•  NGSS Lead States. (2013). NGSS Appendix D: Case Studies. Next Generation Science Standards: For States, 
By States. Washington, DC: The National Academies Press. Retrieved from https://www.nextgenscience.org/
appendix-d-case-studies. 

•  Penuel, W. R., & Bell, P. (2016). Qualities of a Good Anchor Phenomenon for a Coherent Sequence of Science 
Lessons. STEM Teaching Tools Initiative, Institute for Science + Math Education. Seattle, WA: University of 
Washington. Retrieved from http://stemteachingtools.org/brief/28. 

•  Bell, P., Morrison, D., & DeBarger, A. (2015). How to launch STEM investigations that build on student and 
community interests and expertise. STEM Teaching Tools Initiative, Institute for Science + Math Education. 
Seattle, WA: University of Washington. Retrieved from http://stemteachingtools.org/brief/31.

•  Bell, P., et al. (2018). How to avoid possible pitfalls associated with culturally responsive instruction. STEM 
Teaching Tools Initiative, Institute for Science + Math Education. Seattle, WA: University of Washington. 
Retrieved from http://stemteachingtools.org/brief/53. 

https://curry.virginia.edu/sites/default/files/uploads/resourceLibrary/CCC%20Summit%20Proceedings_5.8.19.pdf
https://curry.virginia.edu/sites/default/files/uploads/resourceLibrary/CCC%20Summit%20Proceedings_5.8.19.pdf
https://www.nap.edu/read/25001/chapter/4#28
https://www.nextgenscience.org/sites/default/files/resource/files/Appendix-L_CCSS%20Math%20Connections%2006_03_13.pdf
https://www.nextgenscience.org/sites/default/files/resource/files/Appendix-L_CCSS%20Math%20Connections%2006_03_13.pdf
https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20M%20Connections%20to%20the%20CCSS%20for%20Literacy_061213.pdf
https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20M%20Connections%20to%20the%20CCSS%20for%20Literacy_061213.pdf
https://ngss.nsta.org/making-connections-common-core.aspx
https://ngss.nsta.org/making-connections-common-core.aspx
http://stemteachingtools.org/brief/62
http://www.corestandards.org/
https://doi.org/10.17226/24783
https://www.nap.edu/read/13165/chapter/5#28
https://www.nextgenscience.org/appendix-d-case-studies
https://www.nextgenscience.org/appendix-d-case-studies
http://stemteachingtools.org/brief/28
http://stemteachingtools.org/brief/31
http://stemteachingtools.org/brief/53
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Criterion II.B: Student Ideas
•  National Research Council. (2012). Chapter 10: Implementation: Curriculum, Instruction, Teacher Develop-

ment, and Assessment, p. 252. A Framework for K–12 Science Education: Practices, Crosscutting Concepts, 
and Core Ideas. Washington, DC: The National Academies Press. Retrieved from https://www.nap.edu/
read/13165/chapter/15#252. 

•  Bacolor, R., et al. How Can I Get My Students to Learn Science by Productively Talking with Each Other? 
STEM Teaching Tools Initiative, Institute for Science + Math Education. Seattle, WA: University of Washington. 
Retrieved from http://stemteachingtools.org/brief/6. 

•  Chowning, J., & Peterman, T. (2015). Beyond the Written C-E-R: Supporting Classroom Argumentative Talk 
about Investigations. STEM Teaching Tools Initiative, Institute for Science + Math Education. Seattle, WA:  
University of Washington. Retrieved from http://stemteachingtools.org/brief/17.

•  Wingert, K. (2016). How can I foster curiosity and learning in my classroom? Through talk! STEM Teaching 
Tools Initiative, Institute for Science + Math Education. Seattle, WA: University of Washington. Retrieved from 
http://stemteachingtools.org/brief/35. 

•  Miller, E., Simani, M., & DeBarger, A. (2017). How can I promote equitable sensemaking by setting expecta-
tions for multiple perspectives? STEM Teaching Tools Initiative, Institute for Science + Math Education. Seattle, 
WA: University of Washington. Retrieved from http://stemteachingtools.org/brief/47. 

•  Morrison, D., & Rhinehart, A. (2017). How can teachers guide classroom conversations to support students’ 
science learning? STEM Teaching Tools Initiative, Institute for Science + Math Education. Seattle, WA:  
University of Washington. Retrieved from http://stemteachingtools.org/brief/48. 

•  Michaels, S., & O’Conner, C. (2012). Talk Science Primer. TERC. Retrieved from https://inquiryproject.terc.edu/
shared/pd/TalkScience_Primer.pdf. 

•  Wiggins, G. (2012). Seven Keys to Effective Feedback. Educational Leadership, 70, 10–16. Retrieved from http://
www.ascd.org/publications/educational-leadership/sept12/vol70/num01/Seven-Keys-to-Effective-Feedback.aspx 

Criterion II.C: Building Progressions
•  National Research Council. (2012). Chapter 2: Guiding Assumptions and Organization of the Framework, p. 33. 

A Framework for K–12 Science Education: Practices, Crosscutting Concepts, and Core Ideas. Washington, DC: 
The National Academies Press. Retrieved from https://www.nap.edu/read/13165/chapter/5#33

•  National Research Council. (2012). Chapter 2: Guiding Assumptions and Organization of the Framework, p. 26. 
A Framework for K–12 Science Education: Practices, Crosscutting Concepts, and Core Ideas. Washington, DC: 
The National Academies Press. Retrieved from https://www.nap.edu/read/13165/chapter/5#26

•  National Research Council. (2014). Chapter 2: Assessments to Meet the Goals of the Framework. Developing 
Assessments for the Next Generation Science Standards, p. 37. Washington, DC: The National Academies 
Press. Retrieved from https://www.nap.edu/read/18409/chapter/4#37

•  National Research Council. (2014). Chapter 2: Assessments to Meet the Goals of the Framework. Developing 
Assessments for the Next Generation Science Standards, p. 44. Washington, DC: The National Academies 
Press. Retrieved from https://www.nap.edu/read/18409/chapter/4#44. 

•  SEPs: NGSS Lead States. (2013). NGSS Appendix F: Science and Engineering Practices in the NGSS. Next Generation 
Science Standards: For States, By States. Washington, DC: The National Academies Press. Retrieved from  
https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20F%20%20Science%20and%20
Engineering%20Practices%20in%20the%20NGSS%20-%20FINAL%20060513.pdf. 

https://www.nap.edu/read/13165/chapter/15#252
https://www.nap.edu/read/13165/chapter/15#252
http://stemteachingtools.org/brief/6
http://stemteachingtools.org/brief/17
http://stemteachingtools.org/brief/35
http://stemteachingtools.org/brief/47
http://stemteachingtools.org/brief/48
https://inquiryproject.terc.edu/shared/pd/TalkScience_Primer.pdf
https://inquiryproject.terc.edu/shared/pd/TalkScience_Primer.pdf
http://www.ascd.org/publications/educational-leadership/sept12/vol70/num01/Seven-Keys-to-Effective-Feedback.aspx
http://www.ascd.org/publications/educational-leadership/sept12/vol70/num01/Seven-Keys-to-Effective-Feedback.aspx
https://www.nap.edu/read/13165/chapter/5#33
https://www.nap.edu/read/13165/chapter/5#26
https://www.nap.edu/read/18409/chapter/4#37
https://www.nap.edu/read/18409/chapter/4#44
https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20F%20%20Science%20and%20Engineering%20Practices%20in%20the%20NGSS%20-%20FINAL%20060513.pdf
https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20F%20%20Science%20and%20Engineering%20Practices%20in%20the%20NGSS%20-%20FINAL%20060513.pdf
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•  CCCs: NGSS Lead States. (2013). NGSS Appendix G: Crosscutting Concepts. Next Generation Science Standards: 
For States, By States. Washington, DC: The National Academies Press. Retrieved from https://www.nextgen 
science.org/sites/default/files/resource/files/Appendix%20G%20-%20Crosscutting%20Concepts%20FINAL%20
edited%204.10.13.pdf. 

•  DCIs: NGSS Lead States. (2013). NGSS Appendix E: Disciplinary Core Idea Progressions. Next Generation Science 
Standards: For States, By States. Washington, DC: The National Academies Press. Retrieved from https://www.
nextgenscience.org/sites/default/files/resource/files/AppendixE-ProgressionswithinNGSS-061617.pdf. 

•  NGSS Lead States. (2013). NGSS Appendix K: Model Course Mapping in Middle and High School for the Next 
Generation Science Standards. Next Generation Science Standards: For States, By States. Washington, DC: The 
National Academies Press. Retrieved from https://www.nextgenscience.org/sites/default/files/resource/files/
Appendix%20K_Revised%208.30.13.pdf.

Criterion II.D: Scientific Accuracy
•  National Research Council. (2012). A Framework for K–12 Science Education: Practices, Crosscutting  

Concepts, and Core Ideas. Washington, DC: The National Academies Press. Retrieved from  
https://doi.org/10.17226/13165. 

•  NGSS Lead States. (2013). NGSS Appendix H: Understanding the Scientific Enterprise: The Nature of Science 
in the Next Generation Science Standards. Next Generation Science Standards: For States, By States. Washing-
ton, DC: The National Academies Press. Retrieved from https://www.nextgenscience.org/sites/default/ 
files/resource/files/Appendix%20H%20-%20The%20Nature%20of%20Science%20in%20the%20Next%20 
Generation%20Science%20Standards%204.15.13.pdf. 

Criterion II.E: Differentiated Instruction
•  CAST. (2018). Universal Design for Learning Guidelines version 2.2. Retrieved from http://udlguidelines.cast.org.

•  National Academies of Sciences, Engineering, and Medicine. (2018). English Learners in STEM Subjects:  
Transforming Classrooms, Schools, and Lives. Washington, DC: The National Academies Press.  
https://doi.org/10.17226/25182.

•  NGSS Lead States. (2013). NGSS Appendix D: Case Studies. Next Generation Science Standards: For States, 
By States. Washington, DC: The National Academies Press. Retrieved from https://www.nextgenscience.org/
appendix-d-case-studies.

Criterion II.F: Teacher Support for Unit Coherence
•  National Academies of Sciences, Engineering, and Medicine. (2018). Chapter 3: Developing and Selecting 

Instructional Materials for the NGSS, p. 27. Design, Selection, and Implementation of Instructional Materials 
for the Next Generation Science Standards: Proceedings of a Workshop. Washington, DC: The National  
Academies Press. Retrieved from https://www.nap.edu/read/25001/chapter/4#27. 

•  Achieve, NextGenScience Storylines, and STEM Teaching Tools. (2016). Using Phenomena in NGSS-Designed 
Lessons and Units. STEM Teaching Tools Initiative, Institute for Science + Math Education. Seattle, WA:  
University of Washington. Retrieved from http://stemteachingtools.org/brief/42. 

•  Penuel, W. R., & Bell, P. (2016). Qualities of a Good Anchor Phenomenon for a Coherent Sequence of Science 
Lessons. STEM Teaching Tools Initiative, Institute for Science + Math Education. Seattle, WA: University of 
Washington. Retrieved from http://stemteachingtools.org/brief/28. 
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Criterion II.G: Scaffolded Differentiation Over Time

•  NGSS Lead States. (2013). NGSS Appendix K: Model Course Mapping in Middle and High School for the Next 
Generation Science Standards. Next Generation Science Standards: For States, By States. Washington, DC: The 
National Academies Press. Retrieved from https://www.nextgenscience.org/sites/default/files/resource/files/
Appendix%20K_Revised%208.30.13.pdf.

•  Flick, L. (2000). Cognitive Scaffolding that Fosters Scientific Inquiry in Middle Level Science. Journal of Science 
Teacher Education, 11(2), 109–129. Retrieved from http://www.jstor.org/stable/43156239.

Criterion III.A: Monitoring 3-D Student Performance

•  National Research Council. (2014). Chapter 3: Assessment Design and Validation, p. 52. Developing Assessments 
for the Next Generation Science Standards. Washington, DC: The National Academies Press. Retrieved from 
https://www.nap.edu/read/18409/chapter/5#52. 

•  Achieve. (2018). Next Generation Science Standards Task Screener Version 1.0. Retrieved from  
https://www.nextgenscience.org/sites/default/files/resource/files/Achieve%20Task%20Screener_Final_9.21.18.pdf. 

•  Achieve. (2018). Next Generation Science Standards Task PreScreen. Retrieved from https://www.nextgen 
science.org/sites/default/files/resource/files/Achieve%20Task%20PreScreener_Final_9.21.18.pdf. 

•  Achieve. (n.d.). Task Annotation Project in Science. Next Generation Science Standards. Retrieved from  
https://www.nextgenscience.org/taps. 

•  SEPs: NGSS Lead States. (2013). NGSS Appendix F: Science and Engineering Practices in the NGSS. Next Gener-
ation Science Standards: For States, By States. Washington, DC: The National Academies Press. Retrieved from 
https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20F%20%20Science%20and%20
Engineering%20Practices%20in%20the%20NGSS%20-%20FINAL%20060513.pdf. 

•  CCCs: NGSS Lead States. (2013). NGSS Appendix G: Crosscutting Concepts. Next Generation Science Standards: 
For States, By States. Washington, DC: The National Academies Press. Retrieved from https://www.nextgen 
science.org/sites/default/files/resource/files/Appendix%20G%20-%20Crosscutting%20Concepts%20FINAL%20
edited%204.10.13.pdf. 

•  DCIs: NGSS Lead States. (2013). NGSS Appendix E: Disciplinary Core Idea Progressions. Next Generation  
Science Standards: For States, By States. Washington, DC: The National Academies Press. Retrieved from  
https://www.nextgenscience.org/sites/default/files/resource/files/AppendixE-ProgressionswithinNGSS-061617.pdf. 

•  Achieve. (2018). Criteria for Procuring and Evaluating High-quality and Aligned Summative Science Assessments. 
Next Generation Science Standards. Retrieved from https://www.nextgenscience.org/sites/default/files/ 
Criteria03202018.pdf

Criterion III.B: Formative

•  National Academies of Sciences, Engineering, and Medicine. (2017). Seeing Students Learn Science: Integrating 
Assessment and Instruction in the Classroom. Washington, DC: The National Academies Press.  
https://doi.org/10.17226/23548.

•  National Academies of Sciences, Engineering, and Medicine. (2018). Chapter 3: Developing and Selecting 
Instructional Materials for the NGSS, p. 29. Design, Selection, and Implementation of Instructional Materials 
for the Next Generation Science Standards: Proceedings of a Workshop. Washington, DC: The National Acade-
mies Press. Retrieved from https://www.nap.edu/read/25001/chapter/4#29.

https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20K_Revised%208.30.13.pdf
https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20K_Revised%208.30.13.pdf
http://www.jstor.org/stable/43156239
https://www.nap.edu/read/18409/chapter/5#52
https://www.nextgenscience.org/sites/default/files/resource/files/Achieve%20Task%20Screener_Final_9.
https://www.nextgenscience.org/sites/default/files/resource/files/Achieve%20Task%20PreScreener_Final_9.21.18.pdf
https://www.nextgenscience.org/sites/default/files/resource/files/Achieve%20Task%20PreScreener_Final_9.21.18.pdf
https://www.nextgenscience.org/taps
https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20F%20%20Science%20and%20Engineering%20Practices%20in%20the%20NGSS%20-%20FINAL%20060513.pdf
https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20F%20%20Science%20and%20Engineering%20Practices%20in%20the%20NGSS%20-%20FINAL%20060513.pdf
https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20G%20-%20Crosscutting%20Concepts%20FINAL%20edited%204.10.13.pdf
https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20G%20-%20Crosscutting%20Concepts%20FINAL%20edited%204.10.13.pdf
https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20G%20-%20Crosscutting%20Concepts%20FINAL%20edited%204.10.13.pdf
https://www.nextgenscience.org/sites/default/files/resource/files/AppendixE-ProgressionswithinNGSS-0
https://www.nextgenscience.org/sites/default/files/Criteria03202018.pdf
https://www.nextgenscience.org/sites/default/files/Criteria03202018.pdf
https://doi.org/10.17226/23548
https://www.nap.edu/read/25001/chapter/4#29


54

•  Furtak, E., Pasquale, M., & Aazzerah, R. (2016). How teachers can develop formative assessments that fit a three- 
dimensional view of science learning. STEM Teaching Tools Initiative, Institute for Science + Math Education. Seattle, 
WA: University of Washington. Retrieved from http://stemteachingtools.org/brief/18. 

•  De Leon, V., & Allen, A. (2015). Research Brief: The Informal Formative Assessment Cycle as a Model for Teacher 
Practice. STEM Teaching Tools Initiative, Institute for Science + Math Education. Seattle, WA: University of  
Washington. Retrieved from http://stemteachingtools.org/brief/16. 

•  Formative Assessment for Students and Teachers SCASS. (2018). Revising the Definition of Formative Assess-
ment. CCSSO. Retrieved from https://ccsso.org/sites/default/files/2018-06/Revising%20the%20Definition%20
of%20Formative%20Assessment.pdf.

•  Lee, O., & Januszyk, R. (2019). Formative Assessment of English Language Proficiency in the Science  
Classroom. Science and Children. 56(8). Retrieved from https://www.nsta.org/science-and-children/science-
and-children-july-2019/formative-assessment-english-language-0

Criterion III.C: Scoring Guidance

•  National Research Council. (2014). Chapter 2: Assessments to Meet the Goals of the Framework, p. 37. 
Developing Assessments for the Next Generation Science Standards. Washington, DC: The National Academies 
Press. Retrieved from https://www.nap.edu/read/18409/chapter/4#37

•  Achieve. (2018). Next Generation Science Standards Task Screener Version 1.0. Retrieved from https://www.
nextgenscience.org/sites/default/files/resource/files/Achieve%20Task%20Screener_Final_9.21.18.pdf. 

Criterion III.D: Unbiased Tasks/Items

•  CAST. (2018). Universal Design for Learning Guidelines version 2.2. Retrieved from http://udlguidelines.cast.org

•  Determine the Reading Level of a Text: Lexile Analyzer. Retrieved from https://lexile.com/educators/tools-to-
support-reading-at-school/tools-to-determine-a-books-complexity/the-lexile-analyzer/. 

•  Achieve. (2018). Next Generation Science Standards Task Screener Version 1.0. Retrieved from https://www.
nextgenscience.org/sites/default/files/resource/files/Achieve%20Task%20Screener_Final_9.21.18.pdf. 

•  Morrison, D., & Debarger, A. H. (2016). How can formative assessment support culturally responsive argu-
mentation in a classroom community? STEM Teaching Tools Initiative, Institute for Science + Math Education. 
Seattle, WA: University of Washington. Retrieved from http://stemteachingtools.org/brief/25. 

•  Washington Office of Superintendent of Public Instruction. Funds of Knowledge. https://www.K12.Wa.Us/ 
Student-Success/Access-Opportunity-Education/Migrant-and-Bilingual-Education/Funds-Knowledge-and-
Home-Visits-Toolkit/Funds-Knowledge. Retrieved from https://www.k12.wa.us/student-success/access- 
opportunity-education/migrant-and-bilingual-education/funds-knowledge-and-home-visits-toolkit/
funds-knowledge. 

Criterion III.E: Coherent Assessment System

1.  Cafarella, J. (2014). Research Brief: Designing an Assessment System that Measures Three-Dimensional Science 
Learning. STEM Teaching Tools Initiative, Institute for Science + Math Education. Seattle, WA: University of  
Washington. Retrieved from http://stemteachingtools.org/brief/34. 

Criterion III.F

2.  Wiggins, G. (2012). Seven Keys to Effective Feedback. Educational Leadership, 70, 10–16. Retrieved from  
http://www.ascd.org/publications/educational-leadership/sept12/vol70/num01/Seven-Keys-to-Effective-Feedback.aspx 

http://stemteachingtools.org/brief/18
http://stemteachingtools.org/brief/16
https://ccsso.org/sites/default/files/2018-06/Revising%20the%20Definition%20of%20Formative%20Assessment.pdf
https://ccsso.org/sites/default/files/2018-06/Revising%20the%20Definition%20of%20Formative%20Assessment.pdf
https://www.nsta.org/science-and-children/science-and-children-july-2019/formative-assessment-english-language-0
https://www.nsta.org/science-and-children/science-and-children-july-2019/formative-assessment-english-language-0
https://www.nap.edu/read/18409/chapter/4#37
https://www.nextgenscience.org/sites/default/files/resource/files/Achieve%20Task%20Screener_Final_9.21.18.pdf
https://www.nextgenscience.org/sites/default/files/resource/files/Achieve%20Task%20Screener_Final_9.21.18.pdf
http://udlguidelines.cast.org
https://lexile.com/educators/tools-to-support-reading-at-school/tools-to-determine-a-books-complexity/the-lexile-analyzer/
https://lexile.com/educators/tools-to-support-reading-at-school/tools-to-determine-a-books-complexity/the-lexile-analyzer/
https://www.nextgenscience.org/sites/default/files/resource/files/Achieve%20Task%20Screener_Final_9.21.18.pdf
https://www.nextgenscience.org/sites/default/files/resource/files/Achieve%20Task%20Screener_Final_9.21.18.pdf
http://stemteachingtools.org/brief/25
https://www.K12.Wa.Us/Student-Success/Access-Opportunity-Education/Migrant-and-Bilingual-Education/Funds-Knowledge-and-Home-Visits-Toolkit/Funds-Knowledge
https://www.K12.Wa.Us/Student-Success/Access-Opportunity-Education/Migrant-and-Bilingual-Education/Funds-Knowledge-and-Home-Visits-Toolkit/Funds-Knowledge
https://www.K12.Wa.Us/Student-Success/Access-Opportunity-Education/Migrant-and-Bilingual-Education/Funds-Knowledge-and-Home-Visits-Toolkit/Funds-Knowledge
https://www.k12.wa.us/student-success/access-opportunity-education/migrant-and-bilingual-education/funds-knowledge-and-home-visits-toolkit/funds-knowledge
https://www.k12.wa.us/student-success/access-opportunity-education/migrant-and-bilingual-education/funds-knowledge-and-home-visits-toolkit/funds-knowledge
https://www.k12.wa.us/student-success/access-opportunity-education/migrant-and-bilingual-education/funds-knowledge-and-home-visits-toolkit/funds-knowledge
http://stemteachingtools.org/brief/34
http://www.ascd.org/publications/educational-leadership/sept12/vol70/num01/Seven-Keys-to-Effective-F


55Toward NGSS Design: EQuIP Rubric for Science Detailed Guidance

This resource was derived directly from EQuIP rubric evaluation tools used by the Peer Review Panel. The following 
individuals gave feedback on the latest EQuIP evaluation tools or on this derivative document directly:

Aneesha Badrinarayan, Senior Advisor, Learning Policy Institute

Molly Ewing, Education Consultant

Zoe Evans, Principal, Bowdon High School

Jill Grace, Statewide Director, K–12 Alliance, WestEd

David Grossman, Science Teacher, Elizabethtown High School

Joe Krajcik, Lappan-Phillips Professor of Science Education, Michigan State University

Matt Krehbiel, Professional Learning Director, OpenSciEd

Iram Shaikh, Education Consultant

Trisha Shelton, Director of Professional Learning and Standards Implementation, NSTA

Peer Review Panel

David Allen, Dean of K–12 Science Curriculum, Rockford Public School District 205, IL

Kimberley Astle, Learning Design Specialist: K–12 Science, Evergreen Public Schools

Jennifer Brooker, K–12 Science Supervisor, New York

Jeanane Charara, Elementary Science Resource, Dearborn Public Schools, MI

Kathy Gill, Retired Teacher, Davis Joint Unified School District

Debbie Gordon, Elementary Science Specialist and Project Director for K–12 CA NGSS Early Implementers, Palm 
Springs Unified School District

Justin Harvey, Physics Teacher, Dacula High School

Amy Hilliard, Lead Teacher, Western Heights Middle School, Washington County Public Schools

Lori Henrickson, Secondary Science Project Facilitator, Clark County School District

Alvin Lin, Resource Teacher, Leilehua-Mililani-Waialua Complex Area, HI

Jacqueline (Jacqui) Lovejoy, 5–8 Science Specialist, Bentonville Schools

Acknowledgments



56

Edel Maeder, District Science Coordinator, Greece Central 

Emily Mathews, Senior Program Coordinator, Northwestern University

Amy Sandgren, Science Education Consultant, NextGen Consulting

Alessandra MacFarlane, Secondary Science Teacher, Hillsborough Public Schools

Marshall Hunter II, General and Regents Physics, Greece Arcadia High School

Nelly Tsai, 7th Grade Science Teacher & Secondary Science Mentor, Irvine Unified School District

Kimberly Weaver, STEM Coordinator, Olympic Educational Service District 114

Barbara Woods, Curriculum Coach; NGSS Early Implementer Project Director, Galt Joint Union School District

NextGenScience Team

Jenny Sarna, Director

Jennifer Self, Science Review Lead

Neelo Soltanzadeh, Program Associate

Vanessa Wolbrink, Associate Director





@nextgenscience

ngs.wested.org


