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The NGSS stresses the integrated nature 
of  science learning (i.e., “three dimensional 

science learning”). 

Informed by the integrated nature of  the 
standards, large-scale assessments have 

sought to assess intersections of  the three 
dimensions (often, PEs).
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A looming question:

How should the results of  these 
assessments be reported?
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For federally required accountability, likely 
an achievement level classification*.

And the score reports will
need at least one score.

*ESSA also requires “individual student interpretive, descriptive, and diagnostic reports… that allow 
parents, teachers, principals, and other school leaders to understand and address the specific academic 

needs of  students” (§1111(b)(2)(B)(ix))



A Quick Aside on Score Reports
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• Infamously “the last thing developed and the first 
thing seen” (c.f., Zenisky, Hambleton  & Sireci, 2009)

– Instead, develop score reports (reporting categories 
and mock ups) through-out the development cycle, 
starting in conjunction with the development of  claims 
and blueprints, involving a multidisciplinary team

(Zenisky & Hambleton, 2012)

Presenter Notes
Presentation Notes
Revisit the design of reports frequently.
These conversations will be moderated by the available technological platform (paper or online, and if online, what limitations the interface has)
Better to understand limitations early! 
“Care should be taken in report development to reflect efforts to make reports that, in effect, tell a story about how an examinee performed on a test, and reports should be specific to a particular test purpose, a particular testing agency, and a particular population of users and examinees.� (Zenisky, 2012).
Also see Zapata-Rivera, VanWinkle & Zwick (2012)
Ask educators upfront what they want to see in a report.
Develop a theory of action specific enough to help signal what should be reported.




Best Practices (Zenisky & Hambleton, 2012)
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Development
• Tailored to stakeholder groups 
• Field tested

Design 
• Clean and simple layout
• Clear and concise language
• Graphs

Content
• Contain all needed information
• Be actionable
• Contain anchor points 
• Align clearly and explicitly to 

standards 
• Reported at the most fine-grain 

level possible
• Provide context for score scales

Ancillary materials 
• Annotated example score report
• In-depth background materials
• Sample questions 
Dissemination efforts 
• Timely enough to be meaningful
• Menu-driven websites with on 

demand information 
• Languages other than English as 

well as offline formats

Presenter Notes
Presentation Notes
This is a lot of text – the purpose in presenting this information is not to overload the audience, but to instead highlight some key aspects that are particularly important to address for NGSS assessments. 

Development
Tailor reports to relevant stakeholder groups 
Field test with individuals and focus groups 
Design 
Clean and simple layout, with key results prominently featured 
Clear and concise language, avoiding jargon
Graphs are helpful
Contents
Contain all needed information - including statements of test purpose, information on test and test score use, and confidence bands with explanation for their use 
Be actionable
Contain anchor points (i.e., benchmarking or item mapping)
Align clearly and explicitly to standards 
Reported at the most fine-grain level possible, given reliability concerns
Context for score scales is useful
Ancillary materials 
Provide an annotated example score report in the interpretive guide
Provide in-depth background materials within the interpretive guide
Provide sample questions to give a sense of what the test is like and provide guidance on the interpretation of scores at different levels
Dissemination efforts 
Results should be timely enough to be meaningful
Menu-driven websites with on demand information  are well received
Consider reports in languages other than English as well as offline formats




Best Practices (Zenisky & Hambleton, 2012)
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Development
• Tailored to stakeholder groups 
• Field tested

Design 
• Clean and simple layout
• Clear and concise language
• Graphs

Contents
• Contain all needed information
• Be actionable
• Contain anchor points 
• Align clearly and explicitly to 

standards 
• Reported at the most fine-grain 

level possible
• Context for score scales

Ancillary materials 
• Annotated example score report
• In-depth background materials
• Sample questions 
Dissemination efforts 
• Timely enough to be meaningful
• Menu-driven websites with on 

demand information 
• Languages other than English as 

well as offline formats

In short, tell a compelling story about 
a student’s performance to a particular 

audience for a particular use.



Best Practices (Zenisky & Hambleton, 2012)
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Development
• Tailored to stakeholder groups 
• Field tested

Design 
• Clean and simple layout
• Clear and concise language
• Graphs

Contents
• Contain all needed information
• Be actionable
• Contain anchor points 
• Align clearly and explicitly to 

standards 
• Reported at the most fine-grain 

level possible
• Provide context for score scales

Ancillary materials 
• Annotated example score report
• In-depth background materials
• Sample questions 
Dissemination efforts 
• Timely enough to be meaningful
• Menu-driven websites with on 

demand information 
• Languages other than English as 

well as offline formats

Focus areas for this 
presentation.

1. Tailored to 
Stakeholders

2. Clearly Convey 
Standards

3. Provide Sample 
Questions

4. Provide Fine-
Grain Information



1. Defining Stakeholder groups 
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• Who are the audiences and how can we best 
communicate the NGSS to them? Often we have a
– Student Report (for Students, Teachers & Parents) 

• For the NGSS Students & Parents may need a different 
report than Teachers

– Classroom Report (For Teachers and Administrators) 
– School Report (For Administrators & Policy Makers)
– District Reports (For Administrators & Policy Makers) 

- Stakeholder groups are not exchangeable -
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• Who are the audiences and how can we best 
communicate the NGSS to them? Often we have a
– Student Report (for Students, Teachers & Parents) 

• For the NGSS Students & Parents may need a different 
report than Teachers

– Classroom Report (For Teachers and Administrators) 
– School Report (For Administrators & Policy Makers)
– District Reports (For Administrators & Policy Makers) 



2. Clearly convey the standards
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• Different than reporting performance on a task! 
Instead, we are trying to make an overall claim 
about student performance in relation to the 
standards. 

• Likely, the claim is based on a selected (and 
limited) number of  performance expectations.

Presenter Notes
Presentation Notes
Standards in General
If we imagine the learning maps put forth by Harris, we would need a “meta” learning map, synthesizing the standards, or PES themselves
Too much material to include on a single, end-of-year assessment:  The standards are too many, and each one requires multiple components to assess
Use of the PEs instead of the full NGSS set of standards raises an issue of coherence between domain-claim-reports-evidence.  This issue could be framed, 
“Do the PEs adequately represent the full NGSS?”—which is a question of definition of the domain.  
This issue could also be framed, “If evidence is gathered using the PEs as the assessment targets (i.e., Evidence blueprint), how adequately does that evidence support claims about student knowledge of the NGSS?”—which is a question of the adequacy of the evidence.

Claims
“Engaging in science and engineering practices to use disciplinary core ideas and crosscutting concepts to explain phenomenon or solve problems” (Campbell, 2014).
There has been some “mixing and matching” of the elements within claims, but this far this has been the norm. It doesn't have to be. 

Is the claim specific enough to support the development of the score reports?
Does it consider whether students are on track for the next grade level? Does it speak to career and college readiness? 
Subclaims may foreground 
How specific should the claims be?
Need to reflect the specificity of the claim with the score report.

Example claims:
A student is able to conduct the process of scientific inquiry, starting at ‘Asking questions and defining problems’ and ending at ‘Obtaining, evaluating, and communicating information’ in the context of problems within psychical, life, and earth & space science domains
A student can engaging in science and engineering practices to use disciplinary core ideas and crosscutting concepts to explain phenomenon or solve problems
---
One key point worth addressing in relation to claims is the role of phenomena. That is, will phenomena play a clear role in the claim. E.g., “the student engages with the scientific and engineering practices, draws on their understanding of the disciplinary core ideas, and applies cross cutting concepts to make sense of phenomena and solve engineering problems”.
Another point is whether the PEs will be central to the claims, or if we are generalizing from the PEs to some larger domain about student scientific understanding.
A third point is whether some dimensions will be “foregrounded” while others are “backgrounded”, e.g., reporting in terms of the DCI domains. 
---





2. Clearly convey the claim
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• The claims we’ve seen thus far are often are in the 
form of:

Disciplinary 
Core IdeasScience & 

Engineering 
Practices

Crosscutting 
Concepts

Students can 
Engage in 

&

Draw on 

&

Explain 
Phenomenon 

or Solve 
Problems

to



2. Clearly convey the claim
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• This type of  claim is very general – can we 
support such a claim given a particular set of  PEs? 
– Or should the overall claim be delimited, or even 

defined operationally?
– For example, grade 5 is heavy on the developing and using 

models and engaging in argument SEPs. Should the claim be 
specific enough to reflect that? 

• We suggest making the overall claim specific 
enough to inform test development, and then 
translate that claim for each audience (or perhaps, 
start at the subclaim level). 



2. Translate the claim
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• Rephrase the claim in ways that communicate to the 
intended audience.

• Develop user friendly text and graphics that go above 
and beyond statements of  the “mastery of  the 
standards”.
– A rough example might be “science learning involves not 

only knowing the core ideas of  science, but also being able 
apply the practices scientists and engineers use to solve 
problems and draw on concepts that cut across the domains 
of  science”. 

– Clearly, the above text would need to be carefully explored 
to determine how to best communicate the standards for 
the given audience.



3. Sample questions 
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• Given the complexity of  the standards, as well as 
the items and tasks, providing a sample question or 
questions that conveys the gist of  the standards is 
likely to be more important for the NGSS than 
other standards. 

• Particularly for assessments with rich tasks (e.g., 
those designed under the item clustering approach)

• Could these be part of  the score reporting (e.g., on 
a second page)? 

Presenter Notes
Presentation Notes
Thus far
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Misc. Student Info.

Key parts of Sample 
Task, Crammed onto 

a Single page? 

?

Clear and friendly text 
describing the assessed 

standards. 

Implications for a student 
report, this far. 
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Misc. Student Info.

Key parts of Sample 
Task, Crammed onto 

a Single page? 

?

Translated Claim 
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Misc. Student Info.

Key parts of Sample 
Task, Crammed onto 

a Single page? • Overall Score(s)
• Subscores 
• Comparisons

Translated Claim 



4. Fine-Grained Information
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• How can we convey information at a finer grain 
than the overall score? E.g., about student 
strengths and weaknesses. 

• Particularly difficult – are we trying to disintegrate 
the integrated NGSS? Maybe, but maybe not.
– Need to tackle this tension, as subclaims can help 

provide clarity on issues of  design, and
– Subscores are often expected on score reports.



4. Subscores
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• Subclaims & subscores have often been used 
synonymously, but we suggest that subclaims be 
developed to help guide development and 
reporting. 

• Whether subclaims can be used to create subscores 
for the NGSS is an open question. 

• Often, subscores are a “less reliable version of  the 
total score”.

Presenter Notes
Presentation Notes

Too much material to include on a single, end-of-year assessment:  The standards are too many, and each one requires multiple components to assess



4. Consumer Reports?
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4. Approaching subscores
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• We suggest that a subclaim encompassing all of  a 
dimension is untenable (e.g., a claim about a 
student’s ability to apply the set of  SEPs)

• What will be “foregrounded” within the 
subclaims? 
– DCIs Domains?
– SEPs and CCCs?
– Phenomenon? 

• Stringent item classifications to create better 
subscores?



Foregrounding DCI Domains
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• The student understands physical systems as 
demonstrated through the application of the Science 
and Engineering practices and the Crosscutting 
Concepts.

• The student understands Earth and space systems as 
demonstrated through the application of the Science 
and Engineering practices and the Crosscutting 
Concepts.

• The student understands living systems as demonstrated 
through the application of the Science and Engineering 
practices and the Crosscutting Concepts.
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Asking 
questions and 

defining 
problems

Developing 
and using 
models

Planning and 
carrying out 

investigations

Analyzing and 
interpreting 

data

Using 
mathematics…

Constructing 
explanations 
and designing 

solutions

Engaging in 
argument 

from evidence

Obtaining, 
evaluating, 

and 
communicatin
g information

Patterns 5-ESS1-2
(ESS1B.a)

Cause & Effect 5-PS1-4
(PS1B.a)

5-PS2-1
(PS2B.c)

5-PS1-2
(PS1A.b, PS1B.a, PS1B.b)

5-ESS2-2
(ESS2C.a, ESS2C.b)

5-LS2-1
(LS2A.a, LS2A.b, LS2A.c, 

LS2A.D, LS2B.a)

5-ESS2-1
(ESS2A.b)

Energy & matter 5-PS3-1
(PS3D.b, LS1C.a)

5-LS1-1
(LS1C.b)

Structure & function

Stability & change

5-ESS3-1
(ESS3C.a, ETS1B.c)

Science and Engineering Practices

Cr
os

sc
ut

tin
g 

Co
nc

ep
ts

Scale, proportion, & 
quantity

5-PS1-1
(PS1A.a)

5-PS1-3
(PS1A.c)

Systems & system 
models

5-ESS1-1
(ESS1A.a)

Grade 5 Standards Matrix



Foregrounding SEPs & CCCs
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Gathering Data and 
Investigating 
Scientific 
Questions:

Reason with 
Evidence and 
Evaluate Scientific 
Claims and 
Questions

Construct Scientific 
Explanations:

Making 
Connections:

The student is able to 
obtain information, ask 
questions or define 
problems, plan and carry 
out investigations, use 
models to gather data 
and information and/or 
use mathematics and 
computational thinking 
to gather evidence 
relevant to a scientific 
question or problem 
relating to the structure 
and properties of matter.

The student is able to 
evaluate information, 
analyze data, use 
mathematics and 
computational thinking, 
construct explanations, 
develop arguments from 
evidence and/or use 
models to predict and 
develop evidence to 
make sense of scientific 
phenomena specific to 
the structure and 
properties of matter.

The student is able to 
explain or develop an 
argument to support or 
refute another 
explanation of scientific 
phenomena relevant to 
the structure and 
properties of matter by 
arguing from evidence 
and/or using models to 
communicate 
information.

The Student is able to 
use crosscutting 
concepts to define the 
physical system being 
investigated, recognize 
changes in the system, 
and/or to find patterns to 
use as evidence to 
support explanations or 
arguments of how or 
why the phenomenon 
occurs.  
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Grade 5 Standards Matrix

Asking 
questions and 

defining 
problems

Planning and 
carrying out 

investigations

Analyzing and 
interpreting 

data

Using 
mathematics…

Engaging in 
argument 

from evidence

Developing 
and using 
models

Constructing 
explanations 
and designing 

solutions

Obtaining, 
evaluating, and 
communicating 

information

Patterns 5-ESS1-2
(ESS1B.a)

Cause & Effect
5-PS1-4

(PS1B.a)

5-PS2-1
(PS2B.c)

5-PS1-2
(PS1A.b, PS1B.a, PS1B.b)

5-ESS2-2
(ESS2C.a, ESS2C.b)

5-LS2-1
(LS2A.a, LS2A.b, LS2A.c, 

LS2A.D, LS2B.a)

5-ESS2-1
(ESS2A.b)

Energy & matter 5-LS1-1
(LS1C.b)

5-PS3-1
(PS3D.b, LS1C.a)

Structure & function

Stability & change

5-ESS3-1
(ESS3C.a, ETS1B.c)

5-PS1-3
(PS1A.c)

Science and Engineering Practices

Subclaim #1: Gathering Data & 
Investigating Scientific 

Questions

Subclaim #2: Reason with Evidence and 
Evaluate Scientific Claims and Questions

Subclaim #3 Construct 
Scientific Explanations

Cr
os

sc
ut

tin
g 

Co
nc

ep
ts

Scale, proportion, & 
quantity

Systems & system 
models

Subclaim 1 Subclaim 2 Subclaim 3
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Scientific Explanations
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os

sc
ut

tin
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Co
nc

ep
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Subclaim 1 Subclaim 2 Subclaim 3
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Grade 5 Standards Matrix

Asking 
questions and 

defining 
problems

Planning and 
carrying out 

investigations

Analyzing and 
interpreting 

data

Using 
mathematics…
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Questions
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Subclaim #3 Construct 
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Cr
os
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ut
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Co
nc
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ts

Scale, proportion, & 
quantity

Systems & system 
models
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Foregrounding Phenomenon 

9/28/2017 RILS - Scores & Subscores 33

• The student has explained the phenomenon of  
migration by describing the variations in available 
food using a model (5-PS3-1)

• …
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Asking 
questions and 

defining 
problems

Developing 
and using 
models

Planning and 
carrying out 

investigations

Analyzing and 
interpreting 

data

Using 
mathematics…

Constructing 
explanations 
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solutions
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argument 

from evidence
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5-ESS3-1
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Science and Engineering Practices

Cr
os
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ut
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g 

Co
nc
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ts

Scale, proportion, & 
quantity

5-PS1-1
(PS1A.a)

5-PS1-3
(PS1A.c)

Systems & system 
models

5-ESS1-1
(ESS1A.a)

Grade 5 Standards Matrix
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