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• States have traditionally used the National Science 
Education Standards from the National Research Council 
(NRC) and Benchmarks for Science Literacy from the 
American Association for the Advancement of Science 
(AAAS) to guide the development of state science 
standards. 

The need for new science standards
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• States have traditionally used the National Science 
Education Standards from the National Research Council 
(NRC) and Benchmarks for Science Literacy from the 
American Association for the Advancement of Science 
(AAAS) to guide the development of state science 
standards. 

• Both documents are ~20 years old. 
• Science education “is not organized systematically across 

multiple years of school, emphasizes discrete facts with a 
focus on breadth over depth, and does not provide 
students with engaging opportunities to experience how 
science is actually done.”

The need for new science standards…
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• U.S. students lag behind their peers in other 
countries when it comes to science achievement.

• More than a third of eighth-graders scored below 
basic on the 2011 NAEP Science assessment.

• 69% of high school graduates failed to meet the 
ACT’s college readiness benchmark levels in 
science. 

The need for new science standards…
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The National Research Council (NRC), the National Science 
Teachers Association (NSTA), the American Association for 
the Advancement of Science (AAAS), and Achieve completed 
a two-step process to develop the Next Generation Science 
Standards.

Development of the 
Next Generation Science Standards



10 / 59

The National Research Council (NRC), the National Science 
Teachers Association (NSTA), the American Association for 
the Advancement of Science (AAAS), and Achieve completed 
a two-step process to develop the Next Generation Science 
Standards.

1. Developed A Framework for K–12 Science Education, 
which identifies the science all K–12 students should learn 
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The National Research Council (NRC), the National Science 
Teachers Association (NSTA), the American Association for 
the Advancement of Science (AAAS), and Achieve completed 
a two-step process to develop the Next Generation Science 
Standards.

1. Developed A Framework for K–12 Science Education, 
which identifies the science all K–12 students should learn 
by the end of high school (led by NRC and released July 
2011) 

2. Developed the Next Generation Science Standards 
(NGSS) – new science standards that are based on the K-
12 Framework, and which emphasize both science 
content and practices (state-led and released April 2013) 

Development of the 
Next Generation Science Standards

http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
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“A goal of the NGSS is to make science education more 
closely resemble the way scientists actually work and think.” 
(NRC, 2011 p. 1)

“… learning about science and engineering involves 
integration of the knowledge of scientific explanations (i.e., 
content knowledge) and the practices needed to engage in 
scientific inquiry and engineering design. Thus the framework 
seeks to illustrate how knowledge and practice must be 
intertwined in designing learning experiences in K–12 
science education.” (NRC, 2011. p .11)

Emphasis is on deep understanding and application, not on 
the memorization of facts.

NGSS Conceptual Shifts



13 / 59

1. K–12 science education should reflect the real world 
interconnections in science. 

2. The Next Generation Science Standards are student 
outcomes and are explicitly not curriculum. 

3. Science concepts build coherently across K–12.
4. The NGSS focus on deeper understanding and 

application of fewer core ideas.
5. Science and engineering are integrated in science 

education from K–12.
6. The NGSS are designed to prepare students for college, 

career, and citizenship.
7. Science standards coordinate with English Language 

Arts and Mathematics Common Core State Standards.

NGSS Conceptual Shifts
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Disciplinary Core Ideas

Science and Engineering 
Practices

Crosscutting Concepts

Three Dimensions of the NGSS

*The NGSS logo is a registered trademark of Achieve. 

*
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NGSS 101
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Performance Expectation (PE)
o Statement of what students should 

be able to do after instruction

NGSS 101
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Performance Expectation (PE)
Clarification Statement

o Supplies examples or additional 
clarification to the performance 
expectations

NGSS 101
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Performance Expectation (PE)
Clarification Statement
Assessment Boundary

o Specifies limits to large-scale 
assessment

NGSS 101
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Performance Expectation (PE)
Clarification Statement
Assessment Boundary
Foundation Boxes

o A more coherent and complete 
view of what students should be 
able to do; comes when the 
performance expectations are 
viewed in tandem with the 
contents of the foundation boxes

NGSS 101
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Performance Expectation (PE)
Clarification Statement
Assessment Boundary
Foundation Boxes
Science and Engineering Practice (SEP)

SEP grade-band expectation
SEP grade-band-specific bullet

Disciplinary Core Idea
DCI grade-band description

Crosscutting Concept (CCC)
CCC grade-band-specific bullet

NGSS 101
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NGSS 101

Compare this to a typical state 
standard about the water cycle 
(sample):

Water circulates through the 
Earth's crust, oceans and 
atmosphere in what is known as 
the water cycle.



24 / 59

• Front Matter
• Evidence Statements

• Developed by Achieve 
• NGSS Appendices

• 13 in total
• All Resources Available Online

• http://www.nextgenscience.org/resour
ces

NGSS Resources from Achieve

http://www.nextgenscience.org/resources
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• Identify clear, measurable components that, if met, fully 
satisfy each PE described within the NGSS

• Provide additional detail on what students should 
know and be able to do in order to satisfy each 
performance expectation (PE).

• Describe what educators and assessors would 
observe (not infer) from successful student 
performance of each PE.

• Describe how students will use the practices 
(SEPs), crosscutting concepts (CCCs), and 
disciplinary core ideas (DCIs) together to 
demonstrate proficiency on the PEs.

• Not meant to limit or dictate instruction

Evidence Statements
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Evidence Statement Example
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There are 13 appendices (A through M) to support 
the NGSS.

Three appendices referred to most often during 
prototype development:

o Appendix E – Learning Progressions (DCIs)
o Appendix F – Science and Engineering 

Practices (SEPs)
o Appendix G – Crosscutting Concepts (CCCs)

Appendices of the NGSS
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• The multidimensional approach to science education 
stated in the NGSS means that states will not be able to 
rely on traditional assessment items that were developed 
for single-discipline evaluation.

NGSS Summative Assessment
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• The multidimensional approach to science education 
stated in the NGSS means that states will not be able to 
rely on traditional assessment items that were developed 
for single-discipline evaluation.

• All students should be held accountable for demonstrating 
their achievement of all PEs. 

• Fundamental departure from prior standards 
documents, especially at high school, where 
students take courses in some, but not all, science 
disciplines.

• A scientifically literate person understands and is 
able to apply core ideas in each of the major 
science disciplines and gains experience in the 
practices of science and engineering and 
crosscutting concepts.

NGSS Summative Assessment
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So how can this be done?

Enter the CCSSO Science Assessment Item 
Collaborative (SAIC)
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• NGSS adoption thus far: 17 states and the 
District of Columbia

• In response to requests from chiefs, in January 
2015, CCSSO established the Science 
Assessment Item Collaborative (SAIC) to 
support states in moving to new science 
assessments aligned to the Next Generation 
Science Standards (NGSS). 

• The ultimate goal of this collaborative is to 
develop high-quality assessment items aligned 
to the NGSS that are accessible to states. 

CCSSO Science Assessment Item Collaborative
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• The group determined that it would be useful to 
develop certain resources to establish a shared 
understanding of the nuances of the new 
assessments before moving to item development.

• During the first phase of this work, the group, in 
partnership with WestEd, developed several 
resources: 

1. Assessment Framework
2. Item Specifications Guidelines
3. Prototype Item Clusters

• These resources are freely available to all states.

CCSSO Science Assessment Item Collaborative
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• Intended to serve as a bridge between 
instructional standards (the NGSS) and effective 
assessment of those standards

• A guiding document for states to use in 
developing their own state-specific assessment 
frameworks

SAIC Assessment Framework
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The BOTA report (NRC, 2014) recommends the 
use of assessment tasks with multiple 
components, rather than more traditional, discrete, 
stand-alone items.

SAIC Assessment Framework
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The BOTA report (NRC, 2014) recommends the 
use of assessment tasks with multiple 
components, rather than more traditional, discrete, 
stand-alone items.
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The BOTA report (NRC, 2014) recommends the 
use of assessment tasks with multiple 
components, rather than more traditional, discrete, 
stand-alone items.

Item cluster: a set of items (usually between four 
and six items, with some items having more than 
one part) that are based on at least one common 
stimulus. 

SAIC Assessment Framework
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Item Cluster
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• Item clusters, not individual items, are the base unit for the 
SAIC summative assessment. 

• Item clusters are the primary focus for developers in terms 
of alignment to the NGSS. That is, each item cluster must 
demonstrate strong three-dimensional alignment to the 
NGSS.

• To qualify as NGSS-aligned, item clusters must be aligned 
to one or more PEs and must be inclusive of all of the 
dimensions associated with the PE(s) (i.e., DCI, SEP, 
CCC).

• Each individual item within the cluster must align with at 
least two dimensions of the NGSS (e.g., DCI and SEP) to 
qualify for inclusion in an item cluster.

Item Cluster
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Item Cluster
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• Articulates the NGSS-to-item cluster correlations 
that are necessary for the development of 
NGSS-aligned items, item clusters, and 
assessments 

• Breaks down how the Evidence Statements can 
be used in the development of item clusters

• Describes item types and subtypes of items that 
can be considered for use in item clusters 

SAIC Item Specifications Guidelines



43 / 59

Our Approach:
• Identify a natural PE bundle with dimensional overlap.
• Identify a science phenomenon (i.e., what students 

observe in the real world). 

Developing an NGSS Item Cluster Prototype



44 / 59

• Develop a stimulus to support the phenomenon.
• Identify potential item types to appropriately assess 

different dimensions.
• Identify an appropriate set of interconnected, progressively 

challenging items to measure the PEs.

Developing an NGSS Item Cluster Prototype
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• Develop a stimulus to support the phenomenon.
• Identify potential item types to appropriately assess 

different dimensions.
• Identify an appropriate set of interconnected, progressively 

challenging items to measure the PEs.

Awareness of constraints:
• Time
• Cost
• Technology

Developing an NGSS Item Cluster Prototype
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• Phenomenon: Sugar is no longer visible when it 
dissolves in water, but the mass of the mixture 
stays the same.

Grade 5 Item Cluster Prototype
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• Phenomenon: Sugar is no longer visible when it 
dissolves in water, but the mass of the mixture 
stays the same.

• Key Prototype Considerations:
• Items function as an item cluster – no item 

assessed in isolation
• Use of technology to assess specific 

dimensions (e.g., modeling)
• Alignment to Evidence Statements to 

assess PEs

Grade 5 Item Cluster Prototype
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Nicolle Romero
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