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Goals for Presentation

What are the primary characteristics of NGSS-aligned 
items?

What are the challenges in designing a 3D assessment 
and some strategies for working through those 
challenges?

 How do we report students’ results on these types of 
assessments?

2



History Leading Up to SAIC

• A Framework for K-12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas (NRC, 2012)

• Next Generation Science Standards: For States, by 
States (NGSS Lead States, 2013)

• Joint TILSA and Science SCASS, November 2014
• Developing Assessments for the Next Generation 

Science Standards (NRC, 2014)
• CCSSO established a collaborative, the Science 

Assessment Item Collaborative (SAIC), January 2015 
• SAIC resources made available, November 2015
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The Opportunity
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Background on SAIC

• In response to requests from chiefs, in January 2015, 
CCSSO established a collaborative, the Science 
Assessment Item Collaborative (SAIC), to support states 
in moving to 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. 

• 14 states and the U.S. Virgin Islands joined the 
Collaborative and provided input and feedback on the 
resources developed.
• AR, CA, CT, DE, HI, IL, KY, MD, MA, MI, NV, OR, WA, WV, and USVI
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SAIC Resources
Step 1 Toward the Goal

• A hard earned starting point.
• During the first phase of this work, the Collaborative, in 

partnership with WestEd, developed several resources: 
• SAIC Assessment Framework*
• SAIC Item Specifications Guidelines*
• Grade 5 Item Cluster Prototype* 
• High School Item Cluster Prototype*

• Rooted in three seminal resources:
• A Framework for K-12 Science Education: Practices, Crosscutting Concepts, and 

Core Ideas (NRC, 2012)
• Next Generation Science Standards: For States, by States (NGSS Lead States, 

2013)
• Developing Assessments for the Next Generation Science Standards (NRC, 

2014)
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http://www.ccsso.org/Resources/Publications/Science_Assessment_Item_Collaborative_Assessment_Framework.html
http://www.ccsso.org/Resources/Publications/Science_Assessment_Item_Collaborative_Item_Specifications_Guidelines.html
http://www.ccsso.org/Documents/Grade%205%20Item%20Prototype%2011-18%20FINAL.pdf
http://www.csai-online.org/sites/default/files/SAIC_HS_Item_Cluster_Prototype.pdf


Supporting Documentation: 
Assessment Framework

• Presents a starting point for the 
implementation of a large-scale 
assessment measuring the 
NGSS

• Not intended to provide a full 
assessment solution for states

• Focus is on large-scale 
summative assessment, with 
applications to other types of 
assessments
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Item Cluster Structure for Two PEs
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Hidden values in this model:
• PE Bundles
• Stimulus throughout
• Items not isolated from one another
• 3-D alignment across the cluster



Supporting Documentation: 
Assessment Framework

• The Assessment Framework presents an approach to 
item development that takes into consideration the 
following premises:
• Item clusters, not individual items, are the base unit for SAIC test 

development. 
• 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, SEP, and/or CCC) to 
qualify for inclusion in an item cluster.
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Design and Alignment Expectations

• Large-scale summative assessment application
• Assume computer delivery
• Remain delivery system-agnostic
• Focus on achievement of alignment expectations
• Range of item types is to be representative; not intended 

as an exhaustive set of item types
• Include some constructed-response items

• No presumption or use of AI or hand scoring
• Representation of functional items

• i.e., Functionality is described and represented in item cards
• Additional design decisions explained in prototype     

front matter
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Item Cluster Prototype
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http://www.csai-online.org/spotlight/science-assessment-item-collaborative



12

Student
Item Cluster Overview



13

Student
Item Overview—Student View
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Item Card—Before Student Interaction 
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Metadata Table



Interactive Prototype

• Intent is to use the prototype documentation in 
conjunction with the interactive prototype

• Documentation provides details about alignment and 
scoring

• Interactive prototype demonstrates the feasibility of 
implementation
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Interactive Prototype

17
http://www.csai-online.org/spotlight/science-assessment-item-collaborative



Interactive Prototype
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Value of the Outcome and the Process

• Needed a starting point
• But needed a strong starting point

• States needed a joint effort around a starting point
• Input, input, input
• Making vision a reality
• Needed a model to bridge from traditional stand-alone 

items to something more
• Needed prototypes that honored the innovativeness of 

the NGSS
• Needed to address the challenge of measuring 

3-dimensional science understanding
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Implementing the Assessment 
Framework

• WA OSPI has begun using the Assessment Framework 
as a starting point for developing WA’s NGSS-aligned 
assessments

• Bringing to scale many of the ideas of SAIC
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Current vs. NGSS Tests

Current NGSS
Scenario-based, few stand-alone 
items

Cluster-based, but will also 
include stand-alone items 

Paper/pencil format
• Available online in grades 5 and 8
• Paper only for high school

Online only, for all grades
• Delivered on same platform as 

math and ELA
• Many possible item types

Standards assessed
• 4/5 band at grade 5
• Middle school band at grade 8
• High school (Bio EOC)
• Inquiry, application, systems at all 

grades
• Life, physical, earth/space at 

grades 5 and 8
• Only life sciences at high school

Standards assessed
• 3/4/5 band at grade 5
• Middle school band at grade 8
• High school band at grades 

10/11
• Comprehensive at all grades
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Operational Scoring
by Vendor under 
OSPI supervision

Items available for 
Operational Testing

Content Review with 
Data of all items by 
Teachers, OSPI and 

Vendor

Pilot Scoring 
by Vendor under 
OSPI supervision

Pilot Range Finding
of constructed response 

items by OSPI and 
Teachers

Cluster Pilot Testing 
(embedded in the operational 

test or given as a separate test; 
not counted for points)

Clusters are 
reviewed for content 

by OSPI/Vendor

OSPI and Teachers develop 
Test and Item Specifications 

(in progress)

OSPI leads Teachers in 
Cluster Development 

Workshops

Content Review 
by OSPI and Teachers

& Bias/Sensitivity Review 
by Community

Operational Range Finding 
OSPI and Vendor

confirm pilot range finding 
sets

Science Assessment Development Cycle
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Cluster Development Workshops

• Item Cluster Writing
• Grades 5, 8, and High School 
• 5-day committees with 10-12 writers (6 pairs) per committee
• Cluster preparation

• Choosing Performance Expectations (PEs) 
• 1-3 PEs per cluster
• Bundled PEs should have at least one dimension in common
• Bundles could cross domains (PS, LS, ESS, ETS) 
• Bundles could cross grade levels for 3-5

• Initial drafts included the stimuli and items
• Training and materials

• Content Review
• Grades 5, 8, and High School
• 5-day committees with 5 educators per committee
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Lessons Learned from Development Work

• Understanding of NGSS Assessment
• Few (if any) of us (SEA, committee members, vendors) are experts yet! 

• Disciplinary Core Ideas
• Writers tend to stay at the comfort of content

• Science and Engineering Practices
• Some are more challenging to write to than others

• Asking Questions and Defining Problems
• Developing and Using Models
• Obtaining, Evaluating, and Communicating Information

• Crosscutting Concepts are often challenging to write items to 
• Bundling PEs

• Limiting to PEs that cross in one dimension probably not always essential
• Some PEs don’t lend themselves to bundling, e.g., MS-ESS1-1, HS-ESS1-2
• ETS PEs must be bundled with an LS, ESS, or PS PE
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Lessons Learned from Development Work

• Phenomena
• Coming up with appropriate phenomena for large-scale assessment

• Observable events that students can use the three dimensions to explain or make sense of (NGSS website)

• Understanding of phenomena vs. item cluster context 

• Evidence statements
• A starting place for thinking about assessment items, but cannot replace item 

specifications
• Amount of redundancy from level to level in some evidence statements 
• Often difficult to “hit” each level of an evidence statement for a PE with the 

items in a cluster
• Clusters typically only have 3-5 items due to redundancy in the evidence 

statements and clueing that tends to occur with more items

• Alignment
• Determining alignment to multi-dimensions is a challenging conversation

• New and very different standards, new item types, and accessibility challenges
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Technical Challenges/Questions/To Do’s

• Claims: Overall and for any reporting categories and at what levels
• Test Blueprint: Content coverage, evaluating assessibility, matrix 

sampling
• Item Inter-relatedness vs. Item Independence: Balancing 3-D 

expectations of inter-relatedness with item independence
• Accessibility: New challenges with TEI items that are graphic-

dependent, especially in the modeling SEP
• Test Delivery Systems: Ability to deliver items in a way that content 

envisions, including blocking of items
• Psychometric Unknowns: Equating, item independence, limited score 

points, SEP/DCI/CCC independence 

• “Complete” Assessment System: Non-tested grades, supports and 
classroom-embedded assessments, etc. 
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What Lies Ahead?

• Challenges
• Opportunities
• Questions
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Access to Resources

• CCSSO website: 
http://www.ccsso.org/Resources/Resources_Listing.html

• CSAI website: 
http://www.csaionline.org/spotlight/science-assessment-
item-collaborative
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This document is produced by the The Center on Standards and Assessment Implementation (CSAI). CSAI, a collaboration between WestEd and CRESST, provides state 
education agencies (SEAs) and Regional Comprehensive Centers (RCCs) with research support, technical assistance, tools, and other resources to help inform decisions about 
standards, assessment, and accountability. Visit www.csai-online.org for more information.

This document was produced under prime award #S283B050022A between the U.S. Department of Education and WestEd. The findings and opinions expressed 
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