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SUMMARY OF THE ISSUE(S)

This item reflects the collaboration of the Assessment Development and Administration Division, the Curriculum Frameworks and Instructional Resources Division, and the Professional Learning Support Division of the California Department of Education (CDE) in the ongoing work of implementing the State Implementation Plan for the California Next Generation Science Standards for Public Schools, Kindergarten Through Grade Twelve (http://www.cde.ca.gov/pd/ca/sc/documents/scienceimplementationplan102714.pdf). 

In accordance with California Education Code (EC) Section 60640(b)(2)(B), the CDE has begun consultation with external stakeholders related to the development of the California Next Generation Science Standards (CA NGSS) summative assessments, including discussion of the grades for which the summative assessments are recommended to be administered. 
RECOMMENDATION

The CDE recommends that the State Board of Education (SBE) approve the grades for which the CA NGSS summative assessments will be administered and recommends that the SBE approve the development of three online CA NGSS summative assessments to meet the requirements of the Every Student Succeeds Act and EC Section 60640(b)(2)(B) consistent with the proposed test design in Attachment 1: 

· Grade five assessment, consisting of grade five performance expectations and matrix sampling of performance expectations from kindergarten through grade four;
· Grade eight assessment, consisting of middle school (grades six through eight) performance expectations;
· Grade ten, eleven, or twelve assessment, consisting of high school performance expectations.
BRIEF HISTORY OF KEY ISSUES

Educational Testing Service (ETS) is the current contractor for the California Assessment of Student Performance and Progress (CAASPP) System and responsible for developing the CA NGSS summative assessments. The attachment, Proposed Design Plan for California’s Next Generation Science Standards Summative Assessments, represents the proposed design plan the CDE is currently considering. The CDE has shared this test design plan with representatives of the California Science Teachers Association, Stanford University NGSS Assessment Program, National Research Council’s Framework for K–12 Science Education, and other advocacy groups. The CDE is pleased with the positive feedback to the plan that has been received. The proposed design plan is provided as context for the recommended motion on the specific grades to administer the summative assessments and is considered a working draft that may be refined based on additional consultation with stakeholders and measurement experts, as well as the results of the 2017 pilot test. The CDE will provide the SBE with periodic updates on the test development, as well as updates on the refinements of the proposed design plan, prior to it coming to the SBE for action in the summer of 2017.
The proposed timeline for the development of the CA NGSS assessments is:

	2016
	March
	SBE action on the grades for which the CA NGSS summative assessments will be administered

	2017
	Spring
	Administration of the pilot tests

	
	Summer
	SBE action on the blueprints

	2018
	Spring
	Field test

	2019
	Spring
	Operational test (current scope of work excludes administration or reporting)

	
	Fall
	SBE action on the performance-level threshold scores


SUMMARY OF PREVIOUS STATE BOARD OF EDUCATION DISCUSSION AND ACTION

In September and November 2015 and January 2016, the CDE provided the SBE with updates on the CA NGSS assessments.

(http://www.cde.ca.gov/be/ag/ag/yr15/documents/sep15item01.doc)

(http://www.cde.ca.gov/be/ag/ag/yr15/documents/nov15item03.doc)

(http://www.cde.ca.gov/be/ag/ag/yr16/documents/jan16item03.doc)

In May, June, and July 2015, the CDE provided the SBE with updates on the CA NGSS assessments.

(http://www.cde.ca.gov/be/ag/ag/yr15/documents/may15item02.doc)

(http://www.cde.ca.gov/be/pn/im/documents/memo-dsib-adad-jun15item03.doc) 

(http://www.cde.ca.gov/be/ag/ag/yr15/documents/jul15item03.doc)

In May 2015, the SBE designated ETS as the CAASPP contractor for the 2015–16, 2016–17, and 2017–18 test administrations, including the development, pilot testing, and field testing of three new CA NGSS science assessments (including the CA NGSS alternate assessment for students with significant cognitive disabilities) in the grades and content areas to be approved by the SBE. 
In November 2014, the SBE was provided with updates regarding science stakeholder meetings that were conducted in July 2014. (http://www.cde.ca.gov/be/ag/ag/yr14/documents/nov14item02.doc)
In May and September 2014, the CDE provided the SBE with updates regarding the NGSS Systems Implementation Plan for California (The Plan). Updates included the format, elements, and development process covered by The Plan. (http://www.cde.ca.gov/be/ag/ag/yr14/documents/may14item05.doc)
In September 2013, the SBE adopted the Next Generation Science Standards for California Public Schools, Kindergarten Through Grade Twelve, as required by EC Section 60605.85. (http://www.cde.ca.gov/be/ag/ag/yr13/documents/sep13item10.doc)  

In January 2013, the State Superintendent of Public Instruction (SSPI) provided the SBE with comprehensive recommendations for transitioning California to a future assessment system as required by EC Section 60604.5. (http://www.cde.ca.gov/be/ag/ag/yr13/documents/jan13item08.doc) The SSPI’s recommendations report can be found on the CDE Statewide Pupil Assessment System Web page at http://www.cde.ca.gov/ta/tg/sa/ab250.asp. 

FISCAL ANALYSIS (AS APPROPRIATE)
The 2015 Budget Act provided $94 million in funding for the various CAASPP contract activities in 2015–16, including the CAASPP ETS contract. The Governor’s proposed Budget Act for 2016–17 includes approximately $93 million for CAASPP contract activities in 2016–17. Funding for 2017–18 and beyond will be contingent upon an annual appropriation being made available from the Legislature in future fiscal years.

The approved scope of work for the CAASPP ETS contract stipulates that ETS will develop CA NGSS science assessments, inclusive of the CA NGSS alternate science assessments, upon SBE approval of a test design plan. The approved budget for the ETS contract is $239,998,122. Of that amount, a total of $10,074,061 is budgeted for the development ($2,422,809), pilot testing ($1,381,009), and field testing ($6,270,243) for the new CA NGSS science assessments and CA NGSS alternate science assessments.
ATTACHMENT(S)

Attachment 1:  Proposed Design Plan for California’s Next Generation Science Standards Summative Assessments (19 Pages) 
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Section 1 Introduction

A world-class science education system is a top priority for California and its stakeholders. It is critical to the preparation that students need to face the challenges of college coursework and the workplace, and it is vital to the health of California’s economy. 

California has been recognized nationally for its leadership in embracing the challenging Next Generation Science Standards (NGSS). Educational Testing Service (ETS) recognizes that a new and innovative approach to assessment is essential to measure the rigorous NGSS and support the changes in science curriculum and instruction that these standards demand. Although other factors such as quality curriculum and instructional materials, professional development support for educators, and equal access to high-quality science teachers across the system are critical to leveraging improvements in science education, a high-quality summative assessment program is integral to the success of California’s larger science education reform goals as outlined in the state’s Next Generation Science Standards Systems Implementation Plan (Pellegrino et al., 2014). 

The purpose of this report is to present a proposed assessment design for the California Next Generation Science Standards (CA NGSS) general summative assessments, one of the three new assessment programs being developed by ETS under the California Assessment of Student Performance and Progress (CAASPP) contract awarded in March 2015. This work has been completed in accordance with the terms of the contract and purpose of the assessment as defined by California Education Code section 60602.5.

Section 2 Assessment Design: First Step in Launching Development of New CA NGSS System

Once approved, the proposed design for the CA NGSS summative assessments will be used to guide the development of CA NGSS-aligned items to be piloted in spring 2017. Based on the results of the spring 2017 pilot, the California Department of Education (CDE) and the State Board of Education (SBE) will determine whether to proceed with the next phase of the implementation schedule or extend the process of development by, for example, administering a second round of pilot testing in spring 2018. If the CDE and SBE recommend to proceed with the original implementation timeline, the SBE will be presented with assessment blueprints for approval in 2017.

According to the contract awarded to ETS, the timeline for the development of the new CA NGSS summative assessments is as follows:

· Pilot test/item tryout: spring 2017

· Field test (census): spring 2018

· Operational: spring 2019

2A. Feedback from California Educators and other Stakeholders to Guide Assessment Design

ETS’s proposed design was developed based on extensive feedback from California educators and other stakeholders and created with the guidance of CDE leadership and ETS’s Assessment Design Team.

In addition to collecting the advice provided by stakeholders in the Next Generation Science Standards Systems Implementation Plan for California, the CDE and ETS consulted with a large and diverse group of experts to gather feedback on priorities for the state’s new CA NGSS assessments. This group included: 

1. hundreds of California science teachers, including representatives of the California Science Teachers Association; 

2. higher education officials, including representatives of Stanford’s NGSS Assessment Program (SNAP); 

3. science, technology, engineering, and mathematics (STEM) reform experts, including representatives from the National Academy of Science’s National Research Council Framework for K–12 Science Education; 

4. leaders from California’s high-tech industry, and other national science education reform leaders; and 

5. representatives of various advocacy organizations (CDE, 2014b). 

During these events, stakeholders overwhelmingly expressed a strong desire that the CA NGSS summative assessments:

· focus on providing information to support the improvement of teaching and learning; and

· promote the dramatic shift in science curriculum and instruction called for by CA NGSS across all grades, not just at the grades where California elects to administer a CA NGSS summative assessment.

As described in the next section, the proposed design for the CA NGSS summative assessments directly addresses these stakeholder priorities. The design will support the development of summative assessments that will be aligned to the CA NGSS and yield valid and reliable scores.

2B. Assessment Design

The proposed assessment design was developed by ETS based on feedback provided by California educators and other stakeholders and the expertise of the ETS Assessment Design Team. The Assessment Design Team is made up of some of the country’s leading experts on NGSS, assessment design, innovative item types, psychometrics, accessibility, and computer-based assessment delivery. Among the members of the team are Dr. James Pellegrino and Dr. Kathleen Scalise, who have played prominent roles in kindergarten through grade twelve (K–12) science education reform in the United States.

Dr. Pellegrino served as a member of the committee that developed the National Research Council’s Framework for K–12 Science Education, and served as lead author of the National Academy of Sciences’ publication Developing assessments for the Next Generation Science Standards. Both Dr. Pellegrino and Dr. Scalise served on the National Academy of Sciences’ National Research Council’s Committee on Developing Assessments of Science Proficiency in K–12; Dr. Pellegrino was the co-chair of this committee. Biographical summaries for each of ETS’s Assessment Design Team members are provided in Appendix A.

The proposed design calls for two-stage adaptive assessments that measure the full range and depth of the CA NGSS content standards, known as “performance expectations” (PEs), by leveraging the state’s very large student population. Each of the CA NGSS PEs integrates two or more dimensions of the Framework: disciplinary core ideas (DCIs); science and engineering practices (SEPs); and crosscutting concepts (CCCs). The design, known as “partial matrix sampling,” will provide the robust and broadly-based group-level feedback needed to support teaching and promote curriculum improvement, and while at the same time, ensuring that each student is measured fairly and comparably. Furthermore, it does so while keeping the testing time required of each student within reasonable limits.

The design requires that all students in the tested grades participate in three segments of the test, each of which serves a specific purpose to further the goals outlined below:

· Segment A (fixed/equivalent content, variable by difficulty) is a two-stage adaptive session that presents items that are substantively equivalent in content but which may differ in difficulty so as to most appropriately match each student’s level of performance. The session includes machine-scorable short answer and selected response items that cover a very broad range of the CA NGSS PEs. Performance on this segment guides the selection of the CA NGSS DCIs that will serve as the basis for the items administered in Segment B. This segment contributes substantially to the measurement precision of student scores.

· Segment B (moderately variable content) includes item sets which require students to solve a series of complex problems set in discipline-specific contexts which deeply measure a student’s command of selected CA NGSS PEs. The content presented in this segment is adapted to the student’s performance in Segment A. Where a student demonstrates very weak performance in a particular CA NGSS DCI in Segment A, the student will not be presented with items based on the same CA NGSS DCI(s) since to do so would yield little or no additional measure of student performance. In this way, Segment A’s adaptive function is as a “screener” rather than as a “router.” Where a student performs relatively equally in all CA NGSS DCIs in Segment A, the assignment of items presented in Segment B will be random. Performance on this segment contributes to the student score.

· Segment C (highly variable content) presents students with a range of items that, collectively, broadly, and deeply measure the full universe of CA NGSS PEs associated with the tested grade-span. Because all CA NGSS PEs will be collectively assessed at the group level, California science educators will be responsible for ensuring that all students are instructed in the full range of the standards. This mitigates against teachers/schools electing to focus instruction only on particular portions of the CA NGSS. Performance on this segment contributes only to group-level scores. 

It is important to note some important differences between the adaptivity envisioned for Segment A and the Computer Adaptive Testing (CAT) model implemented in, for example, the Smarter Balanced assessments. First, a two-stage Multi-Adaptive Test (MST) requires far less item development than does a CAT. While a CAT might require the equivalent of 10 or more conventional forms worth of items, a two-stage MST can make do with the equivalent of only two or three forms. Second, a two-stage MST affords much greater control over test content. A CAT is entirely dependent on the computerized item selection algorithm to draw content-conforming test forms for each student and allows no opportunity for each form to be reviewed prior to administration. 

In contrast, each test that an MST delivers can be carefully assembled and reviewed by test development experts prior to administration.

Item Types 

The proposed design for the CA NGSS summative assessments assumes the use of item types/features that are supported by IMS Global’s Question and Test Interoperability (QTI) standard. These include item types ranging from traditional multiple-choice and constructed response to new, technology-enhanced types. 
Examples of these technology-enhanced types include standard interactions such as hot spots, inline choice, and match, as well as more complex and challenging custom interaction item types, for example, items types that require students to create and manipulate graphical representations of data. A complete list of item types that will be eligible for use in development is provided in Appendix B.

These item types will be used (individually and/or in combinations) to measure targeted CA NGSS content. In some cases, the presentation of the content will involve the use of dynamic stimuli and other types of new media, (e.g., animations of scientific phenomena, real-life engineering challenges, simulated experiments run multiple times by a student to generate data for analysis) to provide rich opportunities for students to demonstrate their scientific knowledge and skills. 

Every item will assess a CA NGSS DCI and at least one of the other two CA NGSS dimensions: one SEP or one crosscutting concept (CCC). Wherever possible, all three dimensions will be assessed within a single item; however, leading NGSS experts agree that this will not always be practical.

ETS will employ evidence-centered design (ECD) principles and practices to develop items for CA NGSS summative assessments. Developed at ETS in 1999, ECD is a framework for designing, producing, and delivering educational assessments so that evidence collected about student performance during testing provides evidence to support claims about what students actually know and can do. ECD is an important tool used to support test validity and inferences made about student scores. (Mislevy, Almond, & Lukas 2003)

The assessment development process at ETS will begin with the development of ECD-based task generation models. Each task generation model will specify the CA NGSS PE to be measured and the associated “claims” about student performance for which evidence will be gathered by items. The use of task generation models for item development will help determine which item types are best suited to elicit the evidence claims for the target CA NGSS PE.
ETS is committed to developing items of the highest technical quality that effectively and efficiently measure the targeted CA NGSS construct(s), deeply engage students, and support improvements in science teaching and learning across California. The purpose of the 2017 pilot will be to gauge each item’s overall psychometric performance. 

An item specifications document for the spring 2017 pilot will be delivered to the CDE in spring 2016. It will include: a full description of item types, associated score point ranges and item functionalities; item development volumes and form numbers; content specifications, including a plan for building the validity chain of evidence in accordance with ECD principles; guidelines for item stimuli; requirements for content accuracy validation; universal design principles; bias and sensitivity guidelines; and an item style guide.

Assessment of CA NGSS Content/Performance Expectations by Grade

The assessment program will be designed initially to measure, over a three-year cycle, all CA NGSS PEs from K–12. However, the process of developing items will inform the extent to which all CA NGSS PEs can be validly and reliably assessed. 

Based on the delineation of CA NGSS PEs across K–12
, ETS recommends testing at grade five and grade eight because they are the culminating grades for the elementary and middle school levels, respectively. At the high school level, given the variability in how course material is delivered and sequenced, and given other high school testing requirements, ETS recommends allowing students/schools the option to choose between testing at grades ten, eleven, or twelve.

Plan for Sampling CA NGSS Content

ETS recommends that the PEs to be measured on each assessment follow the organization of the NGSS PEs by grade/grade span. This means that for grades eight and ten/eleven/twelve, all three segments of the assessment will measure the full range of the NGSS PEs for the associated grade span. It also means that for grade five, Segments A and B will be solely based on grade five–specific standards, while Segment C will measure the full range of PEs for kindergarten through grade five, cumulatively.

ETS will submit a detailed plan for the 2017 pilot administration that will describe the purpose of the pilot and criteria for evaluating pilot results; the development and construction of pilot test forms; and other critical activities associated with the pilot administration.

Among the critical activities to be described is the plan for sampling content coverage of the CA NGSS PEs within year by grade and across years, as well as for sampling CA NGSS PEs within each of the three segments of the assessments.

The development of the sampling plan will be fundamentally guided by the collection of evidence claims associated with the CA NGSS PEs. In the development of the sampling plan, ETS will also consult, at the CDE’s direction, the State Superintendent’s Blueprint for Environmental Literacy, and Blueprint for Science, Technology, Engineering and Mathematics (STEM) in California Public Education. 
As part of the process for developing the sampling plan, ETS will determine whether there are any state-specific content boundaries or targets that may affect the weighting and/or prioritization of the coverage and distribution of specific CA NGSS PEs. Also, we will evaluate each of the CA NGSS PEs to determine whether student performance associated with its constructs can be effectively measured by a summative assessment.

ETS will refine its proposed sampling plan based on the feedback of CDE staff and other critical stakeholders identified by the CDE. Following approval of the sampling plan, ETS will submit a final test blueprint for CDE and SBE approval.

Plan for Score Reporting

In addition to the establishment of the assessment design, critical first steps in the process of developing a plan for score reporting will be to determine which evidence claims associated with the CA NGSS PEs are desired for reporting purposes, and target all CA NGSS PEs associated with these evidence claims for development to ensure they will all be supported by the eventual item pool.

Based on the approved test design and the universe of evidence claims available to support score reporting, ETS will propose for the CDE’s consideration, the following:     

· options for individual and group-level score reporting;

· a plan for development of achievement level descriptors;

· options for reporting scales and subscales;

· considerations for extended/domain-level reporting and/or annotated reporting; and

· measurement-related limitations for appropriate use of scores, including details about measurement precision (especially for small schools and groups).

ETS will refine its proposed plan for score reporting based on the feedback of CDE staff, and based on the feedback of other critical stakeholders identified by the CDE.

Other Features and Design Assumptions

Information about additional features and assumptions associated with ETS’ proposed design are outlined below.

Intended Uses of Results from CA NGSS Assessments

The purposes of the CA NGSS summative assessments are to:

· measure and report student-, school-, district- and state-level performance relative to CA NGSS performance expectations;

· model and support delivery of high-quality science curriculum and instruction to all students in kindergarten through high school; and

· provide evidence of California’s compliance with state and federal statutory and regulatory requirements.

While ETS expects that individual student results will be used for state accountability purposes, no individual high-stakes accountability uses (e.g., grade retention, high school graduation certification, teacher evaluation/accountability) will be mandated by the state.

Assessment System to Meet Highest Technical Standards and Fullfill State and Federal Mandates

All facets of the assessment system for CA NGSS will be designed to meet the highest technical standards, including those established by the American Educational Research Association (AERA), the American Psychological Association (APA); and the National Council on Measurement in Education (NCME). Additionally, the CA NGSS assessment system will be designed to fulfill all state- and federal-level mandates, including those required by the Every Student Succeeds Act of 2015, which reauthorizes the Elementary and Secondary Education Act of 1965.

Annual Spring Testing

Once operational, the CA NGSS summative assessments will be administered annually each spring. The precise timing and window allowed for local test administration will be determined by the CDE. 

Testing Time

The administration of the CA NGSS summative assessments will be untimed. However, it is expected that total testing time required for most students will not exceed two hours. 

The complete test administration, including time for instructions and computer tutorial, will be designed to take place within two and one-half hours. 

Computer-Based Assessment Delivery

The spring 2017 pilot and 2018 field tests will be administered via computer.

Mix of Machine and Human Response Scoring 

Scoring criteria for all items—whether designed to be machine scored and human scored—will be established at the time each item is developed. A small-scale pilot testing of artificial intelligence (AI) scoring engines is planned for the 2017 pilot and 2018 field test to support expanded operational use of AI engines on a timeline to be determined by the CDE.

Local Technological Infrastructure Requirements Rule

ETS proposes to leverage the investments that California has made in technology to support instruction and assessment delivery. Local technological infrastructure requirements (hardware, software, and Internet connectivity) for CA NGSS summative assessments will not exceed requirements for the administration of Smarter Balanced assessments.

Accessibility Features

All accessibility features outlined in ETS’s contracted scope of work will be available beginning with the spring 2018 field test. See Appendix C for details.

Support for Professional Development

ETS is committed to supporting the CDE in leveraging both the CA NGSS summative assessments’ development and implementation processes to foster educator awareness and engagement related to the CA NGSS.
2C. Design Summary

An overview of the proposed design for the CA NGSS summative assessments is presented in Table 1.

Table 1. Summary of Proposed Design for CA NGSS Summative Assessments

	Specification
	Assessment Segments to Be Administered to All Students at Tested Grades

	
	Segment A
	Segment B
	Segment C

	Reporting Level
	Contributes to student and group-level scores.
	Contributes to student and group-level scores.
	Contributes only to group-level scores.

	Scope and Depth of Measurement
	Wide breadth—Measures a broad sample of CA NGSS PEs.
	Deep Measurement of targeted sample of 1–2 item sets (multiple CA NGSS SEPs per item set and one or more CA NGSS DCIs each, as specified by task models).
	Broad and deep—Full range of measurement of CA NGSS PEs for each grade span.

	Parallel Forms to All Students across Grade
	Yes—All students will be tested on the same content standards, although by items that may differ adaptively in level of difficulty. 
	No—The item sets administered will be based on CA NGSS DCIs that provide a student with the best opportunity to demonstrate his/her level of performance.
	No—The items administered will vary widely across students in order to measure the full science domain both broadly and deeply at the group level.

	Type and Number of Items
	Selected-response items (all machine scorable). Items are primarily independent, but may occasionally be organized into sets of 2–3 items each.

Number: 25–35 items
	Item sets which require students to solve a series of complex problems set in discipline-specific contexts. 

Number: 1–2 item sets
	Will emulate either Segment A or B, presenting students with either 25–35 largely-independent items or 1–2 item sets. Items will collectively span the full range of CA NGSS PEs. 

Number: 25–35 items or 1–2 item sets (similar to those proposed for Segment B)

	CA NGSS PEs Measured by Grade/Grade Span
	Gr. 5: Grade 5–specific PEs

Gr. 8: Grade-span PEs

Gr. 10/11/12: Grade-span PEs
	Gr. 5: Grade 5–specific PEs

Gr. 8: Grade-span PEs

Gr. 10/11/12: Grade-span PEs
	Gr. 5: Grade-span PEs

Gr. 8: Grade-span PEs

Gr. 10/11/12: Grade-span PEs


Appendix A: Biographical Summaries, ETS Assessment Design Team Members

David Baum joined ETS in 1996 as an Assessment Specialist, where he focused on coordinating design and development projects for new and existing assessments. His projects there included redesigning AP world language and culture exams in Chinese, French, German, Italian, Japanese, and Spanish. Currently, David works as Strategic Director of Systems & Capabilities for the Assessment Development division at ETS. In this work, David utilizes his more than seven years of educational experience, which included such subjects as English as a Foreign Language, English as a Second Language, and Spanish. David earned his M.Ed. from Rutgers University, as well as his B.A. in American Studies from Northwestern University in Evanston, Illinois. Additionally, he has completed over 12 credit hours from various universities regarding sociolinguistics; foreign language teaching methods; and teaching of literary analysis, expository writing, and study skills.

James Capps, Assessment Director, is responsible for the supervision of ETS science staff, as well as for the development of science assessments, for the CAASPP. His experience in assessment and content development will establish comprehensive and reliable subject material. James has worked in science assessment development at ETS for nine years in roles of increasing responsibility, including as an Assessment Specialist, Assessment Development Supervisor, and as a Senior Assessment Process Specialist. Currently, James works as the Science Assessment Director, where he is responsible for organizing, implementing, and distributing content assignments for contracts; managing the content area within projects while enforcing proper processes; and serving as the point of contact regarding product quality and personnel issues. Before joining ETS, James was a high school Biology Team Lead and Science Educator, as well as a high school Assistant Science Department Coordinator and Science Educator. He earned his M.B.A. from Texas A&M; his M.Ed. in Secondary Education, with an emphasis in Science, from Northern Arizona University; his B.A. in Biology from the University of Colorado, Colorado Springs; and his A.A. in Foreign Language: Russian. He is currently enrolled in, and has completed 39 hours for, his doctorate of Philosophy—with an emphasis in Psychology – Learning, Cognition, and Technology—at Grand Canyon University.

Dr. Katherine Castellano, Psychometrician, Katherine has been involved in the Science Stakeholders’ meetings for the California Assessment of Student Performance and Progress (CAASPP) as well as the CAASPP Primary Language Stakeholders’ meetings. Katherine is within the Research and Development division at ETS and works out of the San Francisco, California office. In addition, Katherine is one of the psychometricians on the California English Language Development Test (CELDT). Along with her involvement with the CAASPP Science stakeholders’ meetings, Katherine works on several innovative science assessment programs, including the Technology and Engineering Literacy assessment for the National Assessment of Educational Progress (NAEP), the GlassLab game-based assessments, and on developing virtual science labs for NAEP Science assessments. In addition, she works with esteemed statisticians Dan McCaffrey and J.R. Lockwood on research related to 

student growth and educator effectiveness measures. Katherine also teaches Hierarchical Linear Models for the Stanford Graduate School of Education. Previously, Katherine was an IES Postdoctoral fellow at the University of California, Berkeley (2012–2013) and an Assistant Lecturer in the Statistics Department at St. Louis University (Fall 2011). She has also consulted for the Council of Chief State School Officers (CCSSO) on A Practitioner’s Guide to Growth Models (2013) and the National Opinion Research Center on the Final Report on the Evaluation of the Growth Model Pilot Project (2011). Katherine earned her Ph.D. in Educational Measurement and Statistics and her M.S. degree in Statistics in 2008, both from the University of Iowa.

Peter Chan, General Manager, Application Development, brings more than 15 years of leadership experience in designing software products and in managing large-scale information technology development projects. Notably, he is responsible for all new application development and software testing for ETS. Prior to this role, he served as director of information technology development, where he led a group specializing in school improvement technology products for the K–12 market. He has worked on contracts for Cincinnati Public Schools, Ohio; Clark County School District, Nevada; and Hacienda La Puente, California. He previously worked in leadership roles as director of technology with the Boeing Company (Continental DataGraphics); deputy chief information officer with the Los Angeles Superior Court; vice president of product development and engineering with Healthelink.com, Inc.; and senior development manager of the Publishing Applications Development Team with the Xerox Corporation. He earned his M.S. in Computer Engineering and his B.S. in Computer Science, both from the University of Southern California.

Dr. Tim Davey, Research Supervisor, contributes psychometrics management expertise while providing psychometric oversight as needed. Tim joined ETS in 2000 and currently works as Senior Research Director at the Center for Psychometric Infrastructure, where he improves the software and procedures used to conduct item and test analyses. Tim focuses on computerized and adaptive tests, item response theory models, and automated test assembly. He previously served as Executive Director for Graduate and Professional Examinations. At American College Testing (ACT), where he worked for 12 years, he was responsible for directing the development of computerized and adaptive testing programs, leading project teams in conducting and presenting research in psychometrics and measurement, supervising computer programmers and support staff, and developing statistical and measurement procedures. Tim earned his Ph.D. in Psychology with a concentration in Measurement, his M.S. in Mathematical Statistics, and his B.S. in Psychology and Mathematics, all from the University of Illinois.

Dr. Janet Marie (Casperson) Koster van Groos, Research Supervisor, joined ETS in 2011 as an Assessment Specialist in Physics, where she worked on multiple high-stakes programs, such as the National Assessment for Educational Progress (NAEP) Science and on the Program for International Student Assessment (PISA) Scientific Literacy. During her time with ETS, Janet has moved forward into positions of increasing responsibility, in both research and assessment development. Currently, 

Janet works as Research Supervisor in ETS’s Research & Development division. Prior to joining ETS, Janet gained more than eight years of teaching experience at both the university and the K–12 level. Her research at the University of California in Berkeley focused on understanding how students reason across science contexts about which they have intuitive prior knowledge. She earned her Ph.D. in Studies in Science and Math Education from the University of California in Berkley, her M.A. in Astronomy from Indiana University in Bloomington, and her B.A. in Physics from Whitman College.

Dr. Cara Cahalan Laitusis, Director, Research, is the principal investigator and project director at Educational Testing Service (ETS) for three grants from the U.S. Department of Education, all of which focus on improving state assessments for students with visual impairments, blindness, learning disabilities, or mild-to-moderate cognitive impairments. Cara joined ETS in 1998, and her applied specializations are in curriculum-based assessment and the diagnosis and treatment of students with learning disabilities. She has been involved in research on the validity and fairness of assessments for all test takers. These projects have included field testing of new item types for students with disabilities on both the SAT® and GRE®, examining the validity of testing accommodations for students with disabilities on a variety of tests, investigating gender differences in mathematical problem solving, and examining the comparability of paper- and computer-based test formats between gender and ethnic groups. Cara has authored numerous research articles and co-edited the book Large Scale Assessment and Accommodations: What Works? That book was published by the Council for Exceptional Children in 2007. She earned both her Ph.D. in Urban School Psychology and a M.S. in Educational Psychology from Fordham University, and her B.S. in Psychology and African Studies from Trinity College in Hartford, Connecticut.

Cassandra (Cassie) Malcom, Product Manager—Lead, manages all aspects of the CA NGSS program. She will bring her more than 13 years of experience in science instruction and assessment development to the CAASPP program. Cassie has been a Science Assessment Specialist III who has worked for ETS for the past seven years, including four years as Science Content Lead for the Washington Comprehensive Assessment Program (WCAP) developing online science assessments. She provides content review support to establish the quality and consistency of program requirements. Cassie also provides input into the development of a new program of assessments for a specialized population of students. She facilitates assessment review panels for blueprint development, item specifications development, item writer training, item review, data review, forms review, performance-level descriptors development, and standard setting for each grade level of assessment development. She has worked on multiple state programs, including California’s STAR program. Prior to her work with ETS, Cassie served as the Science Department Chair at Robert G. Cole High School—and this, coupled with her more than seven years of experience in science instruction, has given her a unique and learned perspective on assessment development. Cassie earned her M.S. in Biology, as well as her B.S. in Marine Biology with a Minor in Chemistry, from Southwest Texas State University. She has successfully passed the 

Life Science and Pedagogy TExES exams, and held certification to teach Texas Life Sciences for Grades 8–12.

Dr. James Pellegrino, Consultant, has more than 40 years of educational experience in multiple subjects, including: human cognition and knowledge acquisition, mathematics and science learning and assessment, and cognitive development. Currently, James is a Liberal Arts and Sciences Distinguished Professor at the University of Illinois at Chicago; and he also serves as Co-Director of the Learning Sciences Research Institute. His research and development interests focus on children's and adult's thinking and learning and the implications of cognitive research and theory for assessment and instructional practice. James earned his Ph.D. and his M.A. in Experimental and Quantitative Psychology—both from the University of Colorado—as well as his B.A. in Psychology from Colgate University.

Dr. Kathleen Scalise, Consultant, currently serves as ETS’s Director for the National Assessment of Educational Progress (NAEP) in Science, and a senior advisor to ETS’s CA NGSS assessment design and development work. Kathleen’s research interests include the use of item response models in the areas of e-learning and instructional technology, and the dynamic delivery of differentiated content. Prior to joining ETS, she was a professor in the University of Oregon’s Department of Educational Methodology. Her peer-reviewed publications include articles in the British Journal of Mathematical and Statistical Psychology and the Journal on School Educational Technology. Kathleen earned her Ph.D. in Quantitative Measurement; her M.A. in Policy, Organization, Measurement and Evaluation, with an emphasis on Quantitative Measurement and Disciplinary Focus in Cognition and Development; and her B.A. in Biochemistry from the University of California at Berkeley.

Katherine (Kit) Viator, Executive Director, K–12 Multistate Assessment Programs, is the senior executive at ETS responsible for overseeing ETS’s design of California’s Next Generation Science Assessment (NGSS) assessments. Previously, she directed ETS’s work for the Partnership for Assessment of Readiness for College and Careers (PARCC), including ETS’ Item Development Contract and Assessment Administration subcontract. Prior to joining ETS in 2011, she served as a senior program officer for the College-Ready Education division at the Bill & Melinda Gates Foundation where she evaluated investment opportunities and developed grants in support of the foundation’s mission. She also worked for the Massachusetts Department of Elementary and Secondary Education (MDESE), serving over 10 years as the director of student assessment, and over three years as the state assessment coordinator. At MDESE, she held oversight responsibility for the Commonwealth’s K–12 academic testing programs, including the Massachusetts Comprehensive Assessment System (MCAS) program. She has also served as an educational consultant to various educational interests, including the Florida Department of Education, the State of Tennessee, and the National Center for Education Statistics, U.S. Department of Education. She has also conducted educational research at Boston College and the Harvard Graduate School of Education. She earned an Ed.M. in Administration, Planning, and Social Policy from the 

Harvard Graduate School of Education, and an A.B. in Humanities from the University of California at Berkeley.

Appendix B: List of Item Types Eligible for Use in Development

Note: The use of task generation models for item development will help determine which item types are best suited to elicit the evidence claims for the targeted CA NGSS PE.

	Question Test Interoperability (QTI) Feature
	Descriptive Explanation

	Choice
	Traditional single-select or multi-select multiple-choice items.

	Extended text
	Traditional essay or other constructed-response items where the student provide a text response.

	Hot spot
	Items that present a graphic (e.g., an anatomical diagram, a drawing of laboratory equipment) where a student selects a part of the diagram as the response.

	Match
	Items that present multiple pieces of evidence for a student to match to each of various alternate conclusions.

Items that present a grid with row and column headings (e.g., representing alternate experimental designs to address alternate hypotheses) where a student selects table cells as the response (e.g., to indicate which experimental design is appropriate to test each hypothesis).

	Text entry
	Items that require a constrained response from a student using the keyboard (e.g., the numerator and denominator in a fraction, a blank within a longer sentence).

	Inline choice
	Items that provide multiple choices for filling in one or more blanks within a sentence or paragraph.

	Upload
	Items where a student provides an audio response that is recorded.

	Associate
	Items where a student creates pairings among items on a list (e.g., student identifies chemical elements with common chemical properties).

	Hot text
	Items where a student selects text (e.g., within a paragraph) as the response.

	Custom
	Items where a student manipulates an object, such as a scale, a histogram, a clock, an arrangement of laboratory materials, etc.


Appendix C: Accessibility Supports Planned for New CA NGSS Operational Summative Assessments

	Support
	Required for CA NGSS?

	American Sign Language (videos)
	Yes

	Braille (refreshable or embosser)
	Yes

	Calculator
	Yes

	Color Contrast
	Yes

	Digital Notepad
	Yes

	Closed Captioning
	Yes

	English Glossary
	Yes

	Expandable Passages
	Yes

	Global Notes
	N/A

	Highlighter
	Yes

	Keyboard Navigation
	Yes

	Mark for Review
	Yes

	Masking
	Yes

	Print on Demand
	Yes

	Spell Check
	Yes

	Streamlining
	Yes

	Strikethrough
	Yes

	Text-to-speech
	Yes

	Translated Test Directions
	Yes

	Translations (Glossary)*
	Yes

	Translations (Stacked)**
	Yes

	Turn Off Any Universal Tool
	Yes

	Writing Tools (i.e., bold, italic, bullets, undo/redo)
	Yes

	Zoom (in/out)
	Yes


* Make glossary translations into Spanish, Arabic, Vietnamese, Cantonese, Mandarin, Filipino (Tagalog and Ilocano), Punjabi, Korean, Russian, and Ukrainian. The scope of work assumes that approximately 300–350 words may need to be translated for each of three grade-level tests developed for science, for an estimated total of 900–1,050 words.

** Make stacked (i.e., full-length) translations into Spanish only.
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� At the elementary school level, the CA NGSS PEs are grade specific (i.e., standards are specifically articulated for kindergarten through grade five). At the middle school level (grades six through eight) and high school level (grades nine through twelve), CA NGSS PEs are only articulated by grade span and are not grade specific.
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