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1. Background 
a. Provide a brief history of the organization and its governance 
structure. 
CTB/McGraw-Hill (CTB), a division of McGraw-Hill Education, has a reputation for innovation and 
excellence in assessment, and serves more than 18 million students in all 50 states and in 49 countries. 
CTB has been an assessment solutions specialist since 1926, when we became one of the first publishers 
to introduce objective, standardized achievement tests in schools. Today, we deliver summative, interim, 
formative, and English-language development proficiency assessments in paper-based and multiple 
computer-based formats with timely results. 

Dedicated to advancing the use of student performance data to inform instructional decision making, 
CTB's innovation continues today with technologies that include Web-based assessment and reporting, 
student response device software, and artificial intelligence for automated scoring of student essays. Our 
flexible infrastructure allows assessments to be incorporated into classrooms and makes the integration 
of multiple student measures practical. 

Our ability and our history show in our commitment to help states and educators focus on what 
students should know and can do. By aligning assessments with standards, we furnish accurate results 
that measure and support student growth. 

CTB works with educators at every step of the assessment and reporting cycle. We tailor these services 
with large and small programs to meet both goals and budgets in schools, districts, states, private 
businesses, and countries. CTB provides a range of solutions to support key education goals, among 
them: 

 assistance in the design and development of summative and formative assessment programs at every 
level—state, district, and school—that meet federal and state requirements 

 involving educators in item development, review and scoring, providing valuable professional 
development to help educators successfully use student data to effect change 

 diagnostic results that inform and guide instruction, including early diagnosis of reading and language 
difficulties 

 language assessments and assessments in other languages for students whose language is other than 
English 

 student reports designed to fill the information needs of administrators, teachers, and parents to 
evaluate student growth from year to year and throughout the year 

 

In recent years, CTB has worked on a number of programs for Partnership for Assessment of Readiness 
for College and Careers (PARCC), Smarter Balanced Assessment Consortium and National Center 
State Collaborative (NCSC) as well as being the lead vendor for several Consortia key initiatives. CTB is 
part of the ETS-led program for PARCC item development, and is the lead vendor for the Smarter 
Balanced Initial Achievement Level Descriptor Development (SBAC-12), Item/Task Writing/Review Pilot 
(SBAC-14), and Field Test Item/Task Writing and Pilot/Field Test Scoring (SBAC-16/17). CTB is the lead 
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vendor for the NCSC General Supervision Enhancement Grant (GSEG) Project's RFP # 2012-11-01: 
Development and Administration of the Summative Assessment. 

Since early 2010, CTB has directed our development efforts with the goal of producing and publishing 
materials with content fully aligned with the Common Core State Standards (CCSS). In preparation for 
developing CCSS-aligned test content, our content specialists conducted thorough analyses of the 
standards, appendices, and published clarification documents. They also attended webinars and sought 
the direction of authors of the CCSS for further explication. Internally, specialists and directors 
conducted multiple training sessions that focused on the CCSS for the professional development of all 
assessment editors. Further, alignment studies were conducted to determine the degree of alignment of 
CTB’s existing content and products to the CCSS, and we determined needs for revising existing 
products, expanding existing item pools, and developing new products aligned to the CCSS. 

Organizational Structure 
CTB, a limited liability company and wholly owned subsidiary of McGraw-Hill Education (MHE), is a 
leading publisher of standardized and standards-based achievement tests for pre-school, elementary, 
middle, high school, and adult education. CTB offers a broad range of assessments, software and 
services and works together with MHE to provide access and links to learning and professional 
development. Additional information is available at www.CTB.com. 

Around the world, MHE provides people with the information and insights they need to adapt and grow 
in changing times. A leading innovator in the development of teaching and learning solutions for the 21st 
century, MHE offers a comprehensive range of traditional and digital education content and tools. 
Empowering and preparing professionals and students of all ages to connect, learn and succeed in the 
global economy, MHE has offices in 33 countries and publishes in more than 65 languages. Additionally, 
95 percent of our K–12 and college texts published in the last three years, along with 6,000 professional 
titles, are available via digital delivery on e-readers, computers, and other electronic devices. 

Commitment of Executive Leadership 
CTB is organized to innovate and to meet your expectations. Quality, and commitment are not just 
goals at CTB; they are expectations for all of our employees. To meet our commitment to you, CTB is 
structured to provide excellence in operational performance and support of customer needs. Figure 1 
and the biographies that follow describe the organization and experience of our leadership team. 

 

Figure 1: CTB's Experienced Executive Leadership Team 
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Ellen Haley has been President of CTB since 2007. Ms. Haley’s strong understanding of the 
market, strategic skills, leadership, and sharp focus on results enhances CTB’s assessment contributions 
in the United States and globally. 

Chief Operating Officer Sandor Nagy’s expertise and skills align with our focus on operational 
efficiency, including a systems-oriented approach, technology management, engineering, and 
development expertise. As COO, Mr. Nagy is responsible for the delivery of all shelf and custom 
programs.  

Mark Limbach, Chief Financial Officer and Vice President of Finance, provides day-to-
day management and direction as well as executive leadership for CTB’s financial activities and staff. He 
is responsible for internal controls and guarding of the company assets; preparing and monitoring the 
business unit’s operating budget; developing detailed financial estimates; directing the closing process on 
a monthly, quarterly, and year-end basis; and preparing financial and business reports. 

David Seitter, Vice President of Sales and Marketing, is responsible for developing and 
implementing the overall strategy, budget, and plan for CTB Sales and Marketing and for the 
development of CTB’s strategies for growing existing core business and expanding new markets. Mr. 
Seitter works directly with our Sales and Marketing managers to develop plans at the regional, state, and 
district levels. As Vice-President for Online Sales, Mr. Seitter was responsible for spearheading the 
online sales of CTB’s award winning Acuity and Yearly ProgressPro products. 

Dr. Wim van der Linden, Chief Research Scientist, is an internationally-recognized expert in 
the field of psychometrics, with more than three decades of publications in the international literature. 
He has served on the editorial review boards of peer-reviewed journals, and is co-editor of three 
published books on test theory and applications. His vast knowledge in the art and science of 
educational assessment leads CTB's research agenda, and helps to shape the next generation of 
assessments. 

Dr. Seung Choi, Executive Director of Research, oversees the Psychometric Services 
Department composed of researchers of diverse expertise for developing nationally standardized 
assessments and providing psychometric solutions and services to state and local education agencies for 
the design, implementation, and reporting of large-scale student assessment programs. Dr. Choi has a 
proven ability to develop innovative and highly technical assessment solutions. Dr. Choi is the principal 
developer of the PROMIS CAT engine currently being used operationally in numerous clinical research 
studies across the nation. Dr. Choi is also the author of the Computer Adaptive Testing simulation 
programs, FIRESTAR and MAT, which are being used by a number of researchers around the globe. 

Bridget Fortner, Vice President of Product Management, is responsible for overall 
product development and program management for new online products. She manages the overall 
project timeline for all customer deliverables, including content delivery, technology, scanning, and 
training workshops.  

Sally Valenzuela, Vice President of Content Development, directs the staff responsible 
for the design and development of items and tests for all of CTB’s products including custom contracts 
for both summative and formative assessments as well as shelf products such as LAS Links, TASC, and 
Acuity. 
 

Program Management: PMI Certification 
Excellence in program management begins with collaborative relationships. We do our best work, when 
we are thought of as part of your staff. We can work side-by-side to design and provide a program that 
results in meaningful data to meet your federal and state reporting needs and to enhance student 
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We believe absolutely that excellence in 
program management begins with 
collaborative, consultative relationships. 

learning. CTB/McGraw-Hill’s Program Managers lead cross-functional teams to design and deliver the 
highest quality, most technically sound assessments and reporting solutions available.  

 

To ensure your program is well managed, we require Project Management Institute (PMI) certification. 
Our program teams: 

 Listen 
 Communicate 
 Collaborate, and 
 Deliver  
 

We ensure adherence to the best practices from the Operational Best Practices for Statewide Large-
Scale Assessment Programs developed by the Council of Chief State School Officers and the Association 
of Test Publishers. Using these principles provides the basis for delivering the products and services for 
each task successfully to each customer.  

At CTB, the program manager’s core mission is to 
anticipate and meet program goals. To ensure smooth 
operation of each program, program managers lead a 
team of experienced project managers representing 

each of our functional areas, and establish a schedule for 
weekly internal team meetings with the CTB functional 

departments. Communications between team members are constant, open, and results-oriented. We 
know that when a customer trusts us with their student data, it is essential that we treat each byte as if 
it were our own child’s. It is a huge responsibility, and not lost on us. 

Each program manager has ongoing contact with upper management so that we have an appropriate 
flow of communication up and down our organization. Should a program require additional support of a 
highly specialized nature, each program manager has access to the most experienced subject and 
process experts in the company, not just those assigned to the program. 

In essence, everyone at CTB works for the ADE. We feel strongly that open communication and 
integrity are keys to successful program execution. Figure 2 provides an overview of the operational 
relationships.  

Figure 2. Overview of Program Organizations at CTB 
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and optimal solutions that complement the existing program design.  
 Oversee both internal and any subcontractor processes to ensure the success of the program on all 

levels.  
 
Each team, under the leadership of a program manager, maintains a full program schedule and complete 
program documentation. A Master Program Schedule is created to ensure identification, organization, 
and sequencing of all project tasks, deliverables, and milestones. The project schedule takes the key 
elements of the project and translates them into a time-based plan. The complete schedule includes a 
work breakdown structure, all tasks and activities associated with the project, and the 
interdependencies of the tasks to be performed. The program schedule is created using CTB’s program 
management scheduling software and is continuously monitored, updated, and analyzed by an assigned 
Program Schedule Analyst (PSA). Working closely with the project managers, the schedule analyst helps 
to ensure that the detailed departmental schedules remain in alignment with the program schedule. If 
any impacts to the schedule are identified, the PSA immediately notifies the program manager and works 
with the team to bring the schedule back into alignment with the customer deliverable requirements.  

 

b. Identify the individuals from the organization that will be working 
with Arizona officials on all aspects of the assessments’ 
implementation. 
CTB offers flexible solutions and products for ADE’s needs. Depending on the plan as crafted in 
collaboration with ADE, our team will be composed of a combination of professionals and CTB 
leadership. The biographies for CTB personnel that follow provide an example of the experience and 
expertise that ADE can expect when working with CTB. 

 

Program Management 
 

Joseph Benacquista 

Executive Director, Global Programs and Business Operations 
CTB/McGraw-Hill employee since 2008 

Job Description: Mr. Benacquista directs the management of custom assessment programs worldwide, 
and the implementation of the company’s Quality Management System, Vendor Management Processes, 
Contracts Management processes, and Safety, Security, and Asset Management programs. 

Education and Qualifications: Mr. Benacquista received his bachelor’s degree in Applied Mathematics 
from Carnegie Mellon University, Pittsburgh, PA. He has over 25 years’ experience in manufacturing, 
engineering and quality. Training includes Lean 6 Sigma, and has been certified as a Quality Engineer. 

Successes and Innovations: Mr. Benacquista has broad program management experience in a number of 
industries and has developed numerous quality systems based on ISO-9000 standards. He has extensive 
experience with vendor quality systems and acquisition of high value materials and services.  He has also 
managed CTB’s China operations. 

Relevance of these to present work: Mr. Benacquista has created and implemented program 
management system and has a track record of successfully delivering large projects on time and on 
budget with a high level of customer satisfaction. He has a broad and deep background in vendor control 
to assure on time and on specification delivery of manufactured goods. 
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Contracts assigned: All active custom contracts pass through Mr. Benacquista’s Program Management, 
Contracts, and Quality Assurance teams. 
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Tammy Caudill Bullock 

Portfolio Manager 
CTB/McGraw-Hill employee since 2001 

Job Description: Ms. Bullock is a Portfolio Manager, who also has a long successful history as a Senior 
Program Manager.  She is at the forefront of implementing innovative changes in education and in CTB's 
Program Management Office as she serves as a resource manager to Sr. Program Managers and Project 
Managers; she is responsible for managing a portfolio of high profile, complex and comprehensive 
statewide assessment programs, as well as, custom shelf projects. Ms. Bullock works collaboratively with 
the State Department of Education for these contracts and leads CTB Program Management and Project 
Management teams to ensure successful performance to critical customer requirements. She oversees 
the PM teams who plan and manage the day to day delivery of programs, associated services, and 
project teams to ensure high quality on time delivery to the customer. Ms. Bullock works to establish 
and foster productive, long-term relationships at both the state and local level and lead groups of people 
in challenging and complex endeavor to help ensure the delivery of CTB solutions on time, and within 
budget.  Most recently she has lead Quality Management initiatives to facilitate efforts to develop 
Program Management standard operating procedures at CTB which are aligned to PMI methodologies 
and QMS. 

Education: Rank I Elementary Principalship and Supervision, University of Kentucky, Lexington, 
Kentucky, M.S., Education, Union College, Barbourville, Kentucky, B.A. Education, Lincoln Memorial 
University, Harrogate, Tennessee 

Successes and Innovations: Selected and served as a Kentucky Highly Skilled Educator; PMI certified. 

Tammy's past experiences and successes as a Highly Skilled Educator assigned to lead school 
improvement initiatives to turn around low performing schools in an effort to increase students’ 
performance by assisting with curriculum alignment to standards, assessment, teacher professional 
development and addressing student performance issues, as well as, her experience as a School 
Administrator,  Teacher,  Director of Educational Services, Professional Development Consultant, and 
district office employee helps to provide a well-rounded experience and expertise in the field of 
education.  This allows Ms. Bullock to better support our customers and all efforts to successfully design 
and implement effective solutions and assessment programs at all levels while taking into consideration 
perspectives and needs from all key stakeholders. 

Past work: Past work experience includes service as: a Kentucky Distinguished Educator/Highly Skilled 
Educator, School Administrator, Teacher, and Director of Educational Services, Professional 
Development Consultant, Senior Career Advisor/Career Consultant, and District Drug Education 
Coordinator. 

 

Technology and Online Assessment 
 

Devin Loftis 

Executive Director, Software Engineering 
CTB/McGraw-Hill employee since 2005 

Job Description: Mr. Loftis manages the technology roadmap, architecture, technical requirements and 
development activities for CTB’s technology platforms. At CTB, Mr. Loftis’ team of analysts and 
engineers partner with Research and Content Development to provide the technology platforms which 
support CTB's products and meet customers' needs. 
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Qualifications and Education: Mr. Loftis has 19 years’ experience leading/managing IT software 
development teams. He holds a B.S. in Computer Science and Mathematics from Vanderbilt University 
and an M.B.A with a specialty in Finance from the University of Memphis. 

Successes and Innovations: Received various CTB Team awards and other McGraw-Hill recognitions. 
Member of IMS Global’s ATI APMG. 

Contracts assigned: All CTB Customers 

Past work: Ncycles Software (Clients: First Data Corp. and accuship.com), FedEx Corp., Verizon Corp., 
American Management Systems 

 
Robert Mann 

Sr. Implementation Manager  
CTB/McGraw-Hill employee since 2003 

Job Description: Dr. Mann is responsible for the successful implementation of online education 
platforms and services for K-12 standardized testing. This includes: 

• Implementing, configuring, deploying and monitoring high-stakes achievement testing software in 
state markets.  

• Providing direct engagement with clients, liaising with stakeholders, and third party contractors 
to oversee the installation and operation of the CTB's software to workstations and networks 
statewide.  
 

Education: Dr. Mann received his Bachelor's degree in International Relations and German from the 
University of Wisconsin, Madison, WI. 

Successes and Innovations: Dr. Mann leads the implementation of CTB’s Online Reporting System for 
catalog norm-referenced testing products. He manages the platform enhancements of CTB’s Online 
Assessment System in support of large-scale online State assessments and CTB’s catalog products. 

Relevance of these to present work: Dr. Mann provides thought leadership on new technologies and 
solutions for online testing and integration with CTB’s online assessment and reporting systems. 

Past work:  Large-scale state contracts in Georgia, Florida, Washington DC, and Wisconsin. 

 

Sujata R. Davé 

Technology Project Manager 
CTB/McGraw-Hill employee since 2006 

Job Description: Ms. Davé manages Technology project work to implement custom contract 
requirements for comprehensive assessment testing for Georgia Department of Education, Wisconsin 
Department of Instructions, and Oklahoma Department of Education. She maintains project schedules, 
budget and scope for multiple administrations. Ms. Davé works within a matrix organization and cross 
functional teams to ensure timely completion of software deliverables. She regularly reports project 
status to various levels of management and customers. 

Qualifications and Education: Ms. Davé has ten years of project management experience. She has 
managed developers and business analysts, and worked with cross functional teams to deliver software 
products. Ms. Davé has completed Master's studies in Computing and Information Science at Roosevelt 
University in Chicago, Illinois. She has her Bachelor's degree in Microbiology from San Jose State 
University in San Jose, California.  
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Successes and Innovations: Ms. Davé was promoted to direct planning of simultaneous IT projects 
including SOX- and Patriot Act-mandated initiatives for a Fortune 50 firm. She has managed relationships 
with internal/external customers and vendors; handled Proofs of Concept, RFIs, and RFPs. She has 
successfully planned and executed simultaneous contracts, keeping them on track for schedule, budget 
and scope.  

Relevance of these to present work: Project planning of software projects, working with cross-functional 
teams in a matrix organization, schedule, budget, scope maintenance, and status reporting to various 
levels of management and customer. 

Contracts assigned: Georgia CRCT, Wisconsin Knowledge and Concepts Examinations (WKCE), 
Wisconsin Alternate Assessment (WAA-SwD), Oklahoma Core Curriculum Tests and Oklahoma 
Modified Alternate Assessment Program. 

Past work: Florida Comprehensive Assessment Test 

 

Scoring and Reporting 
 

Maxim Jon Moseley 

Project Manager I 
CTB/McGraw-Hill employee since 2004 

Job Description: Mr. Moseley manages project scope, schedule, and budget for customized scoring 
services. His duties include test document retrieval, processing, data verification, and archiving and 
reporting (both paper-based and electronic formats). 

Education: Mr. Moseley has an Associate's degree in Industrial Arts and Automotive Technology from 
the Sequoia Institute in Fremont, California. He received his Project Management Professional (PMP) 
certification from the Project Management Institute.  

Successes and Innovations: Mr. Moseley received CTB's Silver Award for Superior Customer Value in 
2006 and 2009. He conceived, co-designed, and implemented the "Ncount on Navigator" data 
verification system for ctb.com. In a previous position he was the Development Test Engineer for the 
first camera-phone invented. Mr. Moseley was also the Lead QA Engineer for SMS (texting) desktop and 
web client for Motorola P2K cell phones for Europe, Asia, and the United States. His dedication, service 
excellence, creativity, and nimbleness in technical solutions has led to successful collaboration and 
customer satisfaction. 

Contracts assigned: Colorado TCAP, Colorado Alternate, Colorado CELA.  

Past work: Colorado CSAP and CSAPA. 

 

Manuel Delgado 

Scoring Systems Design Analyst 
CTB/McGraw-Hill employee since 1984 

Job Description: Mr. Delgado works with a group of Scoring Project Managers, Technology Project 
Managers and Scoring Analyst supporting several custom contracts project. In this capacity, he serves as 
the day-to-day scoring liaison and will work with the program team to identify the most efficient way to 
process customer’s data to meet the customer’s timelines and deliverables. Mr. Delgado works with the 
Scoring Project managers and Scoring Analyst to monitor the data through all of the scoring 
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departments and works with the program team to resolve any discrepancies. He also functions as an 
Operations Supervisor for the Alabama Alternate Assessment program. 

Education: Mr. Delgado holds a bachelor’s degree in Psychology from the University of California at 
Santa Barbara, and a bachelor’s degree in Information Science from Coleman College in La Mesa, 
California. 

Successes and Innovations: Since Mr. Delgado has been with CTB, he has worked on custom contracts. 
Prior to coming to scoring, he worked in Technology as a Programmer, Senior Programmer, Project 
Designer, System Architect, and Application System Development Manager. He has worked with 
technology, scoring, and customers to implement successful custom programs.  

Relevance of these to present work: Mr. Delgado has the ability to work in a team environment to 
review customer requirements, to write specifications for the scoring operational groups, and integrate 
them with the overall scope of work to ensure all of the customer scoring deliverables are met within 
the required timelines.  

Contracts assigned: Alabama Alternate Assessment. 

Contracts assisting with: Georgia, West Virginia, Wisconsin, Indiana, Missouri, DC, Colorado, Oklahoma 
EOI, Oklahoma 3-8 and ACSI. 

 

Stacy Collins McLean 

Handscoring Program Manager 
CTB/McGraw-Hill employee since 1999 

Job Description: Ms. McLean manages the handscoring process on a project-wide basis. She ensures 
accurate and reliable scoring of the student constructed responses in accordance with project 
specifications; coordinates personnel and aspects of Handscoring to the timely completion of scoring, 
and works closely with the Department of Education in developing specifications and monitoring 
contract obligations. 

Education and Qualifications: Ms. McLean received her bachelor's degree from the University of 
California-Santa Cruz in Anthropology.  She has 16 years' experience in Handscoring supervision and 
quality monitoring. Ms. McLean has deep knowledge of customized assessment programs which allows 
her to excel in the management of Handscoring tasks. She joined the FCAT ground-breaking team in 
1996 as a Math Scoring Director and served as the Quality Data Monitor for FCAT Science from 2006-
2009. 

Successes and Innovations: Ms. McLean has completed her BPM Green Belt Project in 2011(Handscoring 
Reset Reduction, team member). 

Relevance of these to present work: Ability to apply industry recognized set of BPM tools  

Contracts assigned: Smarter Balanced Pilot and Field Tests 

Past contracts assigned: Missouri (MAP), Alaska, New York Regents, Florida (FCAT), Georgia, Ohio, 
TerraNova MA. 
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Assessment Development 
 

Susan French 

Manager, Shared Services 
CTB/McGraw-Hill employee since 2004 

Job Description: Ms. French is responsible for managing the Editorial Quality Assurance (EQA) and 
Usability and Implementation (UAI) departments. She ensures that the EQA team is properly resourced 
and successfully completes assigned projects on time, within budget, and according to project 
specifications. Her responsibilities include coordinating UAI specialists in the design and development of 
technically accurate and highly usable informational materials that ensure successful assessment 
practices, incorporating knowledge of, and consideration for cognitive and social interaction learning 
sciences; collaborating with leaders across departments to ensure the fulfillment of Shared Services 
deliverables across multiple media and platforms; overseeing adherence to Quality Management System 
requirements; and demonstrating expertise by guiding development of robust project-specific 
specification documents that contain detailed and thorough style, formatting, and layout requirements 
that are transferable across both online and print publications. 

Qualifications and Education: Ms. French received her Master's and Bachelor's degrees in Linguistics 
from the University of California in Santa Cruz, California. She has 6 years of increasingly responsible 
experience working in a large-scale publishing and editing environment involving copyediting of print and 
online materials including 5 years of managing editorial and production staff in business, operations, 
quality systems management (QMS), and financial management of budgets and expenses. She has 
demonstrated familiarity with QMS ISO 9000 standards. 

Ms. French is proficient in knowledge and application of English grammar, style, and usage. She is 
knowledgeable in advanced technological methodologies and procedures for materials development and 
production. Ms. French is proficient in both oral and written communication (including presentation and 
facilitation skills), and skilled in influencing, coaching, negotiating, and providing guidance to others. 

Ms. French has project management experience in forming and managing functional and cross-functional 
teams, and creating, implementing, and monitoring project management plans, including subsidiary plans 
for scope, schedule, cost, quality, risk, resources, communication, and procurement. Her ability to 
resolve serious project performance problems includes developing and adopting risk mitigation plans. 

Ms. French has demonstrated success in the management and coordination of multiple schedules and 
projects working under tight constraints and deadlines that involve providing direction to others. She 
has the ability to organize, prioritize, and ensure performance outcomes, and effectively manage and 
organize teams and customer meetings. 

Successes and Innovations: Ms. French used the Eight Disciplines (8D) problem-solving methodology to 
lead projects to improve the style guide development process, guaranteeing that the guides best 
represent and promote conformance to the customers’ preferences. She has developed a standardized 
template and comprehensive process documentation to ensure that each project’s style specifications 
document accurately and unambiguously details customer requirements. 

Relevance of these to present work: The template and process documentation are used by the EQA 
team to document project-specific requirements across all custom and shelf contracts. 

Contracts assigned: Shared Services works across all CTB custom, shelf, and Acuity contracts. 
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Shelli Klein 

Publishing Director 
CTB/McGraw-Hill employee since 1994  

Job Description: Ms. Klein has more than 20 years of experience in education and educational publishing, 
and, as a Publishing Director. She guides the English Language Arts and Social Studies development team 
to ensure that the testing materials are of the highest quality and are delivered on time. Previously, as a 
Development Manager, she managed the development teams for several complex projects, including the 
testing programs for Missouri, New York State, Oklahoma, and Washington, D.C. Currently, as 
Publishing Director, Ms. Klein directs the English Language Arts and Social Studies development staff 
across all custom and shelf programs, providing leadership and training. Ms. Klein’s experience in 
teaching at all grades levels, elementary through junior college, enhances her work in Publishing and 
funds her knowledge of curriculum development and assessment. 

Qualifications and Education: Ms. Klein has experience in the classroom at multiple grade levels; in 
addition to leading the English language arts and Social Studies development team, she has 13 years of  
experience in directly managing multiple complex statewide testing programs, with duties including 
developing test designs and blueprints and leading teams in all phases of the development process: item 
creation, alignment of items to state standards, item selection, page production, development of ancillary 
materials, support of Hand Scoring at rangefinding meetings, and support of Research at standard setting 
sessions. Ms. Klein has an M.A. degree in French Language and Literature from Boston University, 
Boston, MA; a B.A. degree in French/English from Brooklyn College, Brooklyn, NY; a Secondary 
Teaching Credential from Chapman University, Monterey, CA; and an ESL Credential from Chapman 
University, Monterey, CA. 

Successes and Innovations: Ms. Klein has effectively led and managed multiple, large-scale projects and 
has successfully led test development for projects in which extensive revision to state standards 
occurred, guiding the teams through development of specifications for the new standards and alignment 
of items to the new standards. In addition, Ms. Klein has proven success in working with large groups of 
teachers and other educators to reach consensus and sign-off on various aspects of state custom 
programs. Having had years of teaching and assessment experience, she is perceived as extremely 
credible by these groups.  

Relevance of these to present work: Extensive experience leading teams and ensuring that high quality 
deliverables are completed on time and correctly. 

Past work: Development Manager, New York State Grades 3–8 Testing Program; Development 
Manager, Indiana (ISTEP+), Development Manager, TerraNova State Specific Solutions; Content 
Supervisor, Florida (FCAT). 

 

Stacey Libby 

Development Supervisor, Mathematics 
CTB/McGraw-Hill employee since 2005 

Job Description: Ms. Libby leads the development of content and supporting specifications for the 
Georgia CRCT, a large scale assessment program for Grades 3–8. She ensures adherence to the 
publishing process and quality standards for five content areas including reading, English/Language Arts, 
mathematics, science, and social studies. She ensures consistency of correlations of state standards 
across grade levels and content areas within programs. Ms. Libby applies her content expertise to 
ensure that items and test materials conform to specifications and quality standards. She manages 
vendors and individual item writers in the development of over 3,000 new items across five content 
areas, using CTB’s secure, electronic content management system. She supervises the GA Content and 
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Bias review annual meeting, a week-long meeting involving hundreds of teachers and over 35 CTB staff 
and plans and facilitates start-up meetings for each phase of item and test form development. Ms. Libby 
provides the Development team with direction and leadership and determines required resources; she 
develops work plans to complete development to meet schedule requirements and monitors progress 
and reports status. Ms. Libby serves as the final content “eye” for the project team and ensures product 
quality and consistency across product pieces/projects. She initiates and facilitates interdepartmental 
cooperation and intradepartmental procedures, communication, and problem resolution and initiates 
and facilitates cross-department exchange of content information.  

Education: Ms. Libby has a Master’s degree in mathematics, thirteen years’ experience in large-scale 
assessment, and 20 years’ experience teaching high school/college-level mathematics. 

Successes and Innovations: Ms. Libby has been very successful developing large-scale assessments for 
several state programs. She has led mathematics content teams for large projects, successfully 
developing 1000s of new items for content and bias review meetings attaining 98 percent acceptance 
rate; producing 100s of manuscripts through production. She has managed the data review for field-
tested items and used the psychometric properties to select new forms. She has facilitated numerous 
range-finding meetings as well as standard-setting groups. She has worked closely with customers to 
clarify item specifications 

Relevance of these to present work: Her experience has instilled the importance of continued 
application of best practices and management skills to present work. This includes all aspects of creating 
high quality items that clearly assess established standards and item specifications. Her mathematics 
expertise, particularly at the secondary level allows her to develop meaningful test items that are 
accurate and clearly assess the intended standard. 

Contracts assigned: Georgia 

Past work: Washington DC; Bermuda, Clayton County, Georgia; Minnesota Standard Setting; Oregon 
Standard Setting; Philadelphia; Arizona Grade 10 item development  

 

Gretchen R. Schultz 

Principal Assessment Editor, English Language Arts 
CTB/McGraw-Hill employee since 2001 

Job Description: Ms. Schultz is responsible for contributing to the conceptualization, planning, and 
implementation of complex assessment contracts/programs/products in English Language Arts; 
developing test specifications and guiding the integration of industry-leading assessment practices in all 
phases of item development, item selection, and test construction in English Language Arts; providing 
key product support to customers, both internal and external within CTB and across MHE, interacting 
with customers and traveling to customer sites as needed; producing high quality exemplary materials 
within the established timelines; serving as subject matter expert in the response to requests for 
proposals, representing concerns, best practices, and thought leadership. 

Qualifications and Education: Ms. Schultz has had a professional career as an educator, state assessment 
specialist, and developer of high-stakes tests. She has a Master of Liberal Arts, with emphasis on History 
of Ideas and English studies; a Bachelor of Arts in Humanities; and additional credits earned toward 
Supervision and Administration Certificate as well as an Advanced Certificate in Humanities. She has 
been pivotal in developing materials to guide and support item and test development as a teacher, as a 
Maryland State Department of Education assessment specialist, a Content Development Manager, and as 
Principal Assessment Editor for CTB.  

Successes and Innovations: Ms. Schultz directed the development of the Comprehensive Content 
Standards Framework for English Language Arts, which was CTB’s primary system framework prior to 
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the transition to the Common Core framework; delivered and developed materials for professional 
development relative to standards, assessment, and instruction; designed and developed prototypes for 
statewide high school English high-stakes assessments; developed blueprints for formative, interim, and 
summative assessments for shelf and custom products; developed prototypes for performance 
assessments and tasks; developed specifications and prototypes for Common Core items and tasks; 
advised and participated in training of CTB's E L A teams for Smarter Balanced and PARCC; provided 
training to educators writing and reviewing Smarter Balanced items; managed educator teams for SBAC 
Contract 14; served as a senior reviewer of ELA items and performance tasks developed for SBAC 
Contract 14; managed the content team in the development of Achievement Level Descriptors for the 
SBAC Contract 12; and presented at national conferences and Sales presentations, including 
presentations of how technology enhanced items can be used for assessing hard-to-measure constructs. 
Ms. Schultz’s contributions to CTB were acknowledged by a quarterly Silver Award in the category 
“Lead by Example” in 2012 and Superior Customer Service in 2013. 

Relevance of these to present work: Current responsibilities include 1) providing training to internal 
staff, customers (upon request), and vendors on item and test development, content-specific topics, and 
production processes; 2) supporting teams through development and production of high-stakes, custom 
assessments; 3) supporting proposal teams with text, materials, and presentations; 4) supporting Sales in 
presentation to present and future customers. Presently, Ms. Schultz provides leadership primarily for 
the English and social studies groups, but has also provided support to mathematics and science teams, 
and serves on key company committees and teams, including the Employee Advisory Committee to the 
company’s president. 

Past work: Content Development Manager of assessment programs for Maryland, Connecticut, 
Kentucky, Massachusetts, Bermuda, Wisconsin, and the District of Columbia. 

 

Jose W. Stevenson 

Director, Content Standards and Requirement 
CTB/McGraw-Hill employee since 2011 

 Job Description: Dr. Stevenson is responsible for the assessment of learning and the application of 
learning into technology-enhanced items in order to provide student measures of the knowledge and 
skills called for in the Common Core State Standards (CCSS) in reading and mathematics and the 21st 
Century Skills for Success.  

Education and Qualifications: Dr. Stevenson received his doctorate degree and master’s degree in 
Political Science from Louisiana State University, Baton Rouge LA; and received his bachelor’s degree in 
English from Jacksonville State University, Jacksonville, AL. 

Dr. Jose W. Stevenson has worked in the fields of student assessment, research and program evaluation, 
and applications of technology to assessment for over 25 years. He currently serves as Director of 
Content Standards and Requirements at CTB/McGraw-Hill Corporation. One of his responsibilities is to 
bring the assessment of learning and the application of learning into technology-enhanced items in order 
to provide student measures of the knowledge and skills called for in the Common Core State 
Standards (CCSS) in reading and mathematics and the 21st Century Skills for Success. Presently, he is 
intimately involved in the planning, design, and development of thousands of items for the Smarter 
Balanced consortia of 23 U.S. states, which educate more than 19 million of the U.S. public students. His 
work focuses on ensuring adherence to defined Smarter Balanced technical requirements in the creation 
of a variety of items, including multiple choice, written responses, performance tasks, and technology-
enhanced items and compatibility with item and content accessibility standards such as the Question and 
Test Interoperability (QTI) and the Accessible Portable Item Protocol (APIP) specifications. 
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He has published several articles that emphasize the connection between instruction and assessment 
technology, has presented scholarly papers at national, state and local audiences, and has taught related 
courses as an adjunct teacher at various universities in Maryland and Washington D.C. He has been a 
member of the Editorial Board of the Journal of Educational Measurement: Issues and Practice, a publication 
of the National Council on Measurement in Education. He has also provided expert advice as member 
of advisory panels to a number of organizations, including the American Council on Education, the 
Educational Testing Service, the Maryland State Department of Education, and the United States 
Department of Education. 

Successes and Innovations: Dr. Stevenson’s expertise is a blend of teaching, technical and practical skills 
grounded in hands-on experience in the Maryland public schools of Montgomery County and Howard 
County. As a teacher of high school English language learners early in his career, he gained invaluable 
experience on the challenges of teaching and assessing these students. This experience led to teaching a 
course as an adjunct at George Washington University in Washington D.C. on the theory and 
techniques for assessing English language learners in K-12. It also led to the design, development and 
implementation of a computer adaptive application to assess language competency of English language 
learners for English language instruction decisions.  

On the technical side, he has helped provide educators in the Maryland school systems with assessments 
and access to data and data systems than can help determine and understand the driving forces 
underlying student performance. In this regard, he designed, developed and provided training and 
support for large-scale computerized adaptive testing programs in reading, mathematics and citizenship 
for high school students in Maryland and Montgomery County. As Director of the Office of Information 
Technology in Howard County he supervised the development, implementation, and maintenance of 
technology systems that support student information management and instructional initiatives, data 
processing system, and student support plans. He also examined the use of technologies through 
strategic planning so that they could be managed, supported, operated, and integrated in effective and 
appropriate ways in order to help produce actionable data targeted at school improvement.  

 

Research 
 

Daniel M. Lewis 

Senior Research Manager 
CTB/McGraw-Hill employee since 1995. 

Job Description: Dr. Lewis acts as senior research advisor providing support on multiple state and shelf 
products in CTB’s Research group. His responsibilities include supporting state testing programs and 
standard settings, working on new product design and policy, and monitoring research and state and 
federal policy with respect to growth models, teacher evaluation, and assessment accommodations. 

Education: Dr. Lewis has been an educator or an educational researcher since 1981, when he earned his 
bachelor's degree in Elementary Education. After teaching elementary school in Ohio for several years 
he began teaching mathematics in 1984 at Kent State University, where he earned his master's degree in 
Pure Mathematics. Dr. Lewis combined his interests in both education and mathematics by completing 
his doctorate. in Educational Measurement and taught educational research methods as an Associate 
Faculty member of the Graduate School of Education at Kent State University until joining the 
CTB/McGraw-Hill Research Department in 1995. 

Successes and Innovations: Dr. Lewis is an author of the Bookmark Standard-Setting Procedure, which 
has become the predominant method for setting performance standards in the United States. 
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Past Work: Research Scientist on state testing programs including Colorado, New Mexico, and Indiana, 
and CTB shelf products including Acuity, TASC, and TerraNova. 

 

M. Christina Schneider 

Research Manager 
CTB/McGraw-Hill employee since 2006 

Job Description: Dr. Schneider is a nationally known expert in standard setting , formative assessment, 
and artificial intelligence scoring. She provides senior-level leadership regarding technical issues related 
to custom contracts, standard setting, and automated essay scoring. She designs standard-settings 
activities for multiple statewide assessments; conducts item tryout analyses and item response theory 
scaling and equating using partial-credit models; leads automated essay scoring in formative and 
summative applications, and designs research studies for the statewide testing programs and produces 
corresponding reports. In addition, she has co-authored two professional development programs on 
formative classroom assessment. 

Education and Qualifications: Dr. Schneider holds a doctorate in Music Education, master’s degrees in 
Educational Research and Music Education, and a bachelor’s degree in Music Education from the 
University of South Carolina in Columbia, South Carolina. She was formerly a managing psychometrician 
at the state level and has direct experience with the peer review process. She wrote the 
technical/psychometric sections for the state's peer review documentation and implemented research 
studies related to the use of accommodations and modifications on statewide assessments. 

Successes and Innovations: AERA Division D Award for Significant Contribution to Educational 
Measurement and Research Methodology, 2006 contributing author of the special issue of Applied 
Measurement in Education on vertically moderated standards. 

Teacher Quality Research Grant titled “Investigating the Efficacy of a Professional Development Program 
in Classroom Assessment for Middle School Reading and Mathematics,” 2005 Principal Investigator: $1.8 
million dollar, federally funded four-year grant (2005–2009) to work with classroom teachers on building 
standards-based classroom assessments and study the efficacy of the professional development on 
teacher assessment skill and student achievement. 

Relevance of these to present work: Dr. Schneider has a proven ability to provide high level consultation 
to CTB's internal Research team and to the state of Missouri. 

Contracts assigned: West Virginia Lead Research Scientist; SBAC 17 - AI lead; Georgia, Senior 
Consulting Scientist; Wisconsin, Senior Consulting Scientist. 

Past work: Psychometric and Data Analysis Group Coordinator; National Assessment of Educational 
Progress (NAEP) Coordinator. 

 
Ricardo L. Mercado 

Sr. Standard Setting Specialist 
CTB/McGraw-Hill employee since 2001 

Job Description: Mr. Mercado is responsible for sample acquisition and research studies of 
CTB/McGraw-Hill shelf and custom assessments, and for the implementation of CTB/McGraw-Hill 
standard setting activities. He works closely with CTB/McGraw-Hill Research Scientists, state 
departments of education, and stakeholders to develop and implement successful solutions for sample 
acquisition and standard settings. 
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Education and Qualifications: Mr. Mercado received his bachelor's degree in Psychology from University 
of California, Davis on 2000; and received certification from the Project Management Institute in 2007. 

Successes and Innovations: Mr. Mercado assisted in acquiring a sample of more than10,000 examinees as 
part of a multi-year, multi-faceted research study involving LAS Links. He cultivated partnerships 
between CTB/McGraw0Hill, vendors, and stakeholders to implement sample acquisition plans, and 
participated in the planning and implementation of over 70 standard settings since 2001 using a variety of 
standard setting methods, including the Bookmark Standard Setting Procedure; and helped develop 
Bookmark Pro, a proprietary software package that speeds the production of Bookmark standard 
setting materials and reports. 

Relevance of these to present work: Mr. Mercado will use the experience garnered to develop 
successful sample acquisition and standard setting solutions on future contracts. 

Contracts assigned: Mr. Mercado serves in a project management capacity for CTB field tests and works 
on several different contracts that call for standard setting, including the the Oklahoma School Testing 
Program and the District of Columbia Comprehensive Assessment System (DC CAS).  

Past work: Research Associate (2001–2003). Mr. Mercado assisted in test analyses and standard settings 
for North Dakota, Washington DC, and DoDEA. 
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2. Overview of Assessment 
a. Describe the assessments, the grades assessed, the subject areas 
included, and the formative, diagnostic and summative components. 
Also describe available end-of-course assessments for grades nine 
through eleven. 

CoreLink and TerraNova Common Core for Summative Assessments 
CTB is pleased to offer the ADE our CoreLink Services item bank, which is currently being expanded to 
meet the 2014–15 high-stakes assessment needs of our customers. The CoreLink Services item bank 
provides a flexible, configurable collection of items that is fully aligned to the Common Core State 
Standards (CCSS) for grades 3 through 8 and High School in English language arts and mathematics. 
Because the items are aligned to the CCSS, they will also align to the Arizona College and Career Ready 
Standards.  

CoreLink Services 
CoreLink Services provides a solution for measurement of student achievement against the Arizona 
CCSS. CoreLink Services includes an item bank that can be implemented as a stand-alone solution or 
paired with an existing state test to provide a reliable, valid, and comprehensive overview of student 
performance on the CCSS. In addition, CoreLink Services offers a wide array of professional 
development and psychometric services to complement the item bank and help ensure successful 
implementation of the CCSS. 

With quick and informative data showcasing student mastery of the CCSS, CoreLink Services is available 
as a central piece for high-stakes testing in Arizona. In particular, CoreLink Services allows: 

A complete measurement of student performance related to common core domains during the 
transition to the CCSS framework 
A large number of CoreLink items (e.g., twice as many items as are included in operational tests) can be 
administered in each grade level to measure a broad range of CCSS. The matrix administration (similar 
to NAEP test administration) allows content to be spiraled across multiple forms so that one student 
takes only a small subset of the test items resulting in limited administration time. 

Facilitation of operational test form equating 
The CoreLink items can serve as external anchor items in a state test equating allowing operational tests 
to be linked to a larger set of items so that performance on these tests can be interpreted in a broader 
context.  

More reliable and interpretable year-to-year test trend results 
Using a robust CoreLink anchor set that covers a full set CCSS for test equating purposes improves 
reliability of year-to-year performance trend data on operational test by reducing error associated with 
anchor item selection. 

Development and/or support of vertical scales 
Vertical scales in English language arts and mathematics for a state test can be established by 
administering CoreLink items at adjacent grade levels. Alternatively, the state tests can be linked to the 
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existing CoreLink scale taking advantage of the vertical properties of the scale. The underlying CoreLink 
vertical scales enable comparisons to be made across grades directly on state test scales. 

A capability to build new or augment custom test forms 
The CoreLink item bank supports new form development or the items can be used to augment test 
forms developed by a state.  

TerraNova Common Core 
With 2011 norms, TerraNova Common Core is the only field-tested, valid, and authentic measure of the 
Common Core State Standards (CCSS) currently available. TerraNova Common Core consists of 
selected-response, constructed-response, extended constructed-response, and performance task items 
in the same test, on the same scale. As the only publisher to offer both the Three Parameter Logistic 
(3PL) and the Two Parameter Partial Credit (2PPC) Item Response Theory (IRT) scoring models, CTB is 
able to offer partial credit…a critical window into students’ progress toward a standard in instances of 
partial mastery.  

TerraNova Common Core is offered online and provides robust and challenging items reflective of the 
skills needed for college and career readiness. Results are available in seven days or less and reports are 
designed to show administrators, students, and teachers where they stand on both national and the 
common core standards today and over time. 

A selected-response only option targeting common core standards and key foundational skills necessary 
to demonstrate mastery against common core standards is available and provides reports that showcase 
student mastery against national standards.  

The benefit of this unique “one test” approach is that educators can compare student results on national 
and Common Core State Standards across grades and ability levels. Responses to all items are 
integrated, so educators can see how well students are doing without the complex and time-consuming 
task of comparing performance on different measures while obtaining the most reliable and valid 
measure of student performance within the context of the CCSS. 

Acuity Interim Assessments 
Acuity is populated with premade, customizable assessments for English/Language Arts and Mathematics 
in Grades K–12. The assessments are Common Core emergent - meaning they were constructed for 
the purpose of measuring student performance on the CCSS. 
 

CCSS Grades K–2 
CTB provides the following newly generated content components for Mathematics and English Language 
Arts in Grades K–2. Additional new assessment content will be added annually in each grade level for 
each of the content areas listed. 

 Six premade, customizable CCSS Diagnostic Benchmarks per grade level in Grades K–2 for English 
Language Arts 

 Six premade, customizable CCSS Diagnostic Benchmarks per grade level in Grades K–2 for 
Mathematics 

 An additional item bank with 1,041 items for Grades K–2 is also available 
 

CCSS Grades 3–8 
CTB provides the following newly generated assessment content components for English Language Arts 
and Mathematics in Grades 3–8. Additional new assessment content will be generated annually for each 
of the grade levels and content areas listed.  
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 Four premade, customizable CCSS Diagnostic Benchmarks per grade level in Grades 3–8 for English 
Language Arts 

 Four premade, customizable CCSS Diagnostic Benchmarks per grade level in Grades 3–8 for 
Mathematics 

 Additional item banks with 1,062 items including, performance tasks, and selected- and constructed-
response item types 

 CTB content experts have reviewed the items contributing to the Grades 3–8 CCSS item banks and 
premade assessments. When alignments to the CCSS could be validated, these items were tagged to 
be available in both the CCSS Diagnostic item bank as well as the CCSS Diagnostic item bank 

 
Using the test editing features of Acuity, educators can edit these CTB authored assessments to provide 
a tighter measure of the local scope and sequence of instruction. 
 

CCSS High School 
CTB provides the following newly generated CCSS content components for English Language Arts in 
Grades 9–12. Additional new assessment content will be added annually in each grade level for each of 
the content areas listed.  

In early discussions with regard to the design of the Acuity Common Core assessments, all of the CCSS 
were considered for measurement. The final design is a balance across the strands and domains of the 
CCSS with consideration given to the number and types of items to include in these assessments as well 
as a reasonable time frame during which the assessments could be administered. The purpose of this set 
of assessments is to provide information and evidence to educators about their students’ proficiency 
relative to the CCSS. 

CCSS High School Reading and English Language Arts 
 Sixteen premade, customizable CCSS Diagnostic Benchmarks that align to High School English 

Language Arts 1, 2, 3, and 4 courses in two grade bands as described in the Common Core 
Standards: 
• Eight assessments for Grades 9–10 
• Eight assessments for Grades 11–12 

 Additional item banks with 250 items for each grade band, including interactive and technology 
enhanced, collaborative, performance task, and selected- and constructed-response item types 

 Engaging, interactive, online instructional resources for helping educators actively improve on 
assessment results 

CCSS High School Mathematics 
CTB provides the following newly generated content components for Mathematics in Grades 9–12. 
Additional new assessment content will be added annually in each grade level for each of the content 
areas listed.  

 Twelve premade, customizable CCSS Diagnostic Benchmarks that assess the three courses in the 
Traditional Pathway of the CCSS: 
• Five assessments for Algebra I 
• Four assessments for Geometry 
• Three assessments for Algebra II 

 Additional item banks with 250 items for each course, including interactive and technology 
enhanced, collaborative, performance task, and selected- and constructed-response item types 

 Engaging, interactive, online instructional resources for helping educators actively improve on 
assessment results 
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b. Describe the timeline for the development of the assessments to 
ensure full implementation by the 2014 – 2015 academic year. 
The CoreLink item bank is currently being expanded with plans for field tested items to be available for 
operational testing in spring of 2015. CTB would look forward to an opportunity to work with the ADE 
for ongoing field-testing of new content to ensure that CoreLink best meets each of our customers’ 
evolving needs for high-stakes assessment. 

TerraNova Common Core and Acuity assessments are described as they currently exist. 

c. Describe how, and the degree to which, the assessments are 
specifically aligned to Arizona’s academic standards in mathematics 
and English language arts (reading and writing), include any alignment 
studies, if available. 
CTB is offering the ADE use of our CoreLink item bank, which is currently being expanded in size, 
variety of item formats, and rigor and complexity of texts, stimuli, and items. Our current experiences 
developing thousands of items for both the Smarter Balanced and PARCC consortia are informing and 
enriching our approach to developing items fully aligned to the Common Core State Standards for the 
CoreLink item bank. The CoreLink item bank can be configured to meet the purposes and goals of 
Arizona’s assessment system.  

CTB will meet with the ADE's staff to address key decisions that must be made to create and finalize the 
test design and test blueprints. A clear understanding of the assessment program goals and detailed test 
specifications sets a sound foundation for creating test materials that meet or exceed expectations. 
These joint discussions will include input from experienced CTB content development and research 
specialists to facilitate the efficient development and confirmation of the test design and test blueprints. 

Test and Item Specifications 
The development, review, and approval of a firm and complete set of test item and test material 
specifications before we begin item and/or materials development is essential to the efficient 
development of quality items and materials that meet all stakeholder expectations. 

Clear and comprehensive test specifications and test blueprints are one component of content validity 
because they help to ensure that the assessment will be aligned with the content standards and the goals 
and expectations of the program. CTB’s content development leads and psychometricians will work 
with any existing specifications and can also propose additional specifications, as needed, to achieve 
Arizona's program goals. We pay close attention to each customer's needs and concerns for well-
developed specifications, which are described below, before any test content development begins so 
that the final, approved specifications represent the goals and expectations of the assessment program. 
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 The test design specifications will specify the number of items on each test (and field test form), 
item types to be used, estimated amount of testing time required (including breaks), and the number 
of testing sessions and breaks. The test design will also provide details on the use of linking items for 
equating, embedded field-test items (EFT) on operational test forms, types of scores to be derived, 
score reporting levels, sub-score reporting levels, and the number of score points per reporting 
level. The specifications may also indicate the statistical criteria that items must meet to be used on 
operational forms.  

 As a companion to the test design, the test blueprint will provide additional information about which 
content standards are considered eligible test content, how items and score points will be 
distributed across the standards and reporting levels, and how content standards will be sampled. 
Test blueprints vary depending on the program specifications, but usually test blueprints identify the 
eligible test content, number of items and score points to be allocated to each content standard, 
strand, reporting category, and, if required, the distribution of items and score points across thinking 
or process skills.  

 
 

d. Describe how the assessments’ results can be compared to other 
states’ criterion-referenced assessments expected to be in use 
beginning in the 2014-2015 academic year. 
Results from TerraNova Common Core and CoreLink Services assessments could be compared to 
results from other state assessment systems through equating studies. 

 

e. Describe how the assessments are aligned to college / career 
expectations. Describe the validation process, including the role of 
post-secondary education in establishing the readiness expectations. 
Include any alignment studies, if available. 
Through work for the PARCC and Smarter-Balanced consortia, as well as proprietary product 
development, CTB content and psychometric staff have a great deal of experience in crafting 
assessments that are aligned to the Common Core, and therefore addressing college / career 
expectations. ADE’s partnership with the Arizona Public Engagement Task Force for implementation of 
the Arizona College and Career Ready Standards (AZCCRS) is indicative of the standards inclusion of 
college / career expectations. CTB will employ rigorous methodology to the alignment of assessments 
to the AZCCRS as described in Section 6.d of this response. 

 

f. Describe the available accessibility features, as well as assessment 
accommodations for individuals with disabilities and English Language 
Learners. 
CTB is committed to accessibility for all students. Universal Design has been an element of our 
assessments since 2002. The principles of Universal Design guide our development process for all 
administration methods so that we accommodate the widest possible range of students in each 
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assessment. CTB was the first test publisher to conduct extensive usability studies on the design of our 
assessments to ensure:  

 Vocabulary and sentences are appropriate to the grade level 
 Definitions are clear 
 Graphics support understanding without distracting the student 

We take special care to design graphics to aid those who require reading accommodations, such as 
students with severe learning disabilities. 

Our attention to detail ensures that every student is provided the opportunity to participate in 
assessments regardless of his or her cognitive abilities and cultural or linguistic backgrounds. 

Our Publishing group is responsible for the production of more than 50,000 test items per year for 
custom contracts as well as additional item development for our catalog products. The group 
orchestrates item review meetings as professional development opportunities for educators, including 
item review and bias/sensitivity meetings for all content areas. To ensure these meetings provide a 
quality professional development opportunity, we employ procedures that involve all participants in the 
discussions and decisions. As a result of these review meetings, 85 to 95 percent of our items are 
accepted for field-testing or for placement in tests. When these items are field tested, 85 percent pass 
the stiff statistical requirements for placement in one of the 500 test forms we select and create each 
year for our clients’ custom assessments. 

Online Assessment System (OAS) Accommodations for CoreLink Services 
CTB’s summative test delivery platform offers comprehensive accessibility features and online test 
accommodations. Table 1 describes all current and planned accessibility/embedded support features in 
our online assessment system (OAS) platform. 

Table 1. Accessibility and Support Features in OAS 
Feature Current capability Available for all 

content (where 
desired) 

Requires 
appropriate 

supplemental item 
content/tagging 

Text-to-speech Yes X* X* 

Foreground/background color choice Yes X  

Text enlargement Yes X  

Image enlargement Yes X  

Zoom/magnifying glass Yes X  

Highlighting Yes X  

Answer choice eliminator Yes X  

Graphic organizers or representations Yes  X 

Reference/formula cards Yes  X 

Embedded 
glosses/translations/footnotes 

Yes   X 

Visual masking Yes X  

Auditory calming Yes X  

Calculator Yes X  

ASL animations or video To Be Completed  X 

Captions for audio/video To Be Completed  X 

Home language supports (other than To Be Completed  X 
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embedded word/phrase translations) 

Keyboard navigation, alternative input 
devices, adapted keyboards, 
StickeyKeys, MouseKeys, FilterKeys 

Yes X  

Customized Timing (extended, untimed, 
pause) 

Yes X  

Braille printing Yes  X 

*Screen-reading is supported automatically for all textual item content. However, alternative text for 
screen-reading must be provided for non-textual content elements and may be provided where desired 
for textual elements. 

 

g. Describe any practice and/or sample assessments that are available. 
CTB would appreciate an opportunity to present potential assessment solutions to the ADE, including 
demonstration of our CoreLink Services, TerraNova Common Core, and Acuity products. While no 
practice or sample assessments for our products are currently available for this RFI response, more 
information for each product can be found at CTB.com: 

• CoreLink 
Services: http://www.ctb.com/ctb.com/control/productFamilyViewAction?productFamilyId=3
7545&p=products 

• TerraNova Common 
Core: http://ctb.com/ctb.com/control/ctbProductViewAction?p=products&productId=38415 

• Acuity: http://ctb.com/ctb.com/control/productFamilyViewAction?p=products&productFamil
yId=444 

 

http://www.ctb.com/ctb.com/control/productFamilyViewAction?productFamilyId=37545&p=products
http://www.ctb.com/ctb.com/control/productFamilyViewAction?productFamilyId=37545&p=products
http://ctb.com/ctb.com/control/ctbProductViewAction?p=products&productId=38415
http://ctb.com/ctb.com/control/productFamilyViewAction?p=products&productFamilyId=444
http://ctb.com/ctb.com/control/productFamilyViewAction?p=products&productFamilyId=444
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CTB provides a stable Web-
based platform for delivery of 
high-stakes summative 
assessments. To ensure 
successful delivery the system is 
user friendly for both teachers 
and students. 

3. Computer-Based Assessments 
a. If applicable, describe the computer-based option(s) for the 
administration of the assessments. 
Our OAS system is used for delivery of summative assessments and the Acuity platform is used for the 
delivery of interim/formative assessments and links to instructional exercises. 

High Stakes Online Assessment 
CTB provides OAS, a stable Web-based platform for delivery of high-stakes summative assessments. 
These high volume test administrations demand robust analysis of responses to produce the required 
score types, high security to ensure the validity of the assessment, and high-quality items where the 
presentation of the items is critical.  

To ensure successful delivery of summative tests, the system is user 
friendly for both teachers and students, receiving enthusiastic 
remarks from engaged students. Test security is ensured by a 

“locked-down browser” that fills the entire student desktop and 
prevents students from accessing other applications during 
testing. Cheating is discouraged by random test form 
assignment. Test administrators overseeing the students during 
testing can monitor student test status in real time using the 

system’s administrative software, and (depending on each 
organization’s rules and procedures) can invalidate test results for 

students suspected of cheating without losing the students’ results or 
disrupting the testing process. Security is maintained in the administrative software by means of 
hierarchy controls at various access levels, using a structure of limited permissions and login passwords. 

The server-based architecture for the administrative software and student online assessment system 
provide a robust, scalable, fault-tolerant system that results in reliable student response capture and 
real-time test session monitoring. The application offers customization of certain features during 
implementation for ease of use and close alignment to customer testing program requirements. 

The student test client offers a range of manipulatives closely replicating the traditional paper-based 
assessment experience. These include: 

 highlighter for key words and phrases  
 option eliminator to strike through answer choices 
 calculator 
 rulers (inches and centimeters)  
 straightedge 
 reference card for standard formulas and information the student is not expected to have mastered 
 
CTB’s online summative system supports accommodations for special-needs students as required by No 
Child Left Behind. Accommodations can be provided on a per-test basis, as documented in each 
student’s Individualized Education Program.  
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Acuity 
Acuity® InFormative Assessment™ solution helps diagnose, predict, report, communicate, and provide 
individual instruction—all in one powerful and award-winning solution. Acuity offers a complete and 
integrated system beginning in kindergarten to help advance student achievement all the way through 
high school. Acuity can be used throughout the year to build achievement with individual students, 
classrooms, schools, and districts. Acuity delivers innovative resources for Grades K–12 that support 
gradual and effective transition to teaching and learning relative to the Common Core State Standards. 
By taking advantage of CTB’s comprehensive Acuity System, a district can create a unique balanced 
assessment system.  

Instructional Resources—the instructional resources offer users the opportunity to connect data from 
assessments to instruction. These exercises provide extra practice and intervention for students 
struggling with concepts as well as those performing above grade level. These self-paced activities, 
aligned with the Common Core State Standards, provide instruction, guided practice, and a mini-
assessment that truly allow teachers to identify and support gaps in student learning.  

Performance Tasks—The CTB-authored performance tasks measure groups of standards across the 
domains of mathematics and literacy. They often incorporate standards from more than one content 
area, and comprise interrelated sets of open-ended prompts around common stimuli. In combination, 
they represent real-world tasks or authentic work scenarios. The performance tasks require students to 
integrate knowledge and skills across the group of assessed standards. The tasks lend themselves to 
multiple problem-solving approaches and various literary interpretations  

Custom Test Builder—Acuity offers flexible and simple-to-use tools to empower educators to utilize 
Acuity assessment content that is highly customizable for a myriad of purposes. These may include, but 
are not limited to, district benchmarks, end-of-chapter tests, quizzes, and class and homework practice 
sets.  

During the test construction process, educators preview and select items and passages (or stimuli such 
as maps or graphs associated with multiple items) or use the automated selection feature to select items 
at random based upon user-designated criteria.  

Item Authoring Tool—The Item Authoring Tool supports the creation of a variety of item types: 
multiple-choice, constructed-response, and performance tasks. In addition to the actual creation of the 
item, educators can record their rationale for item distractors that highlight misconceptions students 
have about certain skills and concepts. This can assist teachers in determining the best ways to adjust 
instruction to meet individual student needs.  

Educators can create their own scoring rubrics and upload student exemplars to represent student 
response samples of each rubric point value. Acuity’s performance task builder accommodates alignment 
with multiple content areas and multiple standards. The flexibility of the Acuity Performance Task 
Builder supports measurement of strategic thinking and critical problem solving skills related to targeted 
outcomes. Performance tasks can provide valuable information for evaluating and improving instruction 
when tasks are of high quality and well aligned with instruction. The rubric builder for performance tasks 
allows for the design or input of diverse rubrics. Rubrics can be stored and attached to multiple items, 
or created and customized to each performance task.  

Bulk Upload of Content—The item import feature presents an additional option for content entry 
that allows educators to upload items in bulk format from ExamView™ item banks. ExamView is a 
popular item/test author PC-based tool. Typically, textbook companies provide item banks and pre-
constructed tests in ExamView to complement their textbooks. Once these items are imported and 
aligned with the appropriate standard, they can be used to create district or classroom assessments 
using the Custom Test Builder.  
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b. If applicable, describe the technological specifications for the 
administration of the assessments. This should include specifications 
for computer hardware, input devices, security requirements, 
bandwidth, web browser requirements, and platform software. 

High Stakes Online Assessment 
While CTB's student test client will perform on older platforms, for the optimal student test experience 
during large-scale assessments and with assessments that include technology-enhanced items, we 
recommend use of the hardware and memory listed in Table 2 below. However, due to our high 
security requirements and concern about data safety (see Table 3), we guarantee support for those 
operating systems that are relatively current and still supported by their manufacturers. Most, if not all, 
hardware issued in the past three years would exceed the minimum technology requirements listed 
below. 

Additionally, the student test client platform supports thin client configurations such as NComputing or 
Citrix ICA and other RDP (Remote Desktop Protocol)-based applications, allowing Arizona to leverage 
the lower cost thin client technology for online testing requirements. 

Table 2. Requirements for Student Workstations 
HARDWARE/SOFTWARE - PC 

Hardware & Memory Minimum: 
1.3 GHz processor                       

2 GB of minimum memory, 4 GB recommended for better performance                     

1 GB disk space available           

Operating System Windows XP SP3, Vista SP1, Windows 7 

Additional Software Flash®  Player  11 (for audio playback, text-to-speech) 

Java Runtime Environment™  6 or 7, 32-bit recommended 

HARDWARE/SOFTWARE – LINUX 

Hardware & Memory Minimum: 

1.3 GHz processor                          

2 GB of minimum memory, 4 GB recommended for better performance 

1 GB disk space available  

Operating System Linux Fedora Release 17, OpenSUSE 12.2, or Ubuntu 12.1 

Additional Software Flash®  Player  11 (for audio playback, text-to-speech) 

Java Runtime Environment™  6 or 7, 32-bit recommended 

HARDWARE/SOFTWARE – MAC 

Hardware & Memory Minimum:  

1.8 GHz Intel processor  
2 GB of minimum memory, 4 GB recommended for better performance 
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1 GB disk space available 

Operating System OS 10.6, 10.7, 10.8  Intel 

Additional Software Flash®  Player 11 (fallback for playing MP3 for TTS) 

Java Runtime Environment™ 6, 32-bit recommended 

HARDWARE/SOFTWARE – iPad 

Hardware & Operating 
System 

Minimum:  

iPad 2nd Gen or higher 
Running iOS 6.0 or higher 

HARDWARE/SOFTWARE – Android 

Hardware, Memory & 
Operating System 

Minimum:  

Operating System: Running Android 4.1 or higher 

Screen Size: 10 inches or greater 

RAM : 2gb or greater 

HARDWARE/SOFTWARE – Common to all Machines and Operating Systems 

Display Monitor Set to minimum of 1024 x 768 pixels 

Minimum color display: 256 colors (8-bit) 

Internet Access High-speed Internet connection (see below) 

Peripherals Keyboard  (should not have shortcut hot keys enabled) 

Mouse is required for manipulatives 

Sound card, headphones for Screen Reader accommodation 

Sound card, headphones or speakers, microphone for audio recording capability  

*If audio is enabled, verify that sound is not muted in computer control panel 

NETWORK CONNECTIVITY 

Bandwidth Minimum 1.5 Mbps upload and download – T1, high-speed cable or high-speed 

DSL required for every 50-100 concurrent users 

Firewalls Port 80 and 443 must be open 

Proxy Servers Dynamic pages are not to be cached 

Allow both HTTP and HTTPS traffic for *.ctb.com 

Allow traffic from app.readspeaker.com (for screen reader accommodation) 

Exclude *.ctb.com addresses from filters—highly recommended 

Note: The software listed above has been tested for correct operation with the online assessment 
system. Later versions of these applications may work but they have not been tested and are not 
supported by CTB. 
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Table 3. Security Recommendations for Online Testing 
Function Description 

Instant Messaging Instant messaging and e-mail notification disabled 

Screensavers Screen savers and power savers disabled 

System Scans Anti-virus system scans and/or auto-updates set to run when testing will not be taking place 

System Restore System restore utilities, e.g. Deep Freeze, disabled during setup and testing, so that new data 
remain in place after system reboot 

Remote Desktop Remote desktop access disabled 

Web Content Filtering Exclude *.ctb.com from web filtering 

Others Other automatic software that needs to be disabled 

 
Software applications that would interfere with secure, locked-down browser application must be 
disabled/ turned off (not uninstalled); they must be set to run outside the testing window for security. 

Table 4 shows how CTB’s online systems currently comply with PARCC’s current technology 
requirements. 

Table 4. OAS Compliance with PARCC Technology Requirements 
   PARCC OAS 

Minimum Recommended* Specifications* 

Bandwidth Per Student 100 Kbps Not Specified 1-2 Kbps* 

OS Version Windows XP - Service Pack 3 Windows 7 XP - Service Pack 3 

Mac 10.5 10.7 10.4.8 

Linux Ubuntu 9-10 11.10 9.04 

Linix Fedora 6 16 11 

Linux OpenSUSE Not Specified Not Specified 11.1 

Chrome  19 19 Not Supported 

Tablet OS 
Version 

Android 4.0 4.0 Not Supported 

iOS 6 6 6 

Windows 8 8 Not Supported 

Thin Client Supported Yes Yes Yes 

Memory   512 MB 1 GB 512 MB 

Processor   Not Specified Not Specified 1.8 GHz 

Hard Drive Free Space Not Specified Not Specified 200 MB 

Connection Type Wired / Wireless Wired / Wireless Wired / Wireless 

Screen Size 9.5 in 9.5 in 9.5 in 

Resolution 1024 x 768 1024 x 768 800 x 600 

Input  Keyboard Yes Yes Yes 

Mouse / Touchpad Yes Yes Yes 

Audio Support Headphones Yes Yes Yes 

Microphone Yes Yes Yes 

Security Lock-down Browser Yes Yes Yes 
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As part of the OAS’ current roadmap, CTB is working on building out support for ChromeOS and 
Android devices. At this time, Windows tablets are not supported. 

 

Acuity Technology Overview 

The Acuity Four-Tiered System Architecture 
Acuity is a Web-based application delivered through commonly known Web browsers. Acuity functions 
on both Apple® Macintosh® computers and Microsoft® Windows®-based PCs. Acuity uses a four-
tiered architecture to deliver assessments and related functionality to each user as shown in Figure 3. 

Tier 1 
At the first tier, students complete assessments using an approved Internet browser pointed to an 
Acuity “appliance” (Web server) provided by CTB. 

Figure 3: Acuity's Four-Tiered Architecture 

 
Tier 2 
At the second tier, as part of the implementation of Acuity, an appliance is placed in each school 
district’s computer center. Working within the school computer network, students connect to the 
Acuity system through this Acuity appliance on an approved Internet browser. When a student 
completes an assessment, the Acuity appliance submits the student’s responses by sending the 
communication back to secure servers on the third tier. 

Teachers and administrators also log into the Acuity system through the same Acuity appliance to 
manage student rosters, assign tests, view reports, etc. Note: The use of this Acuity appliance greatly 
minimizes the Internet bandwidth needed by schools or districts to access Acuity. For the entire 
duration of an assessment, students are primarily using their district’s Local- or Wide-Area Network 
(LAN or WAN) for all content—not depending solely on the district’s Internet connection. 

Tier 3 
At the third tier, student results are submitted to centrally hosted servers in McGraw-Hill Education’s 
secure hosting facilities. These servers process and submit results to the fourth tier. 

Tier 4  
Finally, at the fourth tier, student results are stored and processed in Oracle® databases 

All data passed from the Acuity servers back to the School network happen over HTTPs secure 
transmissions. Acuity also employs a hierarchy role based system which allows only those users with 
direct rights or access to view student’s results, not other user can view these unless given permission 
to in the system. Roles and permissions are controlled by the highest level user called the "SuperUser" 
and that role can be designated to whomever the district chooses. CTB takes the security of student 
data very seriously and is compliant with federal regulations. 

Acuity technical specifications are presented below in Figure 4. 
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Figure 4: Acuity Technical Specifications 
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c. Describe any available training and technical support that is available 
for the computer-based assessments. 

High Stakes Online Assessment 
CTB's three-step checkpoint process, which is managed by our Online Implementation Manager, is 
designed to ensure that all online testing sites are ready for the test administration prior to the testing 
window. CTB delivers guidance, materials, and technical support directly to the districts and their 
technology coordinators. Working with the SDE's technical staff, our team will monitor site readiness 
progress and make sure that test locations are have the technology and configurations needed to 
guarantee a problem-free operational test administration. Our Online Implementation team will be 
supported by Arizona-based field engineers, who will conduct site visits and support technology 
coordinators with solutions to issues related to hardware and network infrastructure. 

The Online Implementation checkpoints for each online testing administration are: 

Checkpoint 1: Registration and Technology Survey Training 
• Confirm technology contacts 
• Site readiness planning 
• Initial site readiness status 

Checkpoint 2: Site Readiness 
• Test delivery client installation 
• Site readiness stress test 
• Site support and troubleshooting 

Checkpoint 3: Administration Setup 
• Test administration system access 
• Final content installation 
• Test assignments 
• Practice tests 
• Accommodation updates 
• Final workstation check 

 

Checkpoint 1 - Registration and Technology Survey Training 
The first checkpoint focuses on an initial check and feedback on a site’s readiness to test online using 
our Readiness and Technology Survey (RTS) system. District Test Coordinators verify that a 
Technology Coordinator has been identified in RTS and that both Coordinators are able to participate 
in the site readiness training sessions.  

Our RTS system is a web-based application, which is hosted by CTB. that is part of the site readiness 
process. To minimize the effort required by Test Coordinators, CTB will accept an import file from the 
SDE that contains an inventory of technology systems to help minimize the effort required to define 
existing capabilities. 

RTS will evaluate schools' capabilities by comparing the imported data to a benchmark configuration of 
minimum system requirements for online testing. CTB's Readiness and Technology Survey goes beyond 
a collection of system information; it is the first of three checkpoints we use to certify each school’s 
readiness for online testing.  

Checkpoint 2 - Site Readiness 
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The second checkpoint focuses on Site Readiness. Tasks such as installation of the Test Delivery Client 
software and content for stress testing, as well as completion of a local stress test are part of this 
checkpoint. Once the test delivery software is installed, schools prepare for their online stress test. The 
infrastructure trial test is not a load test; it is more in line with a short practice test to validate the site's 
readiness for final certification that local networks and workstations are ready for testing.  It is 
important for sites to exercise the largest number of machines that is planned to be used for testing at 
any one time. For example, if a site has one workstation for every student, plans to use 1,000 machines 
for online testing, but only 200 machines will be used concurrently for online testing at any one time, 
this site should stress test only 200 machines rather than all 1,000 machines. Not all students need to 
participate in the early stress test; it is meant to test workstations, not students.  

A statewide stress test may also be conducted during this period. The goal of this statewide stress test 
is to exercise all machines that will be used for online testing across the state at the same time by using 
practice tests to ensure all platforms are ready for the operational test.  

As described above, CTB’s test delivery software provides an enhanced network utility tool that can be 
used to verify connectivity between school networks and CTB servers. Additionally, this tool offers the 
ability to actively simulate a specified population of students concurrently taking a test under actual 
network load conditions. The simulator can be used by network personnel at various times of the day 
when testing will actually take place to ensure that test scheduling and peak loads can be adjusted to 
avoid interfering with optimal testing conditions.  

Checkpoint 3 - Administration Setup 
The third checkpoint focuses on beginning the final online testing preparations. Activities scheduled 
during this phase are test administration site training, District Test Coordinator training, conducting the 
practice tests, and completing the final workstation tests as a part of the practice tests.  

At the conclusion of final workstation test in Checkpoint 3, sites are asked to access the RTS one final 
time to click a checkbox which indicates that the site has completed Checkpoint 3. Once the Online 
Implementation checkpoints are completed, all of the online testing sites are ready to participate in the 
online assessment with confidence. 

Technical Support 
Each school will administer the online test according to its schedule within the test administration 
window. CTB’s Product Support staff will be available during scheduled support hours to assist with any 
user-support related issues. Complex incidents will be escalated to the appropriate groups within CTB 
to ensure timely resolution. 

During the test windows our Implementation, Product Support, and Development teams will meet on a 
regular basis to analyze any significant issues and determine corrective actions. Our goal is to address 
issues as efficiently as possible. Through our experience in other states we know that a key element to a 
successful implementation is proactive monitoring of the test administration progress and timely and 
constant communication and reports to the ADE, districts, and schools. 
 

Acuity Technical Support 
Empowering local educators with the knowledge, tools, and a sustainable local professional development 
paradigm to effectively utilize assessment results is essential to implementation. Since 2006, CTB has and 
continues to build an infrastructure of technical support services to satisfy the preferences of all Acuity 
users. CTB has established a well-defined, tiered support system of policies and procedures that provide 
consistency for the process of resolving and escalating technical support issues. We use a three-tiered 
approach to resolve support issues. All reported issues are logged and analyzed to inform future 
product development plans. 
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 Tier 1: Tier 1Help desk representatives respond to all Web-based, email, and telephone requests 
for support and most issues are resolved at this Tier. 

 Tier 2: Issues that cannot be resolved by Tier I are escalated to Tier 2, which is staffed by 
technology personnel who have experience with the software and are skilled in troubleshooting. 

 Tier 3: The rare issues that cannot be resolved by Tier 2 are escalated to Tier 3, which is staffed by 
geographically dispersed personnel. This level consists of Systems Administrators, Database 
Administrators, the Implementation team, the entire Editorial team, the Development team, and 
anyone they may contact to assist in the resolution of issues. These teams may and will 
communicate with each other throughout the resolution process. 

When issues, other than those related to the administration of assessments, cannot be resolved or it is 
anticipated that they cannot be resolved with 48 hours, CTB Technical Support updates customers on 
the status or projected status of the resolution. Support issues that occur 24 hours prior to or during 
the testing window are given priority and escalated immediately to Tier 3 technical support. 

The following provides more specific detail or readily available sources of technical support to all Acuity 
users: 

 Toll-free telephone support is available Monday through Friday, 8:00 a.m. to 8:00 p.m. (ET). The 
telephone number is displayed on the login screen as well as in a “Contact Us” selection displayed 
on every screen when logged into the Acuity platform. 

 There is a password recovery link on the login page for those needing assisting logging in, as well as 
an email link that users may click to send direct inquiries to technical support staff. While logged 
into Acuity, the “Contact Us” link, displayed on each Acuity screen, allows users to submit Web-
based inquiries and requests for support. 

 The Acuity system contains searchable, context-specific help files. For example, if the user is viewing 
a report and clicks on “Help”, a menu of topics pertaining to that specific report type will appear. 
Similarly, if the user is creating a test assignment and clicks “Help”, help relevant to creating 
assignments is displayed. The “Help” menus also contain a number of brief audio-enabled video 
tutorials displaying step-by-step “how to” demonstrations of the most popular Acuity platform 
features and functionality (e.g. Assigning Tests, Creating Custom Tests, overview of all Acuity 
reports and reporting elements). 

Understanding and drawing appropriate conclusions from assessment data is a routine part of our 
professional development to districts. Our Acuity Account Managers routinely arrange meetings 
between district administrators and CTB research scientists and content specialists to address questions 
and provide advice as needed. 

 

d. If the assessment is computer-based is there a paper / pencil option? 

TerraNova and CoreLink Administration Options 
TerraNova Common Core, CoreLink Services assessments, and Acuity assessments are available in both 
paper/pencil and online versions. 
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4. Assessment Administration 
a. Describe the total anticipated testing time for each assessment 
(mathematics, reading, and writing) by grade level. If computer-based, 
include the calculated student to device ratio. 

CoreLink Services 
CoreLink Services assessment forms are constructed with our customers to ensure desired 
characteristics, including testing time. CTB will work with the ADE to create test forms that address the 
priorities of Arizona educators and community stakeholders. 

TerraNova Common Core 
Approximate testing times for each TerraNova Common Core subject area: 

• Reading – 90 minutes 
• Language – 60 minutes 
• Mathematics – 100 minutes 

Acuity Assessments 
The common core-aligned Acuity assessments take approximately an hour each to complete, but they 
are not timed. Customers can administer them over multiple class periods if preferred. 

 

b. Identify the anticipated testing window for each assessment by grade 
level. 
CTB will accommodate testing windows as desired by the ADE. We would anticipate the likely use of 
TerraNova Common Core and CoreLink assessments in the spring, with Acuity interim assessments 
provided numerous times throughout the school year. 

 

c. Describe the training needs and available training for teachers and 
administrators pertaining to the administration of the assessments. 

Professional Development 
With the advent of online testing, the immediacy of online reports and the changing climate in education 
requiring that data be used to impact instruction and concomitantly that teachers be trained to use the 
data productively, CTB created a Professional Development group that has exceptional experience in 
Train-The-Trainer (TTT) model of professional development. A cadre of professional managers and 
trainers draw from an external pool of well-qualified, experienced coaches to meet the growing need 
for this service. The group offers tested, successful courses and develops courses to meet customer 
needs. The group has developed courses for users of online assessments, English-language learner 
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assessments and adult educators designed to help with testing instrument use and productive use of the 
resulting data to inform instruction and inform student growth. 
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5. Assessment Standards Setting and Scoring 
a. Describe the standards setting process. 

CoreLink Services 
CTB will implement the Bookmark Standard Setting Procedure to establish achievement level cut scores 
and achievement level descriptors for the Arizona assessments that will be developed from the 
CoreLink item bank. The Bookmark Standard Setting Procedure is one of the world's most frequently 
used methods to establish and validate achievement standards. As CTB invented this procedure in 1996, 
it is one of CTB's most frequently implemented achievement level setting methods, and a method which 
CTB is eminently qualified to lead. A committee of Arizona educators will convene to recommend cut 
scores that are consistent with the Arizona College and Career Ready Standards, with the operational 
definition of college and career readiness, and with the most up-to-date expectations for Arizona 
students. 

Given the high visibility of the Arizona testing program, ADE needs a contractor combining successful 
standard setting experience with a proven history of collaboration. CTB’s previous standard setting 
work demonstrates precisely the kind of flexibility, creativity, and commitment to excellence that will 
meet the high standards expected by citizens of Arizona. It maximizes the benefits of the desired 
outcomes for all stakeholders of the Arizona testing program. 

CTB recognizes that certain components are critical to any achievement level setting effort. As an 
industry leader in establishing achievement standards, CTB sees four components as being particularly 
important. 

1. Psychometrically defensible achievement levels are the desired results of each CTB 
achievement level setting and cut point validation effort. ADE must have the utmost confidence 
in the reliability and validity of the process used to determine and validate the achievement 
standards. To achieve this, CTB will include experienced research scientists and standard setting 
specialists in the design, facilitation, and support of the proposed cut point validation, 
achievement level setting, and determination of college and career readiness. 

2. Comprehensive documentation is a key part of demonstrating the procedural validity of an 
achievement level setting. The technical report provided to ADE following the Arizona 
achievement level setting program workshops will meet or exceed industry standards. CTB’s 
extensive experience with setting achievement levels allows educators and the public in Arizona 
to be assured and confident about the reliability and validity of the process. 

3. Providing superior and experienced project management is an essential element of the 
successful implementation of establishing and validating the achievement standards for the 
Arizona assessments. CTB Research Scientists with a wide range of standard setting experience 
will lead the achievement level setting program. The CTB Standard Setting Team will focus 
CTB’s resources and expertise throughout the achievement level setting program. This team 
will establish and maintain a cooperative effort between CTB and ADE for the duration of the 
assessment program. 

4. Security of test materials is a key component of all assessment programs. CTB is committed 
to maintaining the highest level of security throughout all phases of the Arizona achievement 
level setting program.  
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Full details of the Bookmark Standard Setting Procedure are available for review at 
http://www.ctb.com/ctb.com/control/assetDetailsViewAction?articleId=541&assetType=article&currentP
age=1&p=library. 

 

b. If already established, describe the performance levels and the 
performance level descriptors for each category. 

CoreLink Services 
Assessments through CoreLink Services allow the flexibility to set performance levels locally or through 
use of nationally representative data. CTB plans additional field testing and norming of the expanding 
item bank, and as described above, will work with ADE to set appropriate standards for its educational 
assessment. 

TerraNova Common Core 
The TerraNova Common Core tests report objective-level diagnostic information based on the 
Objective Performance Index (OPI) and Objectives Mastery Level, for both the TerraNova content 
objectives and the Common Core State Standards. The OPI is a function of the difficulty of the items 
contributing to an objective and will vary by test or test edition. Brief descriptions of the OPI and 
Objective Mastery Level are presented below. 

Objective Performance Index 
The OPI is a criterion-referenced score that appears in a number of score reports along with norm 
referenced scores. This score is an estimate of the percentage of any appropriate set of items related to 
the objective that the student could be expected to answer correctly. An OPI of 65 on a given objective, 
for example, means that the student could be expected to answer correctly 65 out of 100 similar items 
used to measure the objective. 

Objective Mastery Levels 
Student performance on an objective can be characterized as being in the High Mastery, Moderate 
Mastery, or Low Mastery range based on the OPI score. The Degree of Mastery scale-score ranges 
were derived from the performance level categories. Previously for TerraNova, five performance level 
categories were established for each of four grade groupings. 

Level 5: Advanced High Degree of Mastery 

Level 4: Proficient 

Level 3: Nearing Proficiency Moderate Degree of Mastery 

Level 2: Progressing 

Level 1: Step 1 Low Degree of Mastery 

The High Degree of Mastery scale-score range is a combined range of Levels 4 and 5 (Proficient and 
Advanced). The Moderate Degree of Mastery range combines the next two categories, Levels 2 and 3 
(Progressing and Nearing Proficiency). The Low Degree of Mastery range corresponds to Level 1 (Step 
1). Using interpolation based on percentages of students in the ranges, grade-specific Degree of Mastery 
scale-score ranges were derived from the Degrees of Mastery scale-score ranges for the grade 
groupings. 
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c. Describe the score reports available to teachers, students and 
parents. The description should include: 

i. How the reports illustrate a student’s progress on the continuum 
toward college and career readiness, grade by grade, and course by 
course; and 

ii. How the reports are instructionally valuable, easy to understand by 
all audiences, and are delivered in time to provide useful, actionable 
data to students, parents, and teachers. 

 
CoreLink Services Reporting 
Reports for assessments created with CoreLink Services will be designed in collaboration with the ADE. 
CTB is familiar with reports that the ADE has used in the past for reporting of high-stakes assessment 
results and looks forward to an opportunity to construct a system that incorporates the priorities of 
Arizona educators and parents. 

TerraNova Common Core Reporting 
TerraNova Common Core has been designed for rapid scoring and reporting. You’ll receive data back in 
7 days or less and the data is immediately actionable: 

 Objective and item level reports showcase student mastery on both national and Common Core 
standards 

 Report data is available online and in traditional paper formats so you can assemble reports in the 
ways that work best for you as your team interprets the information and communicates with 
parents and other stakeholders 

 Reports pinpoint where, within a comprehensive performance task, the student needs more work, 
by highlighting partial credit results 

 Reports enable you to view all items by item type so you can see all parts of a performance task to 
gain deeper insight into what students know and where knowledge and skill gaps may remain 

 

TerraNova Common Core Reports Help Connect School and Home 
TerraNova Common Core includes the Premier Home Report—an easy-to-understand snapshot of how 
an individual student is progressing toward mastery on specific Common Core learning objectives. The 
report also includes links to instructional activities that will help parents and teachers individualize 
instruction. 

The Premier Home Report offers dynamic translation in the top 10 ELL languages, including Arabic, 
Cantonese, Filipino, French Creole, Hmong, Korean, Punjabi, Russian, Spanish, and Vietnamese. 
Prescribed individual activities can also be translated, helping teachers and parents help their children. 

Acuity Reports 
Student performance data is critical as educators focus on improving student achievement. Educators 
require assessments that are systematic and well-coordinated with reports that provide student 
performance data relative to the skills and concepts in the CCSS. Acuity’s online reports provide quick, 
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efficient ways for teachers to determine appropriate instructional adjustments for individuals or groups 
of students. The standards-linked results are reported in user-friendly formats that will enable teachers 
to diagnose students’ needs easily by looking at the skill areas and seeing patterns of responses. 
Teachers can easily identify specific skills to re-teach or to identify groups of students who need help 
relative to particular standards and concepts. Extensive enhancements to provide robust Performance 
Task reporting have recently been integrated into Acuity. 

Acuity is equipped with a sophisticated and user-friendly reporting to provide teachers and 
administrators with a variety of reports at the individual student, class, school building, and district 
levels. The “drill down” features of Acuity reports ensure that the student performance data will truly 
help inform decisions about classroom instruction. Teachers are able to look inside student 
performance on content standards. The item analysis reports in Acuity enable the teacher to examine 
student performance at a granular level. The items are designed so that every response—both correct 
and incorrect—provides valuable information to guide instruction and help teachers, students, and 
parents monitor each student’s learning progress. The item distractors for the items in the Acuity 
diagnostic item bank were designed to reflect common misconceptions that students have regarding 
specific concepts. Assessment reports provide summary detail by CCSS that allows teachers to drill 
down on student performance grouping information and then make decisions about assigning 
instructional activities for students. Additional links allow teachers to see the statistics and design 
information about items and tasks associated with the CCSS as well as the actual item and task content. 
Table 5 summarizes the reports available in Acuity.  

Table 5: Description of Acuity Reports 

Report Name Description 

Assessment Report Identifies areas of strengths and weaknesses for individual students, classes, schools, district, or 
multi-district (state) levels relative to the standards. 

AYP Report Provides summary data by NCLB subgroups for schools, district, or multi-district (state) levels. 
“Drill down” functionality allows the user to view sub-groups assessment and item analysis 
reports at the class and student levels. 

Classroom Matrix 
Report 

An Excel spreadsheet which the user can open or save. The teacher can re-sort and reconfigure 
the report to see the data in many different views. This report shows how all the students in a 
class performed on each item and skill on an assessment.  

School Matrix Report An Excel spreadsheet which the user can open or save. The administrator can re-sort and 
reconfigure the report to see the data in many different views. This report shows how all the 
students in a school performed on each item and skill on an assessment. 

Assessment Matrix 
Report 

An Excel spreadsheet which the user can open or save. The district administrator can re-sort and 
reconfigure the report to see the data in many different views. This report shows how all the 
students in the district performed on each item and skill on an assessment. 

Item Analysis Report Displays how an individual or group performed on each item of an assessment. 

Longitudinal Report Displays a student’s progress over time on scaled assessments. 

Portfolio Report Displays a summary of all the assessments taken by a student in a given school year. A favorite of 
teachers to use during parent/teacher conferences. Parents are able to view the performance of 
their children across administrations and obtain a detailed picture of academic strengths and areas 
of need over time.  

Prior Year Reports Provides access to reports from previous instructional years. 

Progress Tracking 
Report 

Displays student progress data across up to 6 user-selected assessments (CTB-pre-made 
assessments and locally generated custom assessments). Displays the student’s progress relative 
to same-grade district level peers (local norms) on total test performance. Displays student 
progress over time down to the most granular levels of the Common Core Standards. 

Roster Reports Shows the percent correct by individual students, classes, schools, district, or multi-district (state) 
levels. 
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Report Name Description 

Summary Reports Compares how an individual or group performed across the school year. 
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d. Describe the process and timelines for scoring the assessments. 
Include computer-based and pencil / paper processes and timelines, as 
applicable. 

High-Stakes Assessment Scoring 
CTB’s headquarters are located in Monterey, California, in an earthquake-proof building specifically 
designed to accommodate the requirements of the testing industry, with a state-of-the-art electronic 
“data highway.” Influenced by high-stakes, custom testing programs that demand absolute security, 
architects created a building that supports the secure management of large-scale assessment programs.  

To provide the scanning and scoring capacity required to meet ADE and other customers’ assessment 
needs, we maintain a secure facility in Indianapolis, Indiana and the flexibility to establish sites, as needed. 
We are able to have all facilities operate as if they were next door to each other via our data network. 
This ensures that we have sufficient capacity to provide reports on time to schools, districts and states 
throughout the U.S. and internationally. At present, we scan more than 240 million sheets and print 
more than 38 million pages of reports 
each year for our custom contracts 
alone.  

CTB staff and facilities are also 
located in Sacramento, California and 
in Englewood, Colorado, with online 
assessment, reporting, and 
professional development facilities in 
Nashville, Tennessee and New York, 
New York. 

CTB has the capacity and experience 
to scan, score, and provide reports 
that your teachers can immediately 
put to use in their classrooms.  

Each year, we scan more than 300 
million sheets, complete more than 90 
million reads of constructed-response/open-ended items, and print more than 35 million pages of 
reports for our custom clients. Our goal is to add value at every step of the production process to 
accomplish this we have organized processing teams into cells.  

Each cell is responsible for the entire workflow for each shipment it receives, from opening the 
containers, to logging the materials, to identifying scannable materials, to preparing them for machine 
reading, and finally, for resolving any discrepancies in processing and releasing the documents to storage.  

The cellular organization provides numerous advantages. 

 smaller floor space for each cell means that documents are not misplaced.  
 fewer opportunities for error and easier error resolution because entire shipments can be 

researched conveniently.  
 more specialists in the unique processing requirements for your program  
 
We are continually assessing the value stream and identifying and eliminating those operations that do 
not add value to the process to speed delivery of your results.  
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CTB has the capacity and 
experience to scan, score, and 
provide reports that teachers 
can immediately put to use in 
their classrooms.  

We have the proven 
capacity to provide 5-
10 day turn-around 
time on reports. Results 
for TerraNova Common 
Core are available in 7 
days. 

Scanning Technology for All Types of Assessments 
CTB pioneered the development of mixed-format assessments; our ability to image-scan made it 
possible to scan/score and report these assessments as envisioned by our Research group. Our Scoring 
Operations department provides the most advanced equipment and software to maintain scoring 
accuracy and to ensure complete control and security of all customer documents.  

For custom work, our scanning software is written to each program’s 
specifications. For catalog work, scanning software is written to 

ensure the quickest turn around possible. High-speed optical 
scanners capture document images and optical-mark read data 
with maximum reliability. This capability provides fast, accurate 
scoring for all types of assessments. Raw scoring and editing of 
scanned data are performed in a client/server system 

(WinScore), where sophisticated edits can be invoked to review 
the integrity of each scanned batch and to produce a list of 

suspected errors to concentrate researchers on the most likely problems. 
This system reduces editing time and provides a high degree of quality control.  

CTB’s core scoring systems consist of three parts: WinScore automated image scoring and scanning, 
Electronic Handscoring (EHS), and IBM Mainframe. WinScore and Electronic Handscoring use extremely 
high-rate industrial scanners, decentralized databases, and hundreds of workstations. A comprehensive 
production system controls the routing and scheduling of optical-mark read data from each scan run 
into the WinScore system, and routes and schedules page images into the Electronic Handscoring 
System. It also controls automatic archiving of production files.  

Technology assets, scanners, and workstations can be increased overnight, or the workload can be 
adjusted to maximize performance. Each core scoring component operates as a standalone unit. Work 
is only passed between systems after quality control and validation are completed.  

System response and performance are judiciously maintained by frequent server and core scoring 
system upgrades. EHS, WinScore, and imaging server performance have remained below 55 percent of 
CPU and 60 percent of memory usage each year, at an average of 20 percent yearly, with peak 
requirements of more than a billion transactions per month.  

Reliable Electronic Handscoring of Constructed-Response Items 
CTB is one of the largest processors of open-ended and constructed-response items. We provide valid 
and reliable scoring of constructed-response items not only to our custom contracts, but also for users 
of our catalog assessments such as TerraNova Multiple Assessments and LAS Links. LAS Links is used by 
many states for their English language learner assessments. We first scored open-ended items in the late 
1970s, formalizing the capability with the opening of our Composition Evaluation Center in 1985. Since 
then, CTB has continuously scored open-ended and constructed-response items. Though by far the 
majority of our handscoring is now done electronically, with readers at workstations, we retain the 
capacity to score truly “by hand.”  

We work closely with you to develop scoring rubrics, which we consider 
part of the development phase, and to select rangefinders/anchor papers to 
be used in scoring and training. Beginning in 1985, we developed 
methodologies to successfully train and validate readers using state-
approved rubrics and training sets. All of our training combines live 
instructors and electronic courses. Rubrics are available to scorers at all 
times, and we still feel strongly that the best scoring occurs under the 
tutelage of highly qualified Group Leaders. We have experience scoring all 
subject areas and have long been known for our scoring of student writing 
product. 
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As the basis of our constructed-response scoring, our Electronic Handscoring System presents images 
of scanned test books to trained readers who assign scores for constructed-response items. Scanned 
output is viewed on high quality, workstation monitors. Images of each student’s responses are 
automatically routed to readers. Images of specific subsets of test items can also be routed to designated 
groups of readers trained to score those items. In addition to increased reader reliability, significant 
gains in reader productivity have been noticed with the implementation of this technology. This same 
process is used for our catalog products that require scoring by readers.  

Bringing the Results Together 
CTB follows a proven process that begins with meetings between our Technology Project Manager and 
customer staff to fully define reporting requirements. Sample reports are used as a starting point and 
result in reports that fully meet school, district and state requirements for NCLB, parents and for 
educators. We have the capability to provide an array of report options, including:  

 reports generated and printed at CTB,  
 enhanced online reports, including re-rostering and re-sorting, and 
 easy-to-use, easy-to-understand reports, student workbooks, and parent communications  
 
Reports result when our mainframe scoring system receives data from the EHS and merges selected-
response, constructed-response, and gridded-response item types into a single file. The data are derived, 
scored, summarized, sorted/selected, and reported according to your requirements. This system is 
optimized for very efficient, high-volume processing and provides maximum flexibility for report 
customization with custom programming to unique reporting requirements. Our programming staff has 
extensive experience with an array of custom contracts and unique reporting needs that enhances its 
ability to provide easy-to-use, timely reports for customers.  

Reports can be printed in the actual shipping sequence; no manual sorting or collation is required. In 
addition, each page can contain the complex graphics and the visual aids necessary to convey the 
information clearly to the wide variety of people who read the reports. Reports can also be recorded 
on CD-ROM for viewing on PCs, provided in PDF format, or online and interactive.  

Acuity 
Acuity automatically scores technology enhanced items and multiple choice items as soon as the 
students submit their responses. Educators can use the manual score functionality within Acuity to apply 
embedded score rubrics paired with student exemplars. Points and/or Labels used in the rubric will be 
shown on this scoring page. Educators can customize the number of points and the labels using the 
Acuity rubric wizard. Rubrics may also be printed for hand-scoring on bubble sheets and scanning and 
uploading into Acuity. Either method of scoring, online or on bubble sheets with scanning, will result in 
student, class, school and district level online reports. Scores from each assessment/instructional activity 
are posted in the student portfolios for convenience in accessing student performance across the school 
year. 

 

e. Describe how scores on the assessments will be comparable to other 
common college/career ready assessments. 
CTB’s products and custom assessments are carefully aligned to the Common Core State Standards. 
We have extensive experience with creating content for the Smarter-Balanced and PARCC consortia. 
Scores from the TerraNova Common Core assessments and CoreLink Services assessment created for 
Arizona could be compared to other college / career ready assessments, including those provided by the 
consortia, through equating studies. 
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6. Assessment Development 
a. Describe how the development of the assessments will adhere to the 
principles of universal design, so that the testing interface, whether 
paper- or technology-based, does not impede student performance. 
Universal Design 
CTB has a deep understanding of and experience in building assessments that are accessible to diverse 
students, from various subgroups, resulting in tests that are fair and valid across participants. The key is 
the identification of the targeted construct. Once the construct is clearly defined, barriers to assessing 
the construct can be minimized across subgroups of students who may differ due to factors such as 
language, culture, experience, ability, communication mode, or response needs.  

In creating an assessment that adheres to the principles of universal design, the participation of students, 
with or without accommodation needs, is assured.  

Assessments should be designed to create the maximum access to the assessment. Universal design 
principles require designing and delivering products and services that are usable by people with the 
widest possible range of functional capabilities—products and services that are directly usable (without 
requiring assistive technologies), as well as products and services that require assistive technologies. 
Test administrators are given clear instructions in administrative manuals and materials to apply the 
appropriate testing accommodations. 

The Standards for Educational and Psychological Testing (1999) state: 

“…all examinees (must) be given a comparable opportunity to demonstrate their standing on the 
construct(s) the test is intended to measure. Just treatment also includes such factors as appropriate 
testing conditions and equal opportunity to become familiar with the test format, practice materials, 
and so forth. Fairness also requires that all examinees be afforded appropriate testing conditions." 
(p. 74).  

However, fairness is not the only justification for universal design. Universal design becomes even more 
critical in the face of federal laws requiring the inclusion of all students in large-scale assessment. Such 
laws include NCLB, the Individuals with Disabilities Education Act of 1997(IDEA 97), the Americans with 
Disabilities Act (ADA), and the Civil Rights Act of 1965. CTB's approach to universal design is based on 
these principles: 

1. Equitable use 
2. Flexibility in use 
3. Simple and intuitive use 
4. Perceptible information 
5. Tolerance for error 
6. Low physical effort 
7. Size and space for approach and use 
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CTB is engaged in on-going research of accommodations and test design to maximize accessibility of its 
tests in light of these design principles. 

Addressing the full range of differently-abled students requires attention to how the needs of target 
populations may affect test conceptualization, test construction, test tryout procedures, item analysis 
procedures, and test revision. At CTB, we formed a committee of representatives from Content 
Development, Editing/Design and Production, Research, Technology, and special population experts to 
discuss the universal design priorities in assessment design to ensure that excellent and appropriate 
assessments are developed for all students.  

Excellent assessments are built from the inception with a solid foundation. Retrofitting is not only costly 
and time-consuming, but increases the likelihood of error and is ultimately less satisfactory in producing 
the desired outcome. From the beginning of the development process, all item development is 
performed by expert item developers with the involvement of state experts and educators. Items are 
developed to ensure that they are measuring the appropriate construct. Every item is examined for 
clarity in sense. We also examine items to determine if they can be simplified and still measure intended 
constructs.  

All assessment items go through extensive bias and community sensitivity reviews, both internally and in 
formal review meetings, to consider the unique needs of the student population. Bias and sensitivity 
reviewers include educators; individuals familiar with disability, cultural, and language issues; and other 
members of the community. After items, texts, and stimuli are selected and field-tested, experts review 
the items and tasks for DIF and discuss the results with experts. Items that discriminate against any 
group of students are eliminated from the selection pool or modified based on input from the bias and 
sensitivity review committee member recommendations. 

When developing test specifications documents, such as item specifications, we are attentive to ensuring 
that the constructs being measured are clearly defined and that construct-irrelevant sources of error 
are minimized. We ensure that the item specifications will lead to the development of items that 
represent valid demonstrations of the knowledge and skills being assessed and are appropriate for 
diverse student populations. Our development process focuses on developing aligned content that is as 
accessible and inclusive of all student populations as possible and that is not biased for or against any 
segment of the student population. 

During editorial reviews of items, tasks, stimuli and other test materials, we ensure that items, tasks, 
stimuli are accessible, amenable to accommodations, and free of potential sources of bias, and that all 
text adheres to the principles of plain language. Test directions are worded to allow for alternate 
response methods, where appropriate, and test items are worded in a direct and succinct manner, 
avoiding extraneous language unless it is required by the standard or indicator. For both print and online 
test materials, we are attentive to legibility, readability, comprehensibility, and navigability.  

With the increased number of English learners (ELs) in the United States, in addition to standard 
universal design development and review procedures, CTB attends to the language complexity issues 
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identified in research (Abedi & Sato, 20081) in order to minimize items' impact on English learners 
during the assessment. Editorial strategies include avoidance of unfamiliar words and phrases unrelated 
to grade level content; avoidance of idioms, idiomatic phrases, multi-meaning words, and false cognates; 
eliminating indefinite pronouns and long noun phrases; minimizing grammatical complexities such as 
complex and compound sentences, conditional and adverbial clauses, relative clauses, unfamiliar verb 
tenses, formal language structures, passive voice, complex arrangements of parts of speech, negation, 
and excessive use of prepositional phrases; and elimination of unnecessary information in item stems and 
unnecessary abstractness in problem representations. Editors and item writers are trained to attend to 
these potential sources of construct irrelevant variance and editorial reviews focus on minimizing their 
presence in items and tasks. It is important to note that CTB recognizes that college and career ready 
students are expected to read, comprehend, and interpret complex text. Therefore, linguistic 
complexity reviews are focused on items rather than reading passages.  

CTB assessment editors use the Universal Design checklist, presented below, to perform editorial 
reviews to verify that test items and materials adhere to the principles of universal design and plain 
language. 

Universal Design and Plain Language Item Editing Checklist 

I. Maximum Readability and Comprehensibility 
At the word or phrase level, the item: 

• Uses familiar, high-frequency words 
• Avoids ambiguous words 
• Avoids multiple-meaning words unless related to the content being measured 
• Avoids words with irregular spellings unless those are being assessed 
• Avoids technical terms or abbreviations unless related to the content being measured 
• Avoids idioms, unless idiomatic expressions are being assessed 
• Avoids proper names or uses simple, pronounceable names 
• Uses the same term for a concept consistently throughout the item or stimulus (e.g., use boat 

consistently, do not also use yacht) 
At the sentence level, the item: 

• Avoids use of needless words, phrases, sentences 
• States essential information explicitly 
• Uses sentence structures that are simple, direct, and familiar (i.e., complex sentences are 

rewritten as shorter sentences) 
• States the most important ideas first in a sentence 
• Uses clear pronoun-antecedent relationships 
• States clearly relationships among ideas using precise, logical connectives 
• At the item level, the item: 

 
 

 

 

 

 
1 Abedi, J. & Sato, E. (2008). Linguistic modification. Washington, DC: United States Department of Education LEP 

Partnership. Retrieved September 4, 2012 from http://www.ncela.gwu.edu/files/uploads/11/abedi_sato.pdf 
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• Presents information, ideas, or graphics in an orderly and logical way 
• Uses clear signals to direct attention (e.g., “look at the graph.”, “read the dictionary entry”) 
• Introduces one idea, fact, or process at a time; then develops the ideas logically 
• Sequences steps or parts of the item in the order the examinee should perform them 
• Signals explicitly more than one question within an item (e.g., marks each question with a bullet, 

letter, number, or other obvious graphic signal) 

II. Accessible, non-biased items 
Items are reviewed and edited to be sure they are: 

• Free of offensive, disturbing, or inappropriate language or content 
• Free of stereotyping based on gender, race, ethnicity, religion, socioeconomic status, age, 

regional or geographic area, disability, occupation, lifestyle 
• Sensitive to historical representation of groups 
• Free of differential familiarity for any group based on language, socioeconomic status, regional or 

geographic area 
• III. Accessible, legible text and graphics 
• Illustrative and item art is reviewed to ensure: 
• Titles and labels are upper case/lower case (i.e., not caps, drop caps, or italics) 
• Type size for headings and subheadings should be larger and bolder than regular print and set in 

a font style that differs from that of the general text. 
• Line plot labels are next to the plot lines 
• Type size for headings, captions, footnotes, keys, legends, etc., is at least 12 point. 
• Shading is not used behind text. 
• Grayscale and shading is avoided, particularly where pertinent information is provided. 
• Keys or legends are placed to the right of the graphic (not to the left or below). (Note: Keys or 

legends that supplement reading graphics are placed at the top left of the tactile graphic or on 
the left-hand facing page in Braille transcriptions)  

• Graphs or pictures use high-contrast fill shades or patterns. 
• Grayscale drawings or illustrations with little contrast are avoided. 
• Use of illustrations that are merely decorative is avoided. 
• Complicated drawings with extensive details are avoided unless related to the skill being 

assessed. 
• Graphics that extend over more than one page, or are likely to extend when increased for large 

print, are not used. 
• Large maps that cannot be contained on one page if enlarged are not used. 
• Extensive charts or tables with multiple columns are avoided unless essential to the skill being 

assessed. 
 

b. Describe any comparability studies between the paper/pencil and 
computer-based assessments. 
CTB is capable of providing quality analyses should the ADE be interested in comparability studies 
between paper/pencil and computer-based assessments. 
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c. Describe the processes for item development. The description 
should include: 

i. How the reading and writing items will require students to 
demonstrate a range of higher-order, analytical thinking and 
performance skills in reading, writing and research based on the depth 
and complexity of the standards, allowing robust information to be 
gathered for students with varied levels of achievement; and 

ii. How the mathematics items will require students to demonstrate a 
range of performance based on the depth and complexity of the 
standards, allowing robust information to be gathered for students with 
varied levels of achievement. 

CTB's Experience with Common Core Assessments 
Since early 2010, CTB has directed its efforts with the goal of producing and publishing materials with 
content fully aligned with the CCSS. In preparation for developing CCSS-aligned test content, our 
content specialists conducted thorough analyses of the standards, appendices, and published clarification 
documents. They also attended webinars and sought the direction of authors of the CCSS for further 
explication. Internally, specialists and directors conducted multiple training sessions that focused on the 
CCSS for the professional development of all assessment editors. Further, alignment studies were 
conducted to determine the degree of alignment of CTB’s existing content and products to the CCSS, 
and we determined needs for revising existing products, expanding existing item pools, and developing 
new products aligned to the CCSS. 

CTB’s English Language Arts group made extensive efforts to define and apply the content and the 
“spirit” of the CCSS to new and existing products. Specifically, the ELA content leads wrote detailed 
item specifications so that items are developed to be fully aligned to the CCSS for ELA and Literacy. 
Additionally, careful consideration was given to the text types and text complexity necessary to support 
items aligned to the CCSS. 

CTB’s Mathematics group made similar efforts to apply the content of the CCSS with an eye toward 
creating a richer assessment experience. We focused on creating new, innovative item types, some of 
which leverage advances in technology to test concepts in ways not previously encountered on 
summative assessment tests. CTB’s CCSS specifications in Mathematics are aimed at incorporating not 
only the “Standards for Mathematical Practice,” but also to address college and career readiness 
concepts, such as by incorporating problem-solving techniques within a variety of contexts identified as 
21st century themes. 

When creating test designs for both shelf and custom products that measure CCSS constructs, we give 
attention to breadth and depth coverage, use of technology, inclusion of a variety of item types, on-line 
testing, and computerized scoring. Product development initiatives at CTB since the publication of the 
CCSS exemplify these efforts.  

CTB determines the match between depth of knowledge and test questions and content standards by 
attending to two aspects of the item; rigor and item difficulty. The Common Core State Standards call 
for items that fall within a range of depth of knowledge levels. Some standards call for evidence that 
requires analysis while other standards call for evidence that requires literal comprehension. Rigor, as 
defined by Norm Webb’s taxonomy, has to do with the types of thinking and responding students are 
expected to do when faced with the item or task. Items and tasks at Level 1 require recall of knowledge 



Arizona Department of Education | Standards-Based Competency Assessments RFI Response | Page 51 

 

© 2013 CTB/McGraw-Hill LLC (Unpublished) 

and literal comprehension. Items and tasks at level 2 ask students to demonstrate conceptual 
understanding and simple applications, as well as some thinking or reasoning (e.g., infer, classify, 
determine cause and effect, predict, interpret). Items and tasks at level 3 of Webb’s taxonomy (strategic 
thinking) require students to use higher order thinking and responding skills to draw conclusions, make 
interpretations, solve non-routine problems, explain phenomena, etc. Finally, at level 4 of Webb’s 
taxonomy (extended thinking), items may ask students to design, synthesize, critique, evaluate, and 
prove (support claims with evidence). CTB works internally as well as externally to define the level of 
rigor desired for the assessments. CTB also defines the allocation of DOK by item in the test blueprint 
by standard. Should all items/tasks demand level 3 – strategic thinking? Is there a place in a diagnostic 
test for assessment of literal comprehension or recall of important knowledge? The answer to this 
question should be based on the inferences to be made from assessment scores. If an inference is 
specific (e.g., students with this score have mastered the critical knowledge and skills and they can apply 
critical knowledge and skills in a variety of contexts), then assessment items and tasks could be written 
at levels 1 and 2. However, if an inference is more global (e.g., students with this score can use their 
knowledge and skills in new and non-routine contexts, can see the interrelationships among critical 
concepts and skills, can select appropriate strategies for the task at hand, and can use their knowledge 
and skills to generate new products and new ideas), then assessment items and tasks must be written at 
levels 3 and 4.  

Levels of rigor can be manipulated in many ways. Items and tasks can elicit student knowledge/skill 
related to part of a standard rather than the entire standard. If standards are decomposed, items are 
more likely to elicit knowledge and skills at lower levels of Webb’s taxonomy. Alternately, items and 
tasks can vary in rigor by assessing a standard at each of the Webb depth of knowledge levels (e.g., recall 
an equation, apply the equation, evaluate the results that come from the equation, use the equation to 
generate a new data set). 

Rigor is not to be confused with item or task difficulty. Items and tasks can have a high level of rigor 
(e.g., level 3 – strategic thinking) without being extremely difficult. For example, a literary interpretation 
or critique of an author’s strategies can be done using simple text; students can solve non-routine 
problems using a simple data set; students can generate hypotheses or draw conclusions from data with 
a simple set of scientific results.  

Item formatting provides another way to maintain rigor while controlling item and or task difficulty. 
Items and tasks can be simplified through scaffolding. A complex task may present all stimuli at the same 
time and expect students to refer back to the stimuli as needed or break up the stimuli so that each 
stimulus is closer to the items/tasks for which it is needed. A complex response can be scaffolded by 
asking students to respond to multiple interdependent prompts. A complex response can also be 
scaffolded by giving students graphic organizers in which to supply their responses. The choice of 
strategies for controlling item and task difficulty must be driven by the standards and needed evidence. 
For example, if a literacy claim is: “students can analyze and interpret response to complex text,” 
simplifying text is not an option. 

Coverage of CCSS Breadth 
Many of the Common Core State Standards are multi-layered, multi-faceted, and multi-dimensional. For 
one item or task to address all the layers of a complex standard, the item or task would be complex as 
well. Sometimes the most effective way to assess multiple layers of a complex standard is to create 
several items that tap into different layers. CTB products have items and tasks that do both. Some align 
with parts of a complex standard and others align with the entire standard.  All new items have been 
written to align with the Common Core, and for each standard, we have designed multiple 
complementary items, where necessary, to ensure that all aspects of the standard are examined and 
tested. 

Consider the grade 11–12 English Language Arts standard 4 for Reading Informational text: 
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Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, 
and technical meanings; analyze how an author uses and refines the meaning of a key term or terms 
over the course of a text (e.g., how Madison defines faction in Federalist No. 10). CCSS.ELA-
Literacy.RI.11–12.4 

The standard demands that the student demonstrates distinct but related skills:  

1. An ability to determine the figurative meanings of words and phrases as they are used in the text  
2. An ability to determine the connotative meanings of words and phrases as they are used in the text  
3. An ability to determine the technical meanings of words and phrases as they are used in the text  
4. An ability to analyze how the author uses and refines meanings of a key term or terms over the 

course of a text.  

Each part of this standard calls for targeting different words and phrases within a text. One item alone 
cannot do that, but one item can focus on any one of the four parts of that standard.  

At CTB, our experience has shown that an effective approach is to have different but complementary 
test items target each of the components of a complex standard. An item that focuses on one part of a 
standard will provide evidence—and thus, information--of a student’s proficiency relative to that part of 
the standard. Taken together, multiple items can provide evidence of the student’s performance against 
the full standard.  

There are many Common Core State Standards that can indeed be assessed via single items. 
Additionally, there are items and tasks that measure more than one standard. For example, many 
reading items will measure reading standard 1 along with another reading standard. The approach taken 
by CTB in developing items that address different aspects of the standards is similar to the approach 
taken by the Partnership for Assessment of Readiness for College and Careers (PARCC) and the 
Smarter Balanced Assessment Consortium. 

Another strategy for assessing complex standards is to use performance tasks. For example, one CCSS 
eighth grade standard (8.SP.1) is: 

Construct and interpret scatter plots for bivariate measurement data to investigate patterns of 
association between two quantities. Describe patterns such as clustering, outliers, positive or negative 
association, linear association, and nonlinear association. 

The standard demands several skills: 

1. Constructing a scatter plot of bivariate data 

2. Interpreting the patterns in the scatter plot 

3. Describing these patterns in terms of positive or negative association, linear association, non-linear 
association 

4. Describing clustering and outliers 

 

This standard could be assessed through several separate items associated with one or more scatter 
plots or through a performance task in which students create a scatter plot for a set of data and then 
analyze the patterns shown in the data. Performance tasks can give a set of directions so that students 
work independently or they be scaffolded to walk students through the different aspects of the standard. 
 

CTB Leadership in Technology-Enhanced Item Development  
CTB has considerable experience developing computer-delivered technology-enhanced (TE) items that 
incorporate functionality and elements beyond those available in a traditional multiple-choice format. 
These innovative elements may be realized in the structure of the items or tasks (see the examples 
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below) or may refer to the addition of multimedia such as audio and video. Our current TE item 
development work for Smarter Balanced and PARCC applies digital technologies to build items that can 
measure student knowledge and skills against the full range of the CCSS. 

As part of the Invitational Research Symposium on Technology Enhanced Assessments (2012), CTB was 
asked to develop a technology enhanced English language arts assessment item that could measure a 
“hard-to-measure” construct or standard that is typically avoided in traditional assessments. As part of 
the development we were asked to attend to issues of measurement, including reliability and validity, 
student engagement and motivation, instructional relevance, and feasibility in development and scoring. 
We developed a comprehensive document of the considerations, challenges, and development process 
for the resulting set of five technology enhanced items aligned to Common Core State Standards 
(CCSS) for English Langugae Arts. The technology enhancements included such features as video and 
audio, student choice and response flexibilities, a constrained online search environment, pop-up 
glossaries, online accommodations, automated and rule-based scoring for text and oral responses, and 
instructionally helpful performance reports. In our report, Using Technology to Assess Hard-to-Measure 
Constructs in the CCSS and to Expand Accessibility: English Language Arts (found 
at: http://www.k12center.org/events/research_meetings/tea.html) we describe the development process 
first in terms of the standards, claims, targets and evidence, followed by considerations in technology 
enhancements, accessibility, scoring methodologies and psychometrics. We provide a full description of 
each item in the set in the appendix and conclude by summarizing the challenges and our 
recommendations for assessment development processes important to future technology enhanced 
assessments.  

Key recommendations for developing technology enhanced items and tasks are provided. First and 
foremost, the validity of the technology enhanced items, when considered initially through the lens of 
evidence, results in items that are not driven by what is available, but by what knowledge, skills, and 
abilities are targeted and observable. That means, while the authoring environment should encourage 
the use of available technology features, those features should not drive the item design. Items should be 
designed and documented with the most valid and innovative thinking in mind, regardless of feature 
availability. When the technology catches up, the best items will have already been developed. Until 
then, the evidence should continue to drive the design, tempered by available technologies. 

CTB's Technology Enhanced Item Development Process 
CTB has established a set of processes for the design and development of TE items in order to provide 
student measures of the knowledge and skills called for in the CCSS, while ensuring that the 
measurement is fair, accessible and inclusive of all student populations. In general, the processes involve 
the following. 

• Planning: focuses on determining which CCSS are suitable for greater depth of measurement 
through the use of innovative items and at what level of detail. How much information could an 
innovative item provide about the depth and breadth of the construct involved in an identified 
standard? 

• Designing: concentrates on key aspects influencing item development, administration, and 
scoring. How do we ensure that the innovative items will raise the degree of critical thinking 
students will need to apply when responding to the items? 

• Developing: centers on the specific steps that must be implemented in the development of 
innovative items, including rubrics, universal design principles, and the look and feel of innovative 
items. 

• Field testing: addresses testing to verify that the items adhere to the defined requirements, are 
free of defects, and meet customer expectations. 
 

Early in 2010, we began building TE items with basic functionality such as drag-and-drop, multiple 
correct response, gridded or constrained constructed response items with fixed value sets, etc. Today, 

http://www.k12center.org/events/research_meetings/tea.html
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as one of the selected vendors, we are developing dozens of TE items at Depth of Knowledge levels 2 
and 3 for both Smarter Balanced and PARCC consortia. 

Spring 2013 deployment to our online platforms includes new TE items that will extend our drag-drop 
items to all categories including matching and arrangements, categorization with many-to-1 and 1-to-
many clone on drag, sequencing, passages with embedded drag objects, and highlight and drag text 
capabilities. Additionally, we are building constrained mathematics items that contain symbol palettes 
acting as machine-scorable constrained response types where a response consisting of an arrangement 
of a limited set of symbols and possibly typed characters is evaluated for equivalence to a set of target 
expressions. All of our TE items will allow the inclusion of audio/visual stimuli and static art. 

Technology-enhanced item types are a critical component of Acuity’s future direction. In 2012, Acuity 
launched its first set of technology-enhanced item types written to the Common Core standards. CTB 
now has the infrastructure for creating, hosting, administering, scoring, and reporting technology-
enhanced items. This infrastructure is flexible enough to support several types of technology-enhanced 
items as described by Kathleen Scalise from the University of Oregon, and a member of CTB’s 
Publishing Advisory Board. Additionally, Acuity’s infrastructure for supporting technology-enhanced 
items was developed in the spirit of continuous development, with plans to continue adding new 
capabilities to the infrastructure to support new technology-enhanced item types in the future. 

Currently, the Acuity platform can fully support these five technology-enhanced item types: 

Reordering/Rearrangement: Matching (3A): Items developed from this template require a student to 
demonstrate knowledge through connecting (or matching) short pieces of text. Suggested item 
directions for this type of item include “Connect the following…to…”, “Match the…on the…to the...on 
the…” 

Reordering/Rearrangement: Categorizing (3B): Tasks developed from this task template present a 
block of text and allow the student to select one or more contiguous subsection(s) of that text. 
Suggested item directions for this type of item includes “Click the word that …”, “Identify all words 
with …”, “Select all phrases (or sentences) that …” 

Reordering/Rearrangement: Reordering and Sequencing (3C): Tasks developed from this template 
require a student to organize text into categories with a maximum of one object allowed in each 
category. Suggested item directions for this type of item include “Arrange the following…based on…”, 
“Order the…according to…”, “Place the following…onto the…”, “Use the…to complete the…” 

Reorder Text (3D): Tasks developed from this task template present blocks of text and allow the 
student to reorder the blocks. Suggested item directions for this type of item include “Arrange the… 
based on…”, “Move the following… into the correct order based on…”, “Reorder the…” 

Multiple Answer (2C): MCRs consist of a stem and 4-6 response options, and more than just one 
option is a correct response. The question stem will indicate how many responses are correct. 

In the future, Acuity intends to continue to build new capabilities on our infrastructure to support new 
types of technology-enhanced items as identified here by Kathleen 
Scalise: http://pages.uoregon.edu/kscalise/taxonomy/taxonomy.html. 

 

CTB's Item Development Process 
Our item authoring and editorial review processes are all oriented toward ensuring high-quality items 
that meet the project's item specifications and are clearly aligned to the intended content standard and 
subskill and level of cognitive complexity. These processes are described in detail here. 

Item Writer Selection 

http://pages.uoregon.edu/kscalise/taxonomy/taxonomy.html
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Each CTB item writer has at least a Bachelor's degree in education or in the content area for which 
he/she is writing, and most writers have previous classroom teaching experience. CTB typically 
customizes the specifications for the qualifications of item writers, particularly content area expertise 
and language acquisition experience, as needed to suit the item development requirements for the 
assessment program or product. We submit the qualification requirements to the customer for review 
and approval. CTB then submits the résumés of item writers to the customer for review and approval.  

Item Writer Training 
CTB provides extensive training to our item writers in how to develop high-quality items. CTB’s 
standard operating procedures include start-up meetings/trainings led by our Principal Assessment 
Editors. The start-up meetings cover: 

 the assessment’s purposes and history 
 scope of work and schedule 
 general content, style, and art guidelines 
 process for authoring and submitting items using CTB's internal item authoring system 
 
The start-up meetings conclude with the assignment of an item development practice exercise. The item 
writers are assigned a small batch of items to develop according to the program’s specifications and 
using the authoring system. The practice items are reviewed in follow-up training sessions that are 
content-area specific. The content-area meetings cover in detail: 

 item development cycles and item quantities by grade band, domain, and standard 
 project and content-specific information and expectations for item quality 
 how to use the item specifications, content constraints, misconceptions, and sample items 
 how to write quality test items, with attention to Universal Design and accessibility 
 examples of both good and poor items to illustrate expectations for the quality of item content, 

adherence to the style guide, and art 
 
The item writers are given their first assignment after they have completed the start-up and content-
area specific trainings. Immediately following the item writer’s first submission of items, CTB conducts a 
joint resolution meeting between the assessment editors and item writers during which the editors give 
the writer detailed feedback on the items and answer any questions. Additional joint resolution meetings 
are scheduled as necessary. 

CTB also provides recordings of all the live training sessions for the item writers to reference at their 
convenience. CTB encourages the item writers to contact the assessment editors with questions at any 
time during the project in order to achieve continuous improvement. 

Item Writing Assignments 
CTB editors use the test design and blueprint to create detailed item writing assignments that identify 
the standards to be assessed, the assessment claims that are to be supported by assessment evidence, 
and the number of items or tasks of each type or format and the level of cognitive complexity or rigor 
for each item. 

For ELA item development, the editors first choose texts that demonstrate a range of complexity and 
reflect the intent of the CCSS. For items related to these texts, the editor determines the standards that 
can be assessed by the text and the cognitive rigor that should be met by the items. That information is 
conveyed to the item writer along with the numbers and types of items to be written.  

CTB editors submit the assignments to the item writers who may respond with questions to clarify the 
assignments. The item writer submits the developed items along with the assignment sheet and any 
comments related the items. The editors then use CTB’s Item Acceptance Criteria rubric to review the 
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items and determine whether the items must be sent back to the writer for revision or moved forward 
to the next stage, a senior editor review. 

Multiple-Choice Items 
When the item writers develop multiple-choice items, a single answer choice is clearly and irrefutably 
correct, and distractors represent common misconceptions and errors demonstrated by students as 
they acquire mastery of the content knowledge and skills. In addition, the item writers create answer 
choices so that there are no outliers or obviously incorrect answers to a student who does not have the 
knowledge, skills, or ability to answer the item correctly. All answer choices are of approximately the 
same length, paired so equal number of answer choices are either long or short, or of increasing or 
decreasing length. Numerical answers will be configured so no one answer stands out from the others. 
As with answer choice length, the format of all answer choices is parallel, or they are paired so an equal 
number of answer choices are formatted the same. 

A rationale for each multiple-choice distractor is developed at the same time the item is developed. The 
rationale for each distractor states the misconception or error that the distractor represents. 

Constructed-Response Items 
The same philosophy is used with constructed response (CR) item rubrics. In addition to response 
descriptions and criteria for each achievable score point, an exemplary response is given showing how a 
student will most likely respond. For each score point, common student misconceptions are exemplified. 
It is vital that a complete scoring guide for each CR is developed at the same time the item is written; 
doing so ensures that a fully correct response is achievable and that a range of responses can be written 
at each score point in order to discriminate among students’ proficiency levels. 

Performance Tasks 
Performance Tasks (PT) are comprised of a few to several components and may be administered in one 
class period or over a period of days, depending on the product’s or customer’s requirements and on 
the specific performance task. The PTs are developed to engage students in activities that are more 
representative of classroom activities, such as classroom discussions, research, and editing. Reading PTs 
include texts that reflect the text types supported by the Common Core State Standards, including 
literary text, informational text, and graphics. Each PT includes components that build upon each other, 
increasing in complexity or difficulty, and culminate in a larger task, such as an essay or an extended 
constructed response. Each component within the task may align to one or multiple Common Core 
State Standards. Once developed, the innovative items and PTs are reviewed internally, using a 
proprietary alignment rubric, to ensure that the items meet a high standard and reflect the intent of the 
Common Core Standards. The alignment rubric ensures that text and items support the depth and 
breadth measurement of the skills and concepts described by the standards so that inferences may be 
made about a student’s proficiency. It also ensures that both a text and items represent a range of 
cognitive tasks and provide sufficient opportunities for students to demonstrate the thinking required by 
the standards and test design. 

The task development process begins with the identification of standards or groups of standards from 
the Common Core State Standards that will provide a rich context for student thinking in a 
performance task setting. As a first step, CTB works with the customer during the initial start-up 
meeting and follow-up conference calls to develop criteria for the selection of target standards. 
Performance tasks are targeted at groups of standards. Criteria for selecting target standards might 
include a determination of whether a given standard or group of standards: 

 requires the student to develop robust cognitive structures rather than acquisition of factual 
knowledge,  

 provides opportunity for non-routine application of knowledge, and/or 
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 supports key college and career readiness capabilities (e.g. formulating and solving problems, doing 
research, communicating effectively. 

 
Careful consideration is given to the evidence needed from the items or tasks to support inferences 
about whether the student is on track for college and career readiness, particularly at the elementary 
level. Cognitive tasks are identified that align to the identified Common Core State Standards and that 
are grounded in curriculum and best-practice instructional activities within the classroom. For example, 
in mathematics, a grouping of several geometry content standards might be accessed through the 
cognitive task of modeling with mathematics from the Mathematical Practice Standards and set in a 
problem-solving context from a curriculum unit. In ELA, a group of writing content standards might be 
assessed with the cognitive task of developing and strengthening writing. For science and social studies, 
content standards might be identified and addressed by cognitive tasks that link to college and career 
readiness such as constructing an explanation or comparing multiple perspectives. In addition, the 
standards for Literacy in Science and Social Studies will be incorporated at appropriate levels of text 
complexity that reflect the standards. 

Innovative Items 
In addition to developing multiple-choice and constructed-response items, CTB develops innovative item 
types for our summative and interim item pools for all grades and content areas. Innovative items 
include technology-enhanced items, such as multiple correct response and drag and drop. These items, 
usually with a range of difficulty, allow for questions to be asked in different formats that are engaging 
and familiar to students. 

To help facilitate and standardize the TE item development process, CTB has established as a business 
practice the creation of item templates and storyboards that serve as consistent, re-usable sets of 
criteria to identify and define content, narratives, images, depth of knowledge, and other elements 
across contents and item types. Based on this practice, once the target content has been identified, the 
development of the associated TE item involves four steps: 1) determine if the item type can be 
computer-scored; 2) create or use an item template and a storyboard to guide item authoring, 3) create 
the rubric, and 4) address universal design issues related to legibility, readability, comprehensibility, 
navigability, and overall accessibility. 

This process also includes guidelines for the look and feel of TE items. Some of these follow. 

 In ELA, students will be able to view and analyze video excerpts, listen to text, conduct controlled 
research, manipulate text on their computer screens, and interact with item and test elements. For 
example, while reading, students will be able to highlight details that support key ideas or drag-and-
drop words and phrases into graphic organizers. For editing items, they will be able to choose the 
correct punctuation mark or the best form of a word from a drop-down menu. Furthermore, ELA 
performance tasks will consist of text and a series of focused items—multiple choice, constructed 
response, technology enhanced—that will allow students to demonstrate mastery of specific skills. 
These smaller tasks will scaffold comprehension and in most tasks, culminate in an extended task, 
such as creating a story board for a Public Service Announcement. 

 In mathematics, students will be able to work with items requiring independent or group research 
to be used for data analysis, edit equations and/or graphs on their computer screens, or interact 
with various item and test elements. Performance tasks will incorporate real-world or mathematical 
contexts, resulting in a series of problems or steps which represent scaffolding of the mathematics 
concepts involved. These tasks will go beyond merely a “plug-and-chug” task to demand active 
performance on the student’s part, such as researching the gross domestic product of various 
countries and analyzing that data for trends. In this example, the task may require that students 
explain how they were able to avoid biases in their selection of the data or what biases may still 
remain within their data set.  
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While these guidelines provide directions about the format of the items, another set of guidelines 
provides information about the content of the item. For example, specifications have been written for 
each granular objective of the CCSS, and each includes the following: 

• Definitions and examples of key content concepts (e.g., figurative language, tone) 
• Intended item focus 
• Parameters for correct answer and distractors for multiple choice and multiple-response 

multiple-choice items 
• Parameters for constructed-response items, including response targets and expectations 
• Parameters for text(s) to be used for measuring CCSS skills 
• Appropriate cognitive complexity (depth of knowledge) levels 
• Appropriate item types 
• Sample item stems and/or complete items. 

 

Reading Text Selection  
CTB selects reading texts from authentic sources to fulfill the needs defined in the test and item 
specifications. We abridge, adapt, and format the materials as necessary to provide engaging and 
appropriate stimuli that will add to the content validity. CTB also uses general passage specifications for 
passage selection and development. 

Reading passages are selected before item writing begins. Our staff has extensive experience in searching 
libraries and files for appropriate authentic passages, identifying rich stimulus sources, selecting 
appropriate and interesting material, including real-life contexts, and ensuring that applications of the 
content standards are meaningful and relevant. Our editors identify and avoid potentially controversial 
and inappropriate content matter, determine passage length, assign reading levels, and suggest acceptable 
modifications of passages. They review magazines, reference guides, anthologies, periodicals, 
newspapers, and individual works of literature to find a variety of passages, including historical 
documents, editorials, biographies, primary source material, memoirs, journals, consumer materials, 
and/or advertisements that would be suitable for the assessments. 

We put great emphasis on finding material that is engaging to students and that is of general interest and 
familiarity to most students but is not so familiar that it creates a potential source of bias. Stories feature 
well-developed characters portrayed in positive roles. Passages clearly reflect the content area being 
tested, with alignment confirmed by reviews. Our materials do not contain religious themes, violence, or 
controversial subject matter, or those that might disadvantage large segments of the population. We do 
search for multi-cultural material that has a contemporary setting and that provides a positive image of 
the culture being portrayed. We may also use authors from multi-cultural or multi-ethnic backgrounds. 

To prevent any possibility of bias, CTB avoids all basal series reading materials when searching for 
passages. As noted, editors review and select all materials with specific content and standards 
proficiency statements in mind. We select more reading passages than we need for actual development 
to allow for the attrition that normally takes place during internal, MPS, and committee reviews. 

Our passage selection and development process follows our guidelines concerning: 

 general requirements (e.g., intact passages, excerpts, abridgments, authentic or commissioned 
sources, sources to avoid) 

 appropriate types of passages (e.g., fiction, historic or public documents, memoirs, journals, 
consumer materials, advertisements, editorials, interviews, etc.) 

 representation of authors from culturally and ethnically diverse backgrounds 
 passage length (number of words and estimated amount of time to read the stimulus) 
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 readability or difficulty criteria 
 desirable text features (headings and subheadings, bulleted or numbered lists, illustrations, captions, 

charts or graphs, annotations and footnotes, etc.) 
 appropriate and inappropriate topics 
 grade level appropriateness 
 literary and rhetorical devices to avoid (e.g., dialect is often avoided as too challenging for struggling 

readers) 
 
Illustrations or photographs that accompany passages are used to represent the authentic look of the 
original text, and one or more accompany many of the item sets. 

Text Structure 
The structure of the text passages adheres to the following criteria: 

 Narrative text reflect story structure, i.e., an identifiable problem, strong plot, resolution of the 
problem, well-developed characters, and universal themes familiar to school-based reading at the 
grade level. 

 Expository text reflect structures familiar to students with an emphasis on real-world applications. 
 Scientific text reflect both qualitative and quantitative descriptions of matter and the changes that 

matter undergoes and structures that categorize, identify, and compare items, and that describe 
scientific functions familiar to students. 

 Mathematics text reflect numbers and operations, data interpretation, geometric and algebraic 
properties, technology, and a wide variety of real-world problems. 

 Historical text reflect factual representation of people, places, and events that have shaped the 
progress of the United States and the world and will maintain references that are equally familiar to 
all students. Primary sources related to United States history are provided whenever possible. 

 Text elicits the use of higher-order thinking skills and the ability to perform functions in real-world 
situations. Primary sources, practical applications, and other materials related to life, work, and 
school must be used. 

Once passages are selected or developed, CTB formats them appropriately for the assessments and 
request reprint permission of the copyright holders, as necessary. Often, the original formatting can be 
retained, which serves to further enhance the authenticity of the passage. 

Text Complexity 
CTB has established processes and systematically applied strategies for the evaluation of texts to 
determine their appropriateness for use in assessments. For years, quantitative measures have been 
generated using Prose software, which provides a range of readability scores for up to 11 indices/ 
formulae, including the familiar Dale-Chall, Degrees of Reading Power, Fry, and Flesch-Kincaid. Some of 
our customers have requested the use of other quantitative indices, such as Lexile scores. 

Soon after the CCSS were released, CTB’s English Language Arts editors developed specifications to 
guide selection of passages for use in assessments measuring the CCSS. These specifications focus on 
genre and grade-level requirements, and provide guidance to ELA teams. 

Additionally, CTB uses the expertise and experience of its senior assessment editors to evaluate the 
appropriateness of all passages being considered for use in shelf and custom products. The Passage 
Review Committee (PRC) reviews the passages as they are submitted and accepts, rejects, or makes 
recommendations for using the passages. Well-schooled in the content and expectations of the CCSS, 
the PRC considers quantitative and qualitative measures of text complexity and applies professional 
judgment when making recommendations. 

CTB teams that have been developing items and tasks for both PARCC and Smarter Balanced are 
required to use the text complexity tools created specifically for each consortium. While somewhat 
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different in format, the tools of each consortium require measurement of quantitative and qualitative 
characteristics, as described in Appendix A of the CCSS. The qualitative measures include an 
examination of meaning/purpose, text structure, language features, and knowledge demands. As with any 
passage/text evaluation, these measures, along with professional judgment, are used to justify the 
placement of a text within a grade or grade band.  

Some of CTB’s customers have asked that the tools developed by Karin Hess and Sheena Hervey be 
used to evaluate texts. This toolkit, updated in 2011, calls for an examination of these factors that 
contribute to text complexity: length, format and layout, genre features, levels of meaning and reasoning 
required by reader, text structure, word and language features, and background knowledge demands. In 
addition, the Hess/Hervey worksheet requires the identification of specific CCSS that can be taught and 
measured via the text. 

Similarly, CTB has required its editors and/or passage selectors to map passages being considered for 
use to the standards being measured. In this way, an early determination can be made as to a passage’s 
appropriateness and confirmation that the passage is worth reading and assessing.  

Finally, Student Achievement Partners has developed tools much like the tools referenced above, and 
these are available for downloading and use by educators, test developers, professional consultants. CTB 
has used these tools for projects that do not require other tools to be used. 

Passage Readability 
CTB applies a recognized readability index formula to help us determine the appropriateness of the 
reading passages we select or develop for potential tests. We also apply an index to passages that are 
currently stored in our item bank that may be selected for upcoming forms of the test. CTB has 
employed many indexes over the years, depending on the purpose of the material as seen in Table 6 
below. 

Table 6: Summary of Available Readability Index Formulas 

Formula Name Date 
Created 

Developers Use/Purpose 

Automated Readability 
Index 

1970 Edgar Smith, J. Peter Kincaid Technical textbooks and technical 
manuals 

Coleman-Liau  1975 Meri Coleman and T. L. Liau Instructional, technical textbooks and 
training manuals 

Dale-Chall 1948 Edgar Dale and Jeanne Chall School and adult reading materials 

Degrees of Reading 
Power Units Index 

1969 J. R. Bormuth Classroom reading materials 

Farr-Jenkins Patterson 1951 James N. Farr, James J. Jenkins, and 
Donald G. Paterson 

General purpose 

Flesch-Kincaid 1975 J.P. Kincaid Technical textbooks and technical 
manuals 

Flesch Reading Ease 1948 Rudolf Flesch General purpose 

Fry 1977 Edward Fry Classroom reading materials and 
general purpose 

Gunning Fog 1952 Robert Gunning General professional—journalism, 
copywriters, novelists 

Smog  1969 G. H. McLaughlin General audience 

Spache 1974 George Spache Classroom Grades 1–4 
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It should be noted that a readability index score is neither the sole indicator, nor the most reliable 
indicator, of passage difficulty. The familiarity of vocabulary, concepts covered, clarity of prose, length of 
the reading passage, and level of student interest are some of the other factors that can affect both 
readability and difficulty. In addition, while a passage may be easy to read, levels of interpretation may be 
present, which can range from the simple and literal to highly symbolic, sophisticated interpretations. 
For example, a poem may use simple words and syntactic structures, but there may be a metaphorical 
meaning that is elusive for some readers. Both quantitative and qualitative measures of difficulty must be 
applied to ensure grade-level appropriateness of potential assessment material. 

Passages and stimuli, and associated items, are written in a way that does not create an unfair 
disadvantage for any student. We follow the principles of Universal Design in the development of all 
assessment material, and we are experienced in avoiding bias against limited English proficient (LEP) and 
visually impaired students, among others. Test directions are worded to allow for alternate response 
methods, where appropriate, and test items are worded in a direct and succinct manner, avoiding 
extraneous language unless it is required by the standard or indicator. Our development process 
focuses on developing aligned content that is as accessible and inclusive of all student populations as 
possible and that is not biased for or against any segment of the student population. 

Measures of Rigor and Depth of Knowledge 
CTB has traditionally used a depth of knowledge framework to align items based on cognitive 
complexity. We have used both Norman Webb's Depth of Knowledge framework and a framework 
based on a modification of Webb's framework, which was developed in collaboration with Dr. Webb. 
We use a depth of knowledge framework and/or a cognitive rigor matrix, such as that developed by 
Karin Hess, et al. (2009). 

Norman Webb’s depth-of-knowledge work is widely used for describing, at a coarse grain size, the 
range of thinking needed to respond to assessment items. Therefore, it is a good choice for 
communication with educators and the public about this range of thinking. Benjamin Bloom’s taxonomy 
(revised) is common to teacher training, so it communicates to educators. Partly because Bloom’s 
taxonomy has been around for a long time, it also communicates to a significant sector of the public. 

The Cognitive Rigor Matrix (Hess, et al., 2009) describes the “likely depth-of-knowledge (DOK) for 
each” assessment target and item/task combination identified in the document. The Cognitive Rigor 
Matrix crosses six levels of the revised Bloom’s taxonomy with the four Webb depth-of-knowledge 
(DOK) levels. Hess and colleagues suggest that Bloom’s taxonomy represents "the 'type of thinking 
processes’ necessary to answer a [test] question,” while DOK levels represent the “depth of content 
understanding and scope of a learning activity, which manifests in the skills required to complete the task 
from inception to finale” (Hess et al., 2009, p. 3). Each cell in the matrix represents an intersection of 
the two classification systems and offers guidance to item writers about how to construct items at 
particular difficulty and complexity levels. 

Internal Item Review 
Our content development staff is expert in content development and in content alignment. Assessment 
editors have content knowledge of the specific grades and subjects to which they are assigned. Most of 
the assessment editorial staff has classroom teaching experience that contributes to their ability to 
develop aligned and appropriate assessment content. Each item undergoes several layers of content 
review by assessment editors who review items for standards alignment, level of difficulty, cognitive 
complexity, grade-level-appropriate vocabulary and syntax, and freedom from bias in language, tone, or 
concept. We use a standardized Item Acceptance Criteria rubric to evaluate and provide constructive 
feedback on the items submitted by the item writers. Our internal procedures are complemented by the 
formal content and sensitivity reviews that will be conducted in collaboration with the educator review 
committees. 
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Throughout the internal item review process, to ensure that cognitive demands and readability are 
appropriate, our editors use graded word lists, such as EDL Core Vocabularies The Living Word, and 
Children’s Writer’s Word Book. Our goal is to be sure that: 

 items include only information necessary for assessing the skill or knowledge. 
 syntax within each item is grade-level-appropriate. 
 items that contain detailed directions or large amounts of text are divided into steps, sections, or 

bulleted lists to help students understand the task. 
 key words or phrases in the items are presented in a consistent style to make the task clear for the 

student. 
 items address significant content-specific knowledge or skills. 
 any specialized vocabulary used in items has been introduced to the student at the grade level being 

assessed or in prior grades. 
 
The focus of the internal reviews by the editors is to ensure: 

 the alignment of each item to the identified standard. 
 the relevance of each item to the purpose of the test. 
 the adherence of each item to the principles of quality item development. 
 the adherence of each item to the principles of Universal Design and plain language. 
 that each item has an appropriate level of item difficulty. 
 the accuracy of the content presented in the item. 
 the adherence of each item to the approved project style guide. 
 the appropriateness of language, graphics/artwork, charts, figures, etc. within each item. 
 that each item has an accurate and appropriate item stem that: 

• presents the student with a problem to solve or a task to do. 
• is sufficiently focused and clear so that the task is understood without being dependent on the 

answer choices for clarification. 
• does not clue the correct answer choice. 
• will elicit the intended response(s) as indicated in the rubric/correct response/correct response 

rationale. 
• uses concise, precise, and unambiguous language. 

 that each multiple-choice item has one, and only one, correct answer. 
 that distractors are plausible and attractive to students who have not mastered the objective or skill. 
 that distractors are parallel and mutually exclusive, containing no outliers. 
 that distractors are accompanied by distractor rationales that are appropriate, clear, and precise. 
 that the content of items is fact-checked to make certain that the correct answer is indisputably true 

and that distractors are indisputably false; facts are verified with three sources. 
 
Items are revised as needed until they meet the criteria in the specifications and meet or exceed our 
high standards. Completed items then undergo an additional internal review and quality check by senior 
staff before they are submitted for customer approval. 

In addition to using the Item Acceptance Criteria checklist to evaluate items upon submission by writers, 
CTB assessment editors use a proprietary alignment rubric when they review and edit items. This rubric 
asks the following questions of each item: 

 Does the item elicit evidence that will support the inference about student learning described by the 
standard being measured? 
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 Does the item require only knowledge and skills included in the targeted standard? Are there other 
unintended constructs that are being measured, excluding those that are precursors or inseparable 
conceptual connections to those of the standard? Can the student arrive at the correct answer 
without having the knowledge or skill described by the standard?  

 Do the knowledge, skills, and thinking processes that the item intends to elicit from the student 
match the cognitive tasks appropriate to the standard? Does the cognitive task requested of the 
student provide sufficient opportunity for the student to demonstrate the thinking required by the 
standard and test design? 

 Where is the item located on the learning trajectory (progression) for the concept addressed in the 
standard? Will the item elicit responses from students at, above, and below this point (i.e. basic, 
proficient, and advanced)? Is the item on grade-level for the proficient student? 

 
For custom assessment projects requiring review of newly developed, customer-owned items, we also 
perform external reviews of new items. Upon completion of our internal review processes, CTB 
submits batches of items to the customer for approval prior to Content and Bias and Sensitivity Review 
Workshops conducted with panels of educators. 

CTB is committed to producing valid and reliable tests that are inclusive and that acknowledge diverse 
student populations. Bias can occur if an item or the test is measuring different things for different 
groups. Four procedures are used by CTB to reduce bias in items. The first is based on the premise that 
careful editorial attention to validity is an essential step in keeping potential sources of bias to a 
minimum. If the test includes construct-irrelevant skills or knowledge (however common), the possibility 
of bias is increased. Thus, careful attention is paid to content validity. 

The second step is to follow the McGraw-Hill guidelines designed to reduce or eliminate bias. Item 
writers are directed to two McGraw-Hill publications: Guidelines for Bias-Free Publishing and Reflecting 
Diversity: Multicultural Guidelines for Educational Publishing Professionals (Macmillan/McGraw-Hill, 
1993). Whenever CTB staff review items, these guidelines are kept in mind. 

In the third procedure, educational community professionals who represent various ethnic groups 
review all items. They are asked to consider and comment on the appropriateness of language, subject 
matter, and representation of people. This review is often conducted by the committee that reviews 
items for content alignment; at other times a separate bias and sensitivity review committee is 
empaneled. 

These three procedures improve the quality of the items and reduce potential bias. However, 
professional judgment is no substitute for data; reviewers are sometimes inaccurate in their judgments 
about which items work to the advantage or disadvantage of a group, apparently because some of their 
ideas about how students will react to items may be faulty (Sandoval & Mille, 1979; Jensen, 1980; 
Scheuneman, 1984). Thus, differential item functioning statistics are calculated for every item based on 
field test data.  
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d. Describe the procedures used to ensure all test items are properly 
aligned to applicable standards and avoid bias. Include the role of state 
representatives in these processes. 

Alignment to CCSS 
CTB uses an alignment rubric that focuses on four major categories: Evidence, Content, Cognitive Task, 
and Learning Trajectory/Performance Level: 

a. Evidence: Does the item (or the set of items) elicit evidence that will support the inference about 
student learning described by the standard?  

b. Content: Does the item require only knowledge and skills included in the standard? Are there other 
unintended constructs that are being measured? Can the student arrive at the correct answer without 
having the knowledge or skill described by the standard?  

c. Cognitive task: Do the knowledge, skills, and thinking processes that the item intends to elicit from 
students match the cognitive tasks appropriate to the standard? Does the cognitive task requested of 
the student provide sufficient opportunity for the student to demonstrate the thinking required by the 
standard?  

d. Learning Trajectory/Performance Level: Where is the item located on the learning trajectory 
(progression) for the concept addressed in the standard? Will the item elicit responses from students at, 
above and below this point (i.e., basic, proficient, and advanced)? Is the item on grade-level for the 
proficient student? 

e. Items are scored in each category using a rubric.  

i. Well aligned items score a 3 in each category. 
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CTB applies several methodologies to determine grade-appropriate text complexity: 

a. Because no single readability score can be a truly reliable indicator of passage complexity, CTB uses a 
variety of both quantitative and qualitative measures to determine age-appropriateness of passages.  

 i. Joint effort with customers to define/refine preferences and balance of measures for determining 
 complexity 

 ii. Quantitative measures: Flesch-Kincaid, Dale-Chall, Spache, Fry, Lexiles® 

 iii. Qualitative measure: Hess Gradient  

 iv. Sensitivity to the need for multiple measures and reader and task considerations when 
 determining appropriateness 

 v. Commissioning by respected authors when requested by customer 

 

Balance of Representation 
Evidence-centered design (ECD) informs every decision to be made in assessment design and 
development.  

Item formats and assessment blueprints place limits on how to obtain evidence about students’ 
achievement of standards.  When standards are complex, customers must strike a balance between the 
time available for assessment and the number of standards to be assessed. 

The assessment blueprint is one of the most central design elements for ECD. Blueprints are implicitly 
statements of values. The value questions are: What do we value? What do we want student to know 
and be able to do as a result of schooling?  

Once the learning expectations are clear, it is possible to ask: “What inferences do we want to be able 
to make about students as a result of performance on this assessment?” 

Assessment blueprints should follow from the inferences to be made from assessment scores and 
should represent the stated values. For example:  

Values of Customer 1: Our greatest value is that students are able to use mathematics in authentic ways 
in real life contexts outside of school. A secondary value is that students can select the most efficient 
mathematics tools when using mathematics in their lives. Mathematics knowledge and skills are the tools 
from which they will select. 

Inferences for Customer 1: Assessment scores predict students’ abilities to solve non-routine problems 
using mathematics in real life situations.  

Values of Customer 2: Our greatest value is that students are ready for the demands of college 
mathematics courses. If students have deep understanding of mathematics concepts and procedures, 
they are more likely to be successful in college mathematics courses. 

Inferences for Customer 2: Assessment scores reflect students’ knowledge and skills related to grade 
level mathematics standards.  

Values of Customer 3: Our greatest value is that students understand mathematics concepts and 
procedures and can apply them effectively in real world situations. 

Inferences for Customer 3: Scores reflect both proficiency with grade level mathematics knowledge and 
skills as well as students’ abilities to solve problems using mathematics. 

These customers have different values; therefore, the inferences they wish to make using assessment 
scores are different. Different value statements and desired inferences have implications for assessment 
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blueprints and resulting assessment scores. To develop a blueprint for an assessment, customers must 
decide first, what scores are needed from which to make the desired inferences. Once scores are 
decided, customers must decide how to structure the assessment: how much time is available, how 
many and what kinds of items and tasks are included, how scoring rubrics will support the desired 
scores.  

For Customer 1, the desired inference is about how well students’ solve non-routine problems. Several 
complex performances may be the appropriate strategy for developing a test blueprint. The assessment 
is unlikely to provide evidence related to all grade level standards. However, in order to generalize from 
performance on an assessment and performance beyond the assessment, the collection of performance 
tasks should represent a range of grade level standards.  

For Customer 2, the desired inference is about whether or not students are proficient on grade level 
standards. The test blueprint will likely include a range of multiple-choice and constructed-response 
items measuring all or most of the grade level standards. In order to make generalizations beyond 
performance on the specific items, several items for each standard will be desirable. 

For Customer 3, the desired inference is about whether or not students are proficient on grade level 
standards and whether they can solve problems with mathematics. For this customer, some combination 
of multiple-choice, constructed-response, and extended constructed-response items is probably needed. 
If Customer 3 insists on having complex performances, very detailed scoring rules would be needed to 
extract information about proficiency related to each targeted grade level standard from a complex 
performance. 

Customers must consider costs of administration and scoring, as well as the timeliness of score 
reporting when creating test blueprints and selecting item/task types. 

If time is limited, funding is tight, and scores are needed immediately, multiple-choice items provide cost 
effective and time efficient options. For complex standards, customers can choose to approximate 
problem solving by generating a scenario and several multiple-choice items related to the scenario. 

 

Quality Control 
Given the novelty of the common core standards, assessment specialists must be normed in the 
expectation of quality for items which conform to the required rigor and complexity of the CCSS. The 
norming process includes initial training and sampling of work throughout the item development process 
to ensure adherence to the alignment criteria is maintained throughout the entire development cycle.  

a. Assessment specialists complete comprehensive review training.  

i. During review of each item, the staff evaluate the match of the items/tasks to  

1. the intended Evidence Statement and Standard(s) 

2. the appropriateness of the items/tasks to the population and grade level being assessed 

3. the technical quality of the items/tasks 

4. the importance of the information being assessed 

5. the implications for instruction. 
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e. Describe the procedures for ongoing assessment item development, 
including procedures to accommodate any future modifications to the 
relevant academic standards. 
CTB continuously adapts its products to the evolving needs of the market.  

 

f. Describe field testing procedures and timelines for the assessments. 
Include information regarding field testing of Arizona students, if 
applicable. 

CoreLink Services 
A large scale field test of CoreLink items was conducted in the spring 2010–2011 academic year. The 
items were administered to approximately 110,000 students in each grade from grade 3 to 8 in paper-
and-pencil format. As CTB expands the CoreLink Services item bank across grades 3–8 and also high 
school, we plan to conduct additional field testing. 

Field Test Design 
To collect sufficient data on each developed item and to allow each student sufficient testing time, the 
field testing implemented a block design in which each student only took a selection of the items 
developed for a given grade. At each grade level, developed items were carefully organized into 57 field 
test books (see “Field Test Book Configuration” section for details) to accommodate the field test 
design. 

With exceptions of the items for grades 3 and 8, each item was field tested on three adjacent grades: 
the grade for which the item was developed (on grade), one grade level lower (below grade), and one 
grade level higher (above grade). For example, the grade 4 test books were given to grades 3, 4, and 5. 
Items that were developed for grade 3 and grade 8 were administered to two adjacent grades. The 
grade 3 test books were given to the grade 3 and grade 4 students; grade 8 test books were taken by 
grade 7 and grade 8 students in the sample. This design supported the collection of data necessary to 
establish a strong vertical scale and to assign each item to the most appropriate grade level for the 
product. 

TerraNova Common Core 
TerraNova Common Core was field-tested in 2011 for the most recent norms in the marketplace. 

The standard process CTB has implemented in developing TerraNova national norms consists of the 
following steps: 

1. Stratify the national school population into cells defined by the interaction of several “key” 
attributes such as geographic region and socioeconomic status. 

2. Recruit schools representing each of these cells so that the proportion of students in each cell is 
consistent with the national proportion (i.e., obtain a national probability sample). 

3. Administer the test of interest to students in the participating schools. 
4. Compute norms separately for each cell (i.e., compute the cumulative frequency distributions of 

scale scores for each cell). 
5. Compute initial estimates of the overall national norms as a weighted average of the individual 

cell norms. The weights used are simply the national proportions associated with each cell. 
6. Final national norms are produced by first smoothing the initial estimates and then monotonizing 

the resulting smoothed cumulative frequency distributions so that the norms across levels and 
seasons are well behaved. 
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7. National Percentile Ranks are calculated from the smoothed and monotonized cumulative scale 
score frequency distributions. Other normative scores, Normal Curve Equivalents (NCE), 
Stanines, Grade Equivalents, and Grade Mean Equivalents, are derived from the Percentile Rank 
scores. 
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7. Assessment Cost 
a. Describe the pricing structure including the cost per student. 

CoreLink Services 
CTB’s CoreLink Services item bank allows for highly customizable assessments that could vary in price 
depending on factors such as mode of delivery, number of test forms, number of constructed-response 
and essay items, and number of test administrations. CoreLink Services pricing for the ADE would likely 
be in the range of $22 to $28 per student for delivery, scoring, and reporting of one administration for 
both ELA and mathematics. 

 

TerraNova Common Core 
TerraNova Common Core pricing varies between two available formats: 

 $16 per student for online fixed form, multiple-choice only 
 $22 per student for paper-based testing including constructed response items 
 

Acuity 
Acuity Common Core assessments pricing is $12.85 per student. Pricing is charged as an annual 
subscription fee. 

 

Missouri Cooperative Procurement Program 
CTB would also like ADE to note, through its contractual agreement with the Missouri Department of 
Elementary and Secondary Education (DESE), that we can offer other interested state departments of 
education educational assessment materials and services through a cooperative procurement program.  
The assessments currently available include the following: 

• English language arts and mathematics exams at grades 3–8 and End of High School (either 
CTB-supplied or Smarter Balanced Assessment Consortium assessments 

• Grades 5 and 8 science assessments that are constructed with DESE-owned content 
• Interim/benchmarks assessments at grades 3–8 and high school that consist of either CTB 

Acuity assessments or Smarter Balanced interim/benchmark assessments 
• End-of-Course assessments consisting of Missouri-owned content for English I, English II, 

Algebra I, Algebra II, Geometry, Biology, U.S. Government and American History 

CTB will be pleased to provide additional detail and discuss more specific testing scenarios with ADE in 
conjunction with the cooperative procurement program. 
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