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Executive Summary 

Mathematics teachers in the state of Washington have the responsibility of helping students 

develop the knowledge and skills included in the Mathematics K-12 Learning Standards (also 

known as the Common Core State Standards for Mathematics) and measured by the Smarter 

Balanced summative assessments in mathematics. A great need existed for teachers to have 

additional support to help students learn the standards and be prepared to demonstrate their 

knowledge on the Smarter Balanced assessments as well as more working knowledge of how to 

utilize the supports provided within the system of Smarter Balanced. Mathematics educators in 

the state of Washington were surveyed at the end of the 2015 school year for the purpose of 

gathering information on awareness and use of available Smarter Balanced assessment resources 

and to recommend additional resources, support, and best ways to communicate to the field 

about the resources. As a result of the teacher feedback, the mathematics assessment department 

at the Washington State Office of Superintendent of Public Instruction (OSPI) developed 

resource and support documents to supplement those available from Smarter Balanced. The 

website location where the documents were uploaded was redesigned to highlight the resources, 

for easier navigation, and better access by grade level. 

Key words: Mathematics, Smarter Balanced, Assessment, Resources 
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CHAPTER 1 

STANDARDS AND ASSESSMENT 

The Washington State K-12 Learning Standards, formerly known as the Common Core 

State Standards (the Standards), were adopted in 2011 by the state of Washington. One of the 

goals of the Common Core was to establish a set of standards that was consistent in content and 

rigor across the states. Another aim was to ensure that students were learning the necessary skills 

to prepare them for a global economy (Ready Washington Coalition, n.d.). The Washington State 

Office of Superintendent of Public Instruction (OSPI) worked together with districts, schools and 

teachers over a three-year period to transition classrooms across the state into full 

implementation of the standards by the 2013-2014 school year. During the spring of 2015, 

students took the new assessments, provided to the state by the Smarter Balanced Assessment 

Consortium. The two instruments, one in mathematics and one in English language arts (ELA), 

were aligned to the Washington State K-12 Learning Standards and designed to be a better 

measure of what students know and understand (Ready Washington Coalition, n.d.).  This 

applied capstone project focused on the mathematics portion of the Smarter Balanced 

Assessments. 

Statement of the Problem 

Mathematics teachers in the state of Washington have the responsibility of helping 

students develop the knowledge and skills included in the Mathematics K-12 Learning 

Standards, measured by the Smarter Balanced summative assessments in mathematics. Preparing 

students to take the assessment on a new set of standards and using an on-line format presented a 

challenging task (Rentner, Kober & Center on Education Policy, 2014). The mathematics 
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assessment department at OSPI has conducted trainings and committee meetings throughout the 

state. When teachers attended these trainings and meetings, they could both formerly (in 

evaluation surveys) and informally (during casual conversations) share the needs of teachers 

from their schools and districts with OSPI personnel. This information was then discussed 

internally at OSPI by the agency mathematics team, made up of teaching and learning, 

assessment, special education and Title I mathematics staff. Next steps were then discussed on 

how to address the needs of the mathematics teachers in the state.  

During these discussions, it came to the attention of OSPI staff that there was a great 

need for teachers to have additional support to help students learn the standards and be prepared 

to demonstrate their knowledge on the Smarter Balanced assessments, and for teachers to have 

more working knowledge of how to utilize the supports provided within the system of Smarter 

Balanced. Because a support was available did not ensure that it was helpful for improving or 

adjusting instruction or for preparing students for the assessments if teachers were unsure or 

unaware of how to access or use the resource to support classroom instruction. As a result of this 

initial feedback from teachers, OSPI personnel determined that it would be helpful to gather 

further information from the teachers on the topics of support and resources. A survey was sent 

out to mathematics teachers in the state of Washington at the end of the 2015 school year for the 

purpose of gathering this information. 

Justification 

Federal law requires that students in grades 3–8 and high school be tested annually in 

mathematics and ELA for federal reporting and accountability purposes (U.S. Department of 

Education, 2015; Cafazzo, 2015; McDonnell, 2013). The Smarter Balanced summative 
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assessments that are administered to the students in the State of Washington during the spring of 

each year, beginning in 2015, fulfill this purpose. These summative tests are intended to ensure a 

quality education for all children by providing data to inform teaching and learning, program 

improvement, and educator effectiveness (U.S. Department of Education, 2015; Doorey, 2013). 

Therefore, the tests’ appropriateness and usefulness as well as the teachers’ abilities to prepare 

students to display their mathematical understanding on these assessments were relevant and 

critical topics. The newness of the Smarter Balanced Assessments and the recent implementation 

of the Washington K-12 Learning Standards have contributed to the limited amount of current 

supports available.  

Definition of Terms 

For the purpose of this applied project, the following terms were operationally defined as 

follows: 

 Claims – summary statements about the knowledge and skills students will be expected 

to demonstrate on the Smarter Balanced assessment related to a particular aspect of the standards 

for mathematics (Smarter Balanced Assessment Consortium, July 2015). 

Claim Distribution – visual representations of how content is distributed across the 

Smarter Balanced assessments (Office of Superintendent, February 19, 2016). 

Claims Videos – provide information on the claim structure of the Smarter Balanced 

assessments and specific information about each claim (Office of Superintendent, February 19, 

2016). 

Cluster Quizzes – paper-pencil quizzes aligned to selected clusters or conceptual 

categories from the CCSS-M; may be modified and used to supplement the interim assessment 

blocks (IABs) (Office of Superintendent, February 19, 2016). 
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Common Core State Standards – set of high-quality academic standards in mathematics 

and English Language arts/literacy (ELA) that outline what a student should know and be able to 

do at the end of each grade (Common Core State Standards, 2016). 

Digital Library – a component of the Smarter Balanced assessment system that includes a 

series of assessment literacy, professional learning, and instructional modules and materials in 

mathematics contributed by teachers (Smarter Balanced Assessment Consortium, n.d.). 

Educational Service District (ESD) – a regional agency that provides educational services 

and programs to local school districts as well as builds partnerships between K-12 education, 

early learning, higher education, public and private organizations. 

Formative Assessment – a deliberate process used by teachers and students during 

instruction that provides actionable feedback to adjust ongoing teaching and learning strategies 

to improve student attainment of curricular learning goals (Smarter Balanced Assessment 

Consortium, n.d.). 

Field – mathematics teachers in the state of Washington.  

GovDelivery – the email alert system used to communicate with educators about updates, 

news releases and other topics from OSPI. 

Highly Qualified Teachers – teachers who have bachelor’s degrees, full state certification 

or licensure, and proof that they know the subject they teach (U.S. Department of Education, 

2004). 

Interim Assessment Blocks (IAB) and Interim Comprehensive Assessments (ICA) – on-

line assessments that allow teachers to check student progress throughout the year, giving them 

actionable information to inform instruction and help students meet the challenge of college- and 

career-ready standards (Smarter Balanced Assessment Consortium, n.d.). 
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Item Specification Documents – provide guidance on how to translate the Smarter 

Balanced Content Specifications into assessment items (Smarter Balanced Assessment 

Consortium, September 2015). 

Mathematics K-12 Learning Standards (the standards) – describe the mathematics that 

students should know and be able to do at each grade level (Office of Superintendent, March 

2016). 

OSPI Math Fellows – mathematics teacher leaders that support implementation efforts of 

the Mathematics K-12 Learning Standards by collaborating at the state, regional, district, and 

local levels to build coherence by focusing on the shifts in instructional practice to increase 

student learning (Office of Superintendent, March 2016). 

Professional Learning Community (PLC) – a staff development practice where teachers 

and/or administrators in a school seek and share learning and then act on what they learn to 

enhance their effectiveness as professionals to benefit students (American Institute for Research, 

2015). 

Progressions Documents – narrative documents describing the progression of a topic 

across a number of grade levels, informed both by research on children’s cognitive development 

and by the logical structure of mathematics (University of Arizona, 2013). 

Regional Mathematics Coordinators (RMCs) – mathematics leaders in each of the ESDs 

that support teacher professional development in mathematics. 

State Network of Educators (SNE) – educators and administrators from K-12 and higher 

educational institutions in Washington who work on instructional resources and professional 

learning support for the Smarter Balanced Digital Library aligned to the Mathematics K-12 

Learning Standards (Office of Superintendent, March 2016). 
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CHAPTER 2 

RELATED LITERATURE 

Theoretical Framework 

 The theoretical framework that supports the focus on teachers and their needs in 

understanding the utilization of supports for classroom instruction in the standards and 

preparation of students for measurement of the standards on the Smarter Balanced summative 

assessments comes from Malcolm Knowles’ Theory of Adult Learning and his principles of 

andragogy (Knowles, Holton & Swanson, 2015). Knowles has five assumptions of adult learning 

(Pappas, 2013) that help frame the development and utilization of the resources to support 

teacher instruction. The first assumption is self-concept which displays in a teacher as being one 

who has moved from dependent in nature to self-directed. This project focused on providing 

supports that could be used by teachers in a timeframe that worked for them as well as at a level 

that was applicable. This provision helped teachers to self-direct their development. Knowles’ 

second assumption is the adult learning experience highlights that as a person grows he/she 

acquires a reservoir of experience that becomes a resource for learning. The background and 

experience that teachers bring when incorporating the Smarter Balanced resources impact and 

support their abilities to effectively utilize the supports. The third assumption is that adults 

become increasingly oriented to the developmental tasks necessary to fulfill their social roles. 

Teachers’ readiness to learn is supported by their roles as an educators and need to properly 

instruct students in the standards. The fourth assumption is orientation to learning which involves 

moving from subject-centered learning to problem-centered and applying knowledge rather than 

simply acquiring knowledge. The application of the resources to the teachers’ classrooms 
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addressed the problem of not having the proper preparation or background to prepare students in 

the standards and for the assessments. The final assumption is a shift for adults from an external 

motivation to learn to an internal one. The resources and supports that were developed were 

based upon the feedback from the teachers. Therefore, the motivation results from the relevance 

of the products to the teachers’ immediate career situation and need for further support.  

The five assumptions of adult learning lead into the Knowles’ four principles of 

andragogy which are applied to the adult learner. The first principle is adults need to be active 

participants in the planning and evaluation of their instruction. Teachers of the state provided 

feedback to OSPI that directed the work to support them. The second principle is experience 

(including mistakes) provided the basis for the learning activities. The lack of preparation or 

struggle to teach the standards in the past guided teachers in their work and motivated them to 

focus on gaining additional support. The third principle involves learning subjects that have 

immediate relevance to their jobs or life are most interesting to adults. The resources that were 

developed are relevant to a mathematics teacher’s current work. And lastly, adult learning is 

focused on solving problems rather than acquiring content. Teachers are likely not utilizing these 

resources for the sake of acquiring additional content but for sake of being better prepared to 

support student learning in preparation for measurement on the assessment. 

Literature Review 

 Because this study focused on supporting teachers in preparing students in the content 

standards that are measured by the Smarter Balanced Assessments, the relevant literature 

highlights several key elements including:  the assessment system, assessment design, results of 

high stakes testing, assessment influence on instruction, teaching the standards and using 
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resources to improve instruction, professional development, content expertise, and student 

awareness. Each of the key elements is described in the following sections. How each element 

appeared in the development of the resources is also illustrated. 

Assessment System 

In Measuring What Really Matters (2015), Wei, Pecheone and Wilczak described the 

necessary pieces to create a coherent state assessment system. The system should include not 

only tests but also instructional resources and professional development (PD). The need for 

supplements for the current Smarter Balanced assessments in Washington was made evident in 

the information provided by teachers to OSPI staff and was the main driving force behind this 

project. Systems of assessment should incorporate multiple measures (Wei et al., 2015). Relying 

upon a system that utilizes mainly a summative test to inform student growth misses the 

opportunity of accessing assessment’s greater purpose of improving student learning and teacher 

instruction (Guisbond & National Center, 2012).  

For states to establish a coherent system, investment must be made in the local capacity 

of teachers to be integral players in the development and implementation of the system (Wei et 

al., 2015). Therefore, the incorporation of teacher input when designing the supports and 

resources was a valuable factor in this project. Additionally, there should be movement away 

from a one-size-fits-all approach to professional development (Wei et al., 2015). The resources 

developed allowed for teachers, schools and districts to customize professional learning times 

and opportunities in using the materials to support professional growth.   

In reciprocal accountability, all levels of the system from the state, districts, schools and 

teachers must take responsibility and be engaged in building the capacity of the educational 
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system to respond to student learning needs (Wei et al., 2015). Although OSPI developed the 

resources, it was not without input from local educators. The responsibility of providing 

information about educator needs fell upon teachers and district personnel to share with OSPI 

and the development of the resources fell upon state staff. Assessment systems alone cannot 

guarantee that all students learn. Educators need instructional tools to teach effectively 

(Armistead & Education Partnerships, 2010). The resources developed supported the 

instructional needs of educators to better teach the standards and understand the assessment 

system in order to prepare students for college and career readiness.   

Assessment Design 

 Previous to the development of the Smarter Balanced Assessments, there had been 

concern about the adequacy of assessments being used in the United States (Armistead & 

Educational Partnerships, 2010). The United States was one of the only economically advanced 

nations that relied heavily on multiple-choice tests; other nations used primarily performance-

based assessments (Schaeffer, 2012). However, there has been a dramatic advance due to the 

state-led efforts of creating both the Common Core State Standards in literacy and mathematics 

along with the U.S. Department of Education’s consortia-led development of new assessments 

by Partnership for Assessment of Readiness for College and Careers (PARCC) and Smarter 

Balanced (Armistead & Educational Partnerships, 2010). Washington’s legacy mathematics tests 

already included performance tasks, assessing more critical thinking and problem solving than 

most states. But, Washington’s involvement with the Smarter Balanced Assessment Consortium 

provided an individualized computer adaptive test for every student with questions getting harder 

when a student answers correctly and easier when they answer incorrectly (Smarter Balanced 

Assessment Consortium, n.d.). 
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The focus of summative assessments is to elicit evidence of what the examinee knows 

and can do (Huff, Steinberg & Matts, 2010). To accomplish this, the types of observations that 

provide the evidence needed must be determined and frameworks designed to interpret these 

observations (Huff et al., 2010). In today’s field of assessment development, detailed 

frameworks for item specifications, task models, quality criteria, and review processes are in 

place in order to ensure valid, reliable and unbiased results (Wei et al., 2015). These assessments 

should allow for students in all ranges of the achievement continuum to show what they know 

and can do with the expectations being clear and transparent (Armistead & Educational 

Partnerships, 2010). Assessment should be student-centered and focused on highlighting 

individualized growth, and informative and useful for a variety of audiences (Andrade, Huff & 

Brooke, 2012). The new Smarter Balanced assessments used in Washington are designed to give 

teachers and parents better information to help students succeed as well as a realistic baseline 

that provides a more accurate indicator of the student’s ability to meet the rigorous demands of 

college and career (Smarter Balanced Assessment Consortium, n.d.).  

One aspect of the supports developed in this project focused on leveraging the resources 

available from Smarter Balanced. The Item Specification documents (Smarter Balanced 

Assessment Consortium, September 2015) – highlighted as an important tool in assessment 

design – were utilized when developing the Cluster Quizzes (Appendix C). Guidance for the 

digital library provided direction for incorporating formative assessment resources into 

classroom instruction and creating a more student-centered focus. The Interim Assessments – 

both the Interim Assessment Blocks (IABs) and Interim Comprehensive Assessments (ICAs) – 

that are part of the Smarter Balanced assessment system in Washington– made access to the 

expectations of the summative test both clearer and transparent for educators and students. 



ASSESSMENT RESOURCES  11 

   

 
 

Results of High Stakes Testing 

 Increasing numbers of parents, teachers, administrators and students have protested high 

stakes testing (Schaeffer, 2012). In recent years, global increases in high-stakes testing have 

driven instruction in undesirable ways (Amador & Lamberg, 2013, Wei et al., 2015). In fact, 

many schools have responded to these annual assessments by enacting drill and kill instruction in 

hopes of having students practice and prepare test items and skills (Schaeffer, 2012). Testing 

critics have claimed that instruction has been dumbed-down and creativity lost in classrooms 

(Schaeffer, 2012). Unfortunately, this narrowed approach to instruction has had a negative 

impact on student learning and done little to nothing to improve test scores or achieve Adequate 

Yearly Progress (AYP) or a 100 percent proficiency rating on the mathematics annual 

assessment (Office of Superintendent, July 2015). 

  Schools that did not meet requirements of AYP could have steps taken to improve the 

school including replacement of staff, restructuring of the school, or having a private company or 

state office of education run the school. Unfortunately, the consequences of poor performance on 

the accountability assessments were so stringent that educators sometimes felt the pressure to 

focus instruction on preparing students for those tests which had the unintended consequence of 

narrowing the curriculum and de-prioritizing educational opportunities for students (Guisbond & 

National Center, 2012). There has been ample evidence that high stakes testing coupled with 

sanctions without addressing other educational issues have caused the No Child Left Behind Act 

(NCLB) to fail (Guisbond & National Center, 2012). The reauthorized NCLB Act, Every Student 

Succeeds Act (ESSA), continues the requirement of annual summative tests administered to 

students in each state for purposes of providing information to parents and students (U.S. 
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Department of Education, 2015). The resources created in this project attempt to address the 

educational needs of students as measured by the assessments. 

Assessment Influence on Instruction 

 Preparing students to take standardized tests without “teaching to the test” may sound 

like an implausible task, however teachers can move away from this narrow approach to teaching 

to integrating test preparation into their regular instruction (Kalchman, 2011). In Using the Math 

in Everyday Life to Improve Student Learning (Kalchman, 2011), students wrote about authentic, 

real-life experiences that required them to use mathematics. Students began to see connections 

between the mathematics that they learned in school to the mathematical demands in their lives. 

Students claimed that doing these tasks made mathematics easier because it helped them to write 

about their problem solving and explain their steps. When students had to communicate about 

their process, they learned to be clear and convincing. True mathematics problem solving and 

alignment to the standards lent itself to better test prep than “drill and kill”.  

 Recent reform in mathematics has shown that teaching for conceptual understanding 

through problem solving and sense making has been stifled by increased emphasis on high stakes 

assessments (Amador & Lamberg, 2013). In fact, teaching practices have changed to focus on 

preparing students for high stakes tests. However, these high stakes tests can be powerful 

leverage points (for the positive or negative) to influence what is taught and how (Amador & 

Lamberg, 2013). In Learning Trajectories, Lesson Planning, Affordances, and Constraints in the 

Design and Enactment of Mathematics Teaching (Amador & Lamberg, 2013), several veteran 

teachers fostered a learning environment that focused on teaching test content. Student 

achievement on high-stakes testing drove what was taught in the classroom. Lesson planning 
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centered around what was going to be on the test. Conceptual understanding was less important 

than the skills and procedures essential for the test. Teaching material outside of the tested 

questions and content was considered a waste of time. One teacher directed her students to 

follow her procedure for problem solving, but failed to emphasize mathematical understanding.  

 A novice teacher in the same school approached testing differently than the veteran 

teachers by using it as a gauge of the conceptual understanding of her students to help her design 

future instruction. This teacher took the time to reteach concepts as necessary until she was 

confident that her students understood. She routinely adjusted her lesson plans and used 

formative assessment to gain understanding of student thinking. Student understanding was her 

driving force for instructional decision making. The result was that effective mathematics 

teaching did not need to be lost due to testing. Conceptual mathematical understanding could be 

reached by focusing on effective teaching centered on the standards as opposed to procedural 

knowledge aligned to the standards.  

 This approach to “teaching to the test” and narrowing of curriculum was evident in some 

of the initial feedback provided to OSPI staff. Teachers asked for samples of test items that they 

could use as teaching materials in their classrooms as opposed to support for teaching the 

standards. The intent of gathering further data from teachers of the state was to provide 

information on teacher awareness, understanding and use of current supports to guide design of 

additional resources, and how to best communicate to the field about resource availability to help 

alleviate an over emphasis on procedural knowledge. Understanding that teachers do focus 

instruction on the content of the assessment, the resources that were provided aimed at providing 

teachers with guidance on developing greater understanding of progressions of content (guidance 

documents for the Progressions), mathematical practices (Claims Videos), supports for formative 
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assessment (Digital Library resources) and interim assessments to support intermediate gauging 

of student understanding (Cluster Quizzes). The focus was to direct teachers in developing 

conceptual understanding in their instruction with use of the supports.  

Teaching the Standards and Using Resources to Improve Instruction 

 Adoption of the Standards presented an opportunity for systemic improvement in 

mathematics education by developing a more rigorous, focused, and coherent curricula, 

instruction, and assessments for mathematics promoting conceptual understanding, reasoning 

and fluency in the skills that would prepare students for college and career (Martin, 2015). The 

Standards were designed to encourage students to think deeper and to acquire understanding of 

how algorithms work at earlier grades allowing for development of fundamental skills and 

background to think critically about math (Regional Educational Laboratory & International ICF, 

2015). The goal of standards-based instruction was to ensure equitable instruction across U.S. 

schools and to set high expectations for the success of all students (Elish-Piper, Matthews & 

Risko, 2013). 

Teachers should focus on the Standards that the assessments are meant to measure rather 

than allow test preparation or textbooks to guide instruction (Cogan, Burroughs & Schmidt, 

2015). When looking at resources that support instruction in the Standards, it was found that 

average textbooks covered only one-half to two-thirds of the standards appropriate for that grade 

(Cogan et al., 2015) and coverage did not necessarily mean teaching for conceptual 

understanding. Student learning is a product of a well-designed learning environment and 

carefully designed lessons aligned to the standards that include learner-centered activities and 

appropriate supports for teachers (Myers, Sztajn, Wilson & Edgington, 2015). With the most 
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current educational resources lacking adequate alignment to the standards (Regional Educational 

Laboratory & International ICF, 2015), the resources developed for this project aligned directly 

to the standards at a particular grade level or band and focused on supporting teachers in 

classroom instruction that aimed at building conceptual understanding of mathematics content 

and procedures.  

Professional Development  

Teachers’ abilities to continually update their skills and add to their knowledge base 

through Professional Development (PD) are critical components of teaching reforms (McGee, 

Wang & Drew, 2013). This process requires that instructors seek new knowledge on a regular 

basis (Youngs & Center for American Progress, 2013). When teachers regularly engage in PD, 

they are participating in work that can create structural change in how they approach their 

teaching. In fact, rather than expecting teachers to make pedagogical or curricular changes 

quickly, a better and more manageable approach is to ask them to make small changes by 

regularly trying out new information in their classrooms (Frost, Coomes & Lindeblad, 2012). 

The supports that were designed took into account this critical component of professional 

development and incorporated guidance on how to make incremental changes. The various 

resources that were produced can be studied and parts of them can be incorporated over the 

school year and over several years. The goal was to develop understanding and awareness of 

what resources were available and could be incorporated to support classroom instruction. 

With the incorporation of new standards and the administration of new assessments, more 

investment in teacher professional learning is needed (Wei et al. 2015). Educators when asked to 

make substantial changes in their mathematics teaching desired additional instructional resources 
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and supports (Kirk et al., 2014). Providing opportunities for educators to network and have 

access to PD affords teachers the help needed to have better understanding of what is required to 

implement the Standards and integrate them into their daily math instruction (Kirk et al., 2014). 

Research highlights the importance of individualized approaches to ongoing professional 

learning embedded throughout the teacher workday using tools such as observations, modeling, 

and reflective dialogue (Ittner, Helman, Burns & McComas, 2015). This type of collaborative 

professional learning and teamwork helps to improve a teacher’s craft and utilizes the collective 

expertise to benefit the school community and increase student learning (Schiff, Herzog, Farley-

Ripple & Iannuccilli, 2015). The Critical Questions for the Progressions Documents resource 

(Appendix D) that was produced for this project is an example of a support aimed at encouraging 

teachers to engage in deeper conversation and was intended to be used during department, 

professional learning community (PLC) or staff meeting times.  

In Knowles’ four principles of andragogy, the first principle of adult learning is that 

adults need to be active participants in planning their instruction (Knowles et al., 2015). It is 

widely recognized that K-12 teacher PD is a critical component to improving the quality of 

education in the United States (Jones & Dexter, 2014). People other than teachers often design 

and dictate content and format of PD experiences (Jones & Dexter, 2014). This process ignores 

teacher voice and wastes an opportunity to capitalize on teacher experience and expertise. This 

project took that view of PD into account by basing the focus, design, and communication out of 

the resources on the direct feedback and ideas shared by educators with respect to what they 

most needed to aid them in instruction and support. 
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Content Expertise 

Teacher content expertise is a critical element in helping students learn and achieve as 

well as create greater educational equality (Kanes, Morgan & Tsatsaroni, 2014). Teachers must 

develop and deepen their own mathematical content expertise (Moyer-Packenham & 

Westenskow, 2012). To improve teacher knowledge and skills in classroom practice, there must 

be a focus on content knowledge and opportunities for active learning (Jones & Dexter, 2014). 

Just as students need opportunities to learn, so do teachers (Jones & Dexter, 2014). Participating 

in mathematical problem solving enables teachers to experience and identify various 

mathematical approaches that serve to support understanding the diversity of student learning 

needs (Bailey & Taylor, 2015).  

Related directly to the Progressions Documents (Appendix D) are Learning Trajectories 

(LT) in teaching. With the release of the Standards, attention to the role of LT has increased 

(Wilson, Sztajn, Edgington & Confrey, 2014). After learning about LT, teachers’ knowledge on 

mathematical content improved and began to increase; teachers began to make connections 

between the topics of mathematics (Wilson et al., 2014). This development of teacher awareness 

of how topics are related over the span of mathematics is powerful in properly delivering 

instruction aligned to the Standards and preparing students for the Smarter Balanced 

Assessments.  

Student Awareness 

Teachers as the primary agents of content delivery need to aid students in becoming 

thoughtful decision makers who are able to think, use and apply information (Gordon, 2011). 

Studies have found that American students have strong abilities in computation but that 
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reasoning through complex mathematical problems proves challenging (Scher & O’Reilly, 

2009). Since many textbooks have not provided much in the organization or coherence of facts, 

the real understanding of the subject comes from the teacher who plays a significant role in the 

improvement of student achievement (Scher & O’Reilly, 2009). Teachers with deep conceptual 

understanding of mathematics will be able to make sense of nonstandard student solutions as 

well as recognize student misconceptions and respond instructionally to them (Regional 

Educational Laboratory & International ICF, 2015; Wilson et al., 2014). Encouraging students to 

explain the logic behind their thinking is a powerful guide to help students make sense of 

problem situations and connect mathematical relationships (Council of the Great City Schools, 

2014).  

In addition to addressing students’ mathematical understanding, teachers’ attitudes and 

beliefs can be reflected in their students. Students need to know that teachers care (Elish-Piper et 

al., 2013). Educators should not get overly focused on standards, curriculum, and assessments to 

the detriment of letting their students know that they are important and matter individually 

(Elish-Piper et al., 2013). When students are in classrooms where they feel safe, connected and 

supported, they are more likely to perform higher and have positive attitudes toward school and 

learning (Elish-Piper et al., 2013). Educators need to project a confident attitude towards the 

process of learning and assessment or it has been found that students will manifest the anxiety of 

adults at the school during learning and testing (Elish-Piper et al., 2013). By providing supports 

and guidance for teachers to better utilize the Smarter Balanced resources, as well as developing 

additional resources, teachers have the opportunity to develop deeper knowledge about 

mathematical content and practices as well as better familiarity with test make-up to create a 

more relaxed and informed environment around both teaching and assessing standards.  
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CHAPTER 3 

APPLIED PROJECT DESIGN 

Guiding Questions 

The following were guiding questions for this project: 

1. What additional resources do teachers need to support classroom instruction for 

preparation of students prior to the Smarter Balanced summative assessments in 

mathematics? 

2. What guidance do teachers need to more effectively utilize the current, and future, 

resources for the Smarter Balanced summative assessments in mathematics in 

their classroom instruction? 

3. What are more effective ways to organize, post, and communicate about the 

resources for the Smarter Balanced summative assessments in mathematics? 

Project Parameters 

 The scope of this project was to analyze the data gathered from teachers at the end of the 

2014-2015 school year on their familiarity and use of the Smarter Balanced assessment resources 

for mathematics. From this analysis, resources were designed to address the needs as expressed 

by the teachers. These resources were posted to the OSPI website with communication going out 

to the field via e-mail listserv, during statewide conference presentations including the 

Washington Educational Research Association (WERA) conference, and by the teaching & 

learning department at OSPI during professional development. The projected plan resided within 

the scope of work and responsibility that OSPI staff have in their job descriptions and supported 
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part of the mission of the agency to provide resources that enable educators to ensure students 

succeed in public schools, are prepared to access post-secondary training and education, and are 

equipped to thrive in their careers and lives (Office of Superintendent, September 2015). 

Project Methodology 

 A survey (Appendix A) was sent out to mathematics teachers in the state of Washington 

at the end of the 2015 school year for the purpose of gathering information on both the extent to 

which teachers had used the available Smarter Balanced assessment resources and how they 

were used. The survey was sent out via SurveyGizmo® and did not ask for any identifying 

information such as the teacher’s name or school. In order to know to which level (elementary, 

middle or high school) the feedback applied, teachers did supply information on what grade band 

they taught (3-5, 6-8 or high school). District information was also gathered to determine if the 

data were representative of the state. This applied project analyzed the data that were collected in 

the original information-gathering survey with the purpose of determining what additional 

resources and guidance should be produced and provided to aid teachers in preparing students for 

the Smarter Balanced assessments in mathematics. 

Demographics  

The demographic information for teachers in the state of Washington was recorded in the 

State Report Card (Office of Superintendent, February 5, 2016).  In the 2014-2015 school year, 

there were 60,543 teachers in the state of Washington. The average years of teacher experience 

was 13.6. The percentage of teachers with at least a Master’s Degree was 67.2%. The percent of 

classes taught by teachers meeting the definition of highly qualified (U.S. Department of 

Education, 2004) was 96.8%. The percent of teachers not meeting the definition of highly 
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qualified was 3.2%. There were 295 school districts. Of the nine educational service districts 

(ESDs), four were on the east side of the state (101, 105, 123 and 171) and five (112, 113, 114, 

121, and 189) were on the west side. The survey was sent out to the OSPI’s mathematics email 

listserv which contained approximately 3,000 subscribers and was a subgroup of all mathematics 

teachers in the state, most likely containing some non-teachers and out-of-math content teachers. 

Of the 517 total surveys started, 376 were completed and 141 were partially complete.  

Historical Issues of Importance  

The No Child Left Behind Act of 2001 (NCLB) was an Act of the U.S. Congress which 

reauthorized the Elementary and Secondary Education Act (ESEA) to support disadvantaged 

students and to close the achievement gap with accountability, flexibility, and choice (U.S. 

Department of Education, 2002). The NCLB required that all public schools administer a 

statewide standardized test annually to students and meet the requirements of Adequate Yearly 

Progress (AYP) in test scores. In order to measure student progress, the U.S. Department of 

Education awarded two assessment consortia $330 million in competitive grants to develop 

assessments aligned to the Common Core State Standards (National Conference, 2016). $186 

million was presented to the Partnership for Assessment of Readiness for College and Career 

(PARCC) and $176 million to the Smarter Balanced Assessment Consortium (Smarter 

Balanced). States could participate in the consortia as either governing states or 

participating/advisory states. Washington joined Smarter Balanced as a governing state. As a 

governing state Washington signed an agreement to administer the consortium’s assessments for 

purposes of federal accountability testing (National Conference, 2016).  
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Sequence of Activities 

Based upon initial information provided by teachers during committee meetings and 

trainings, OSPI staff determined that gathering more specific data on Smarter Balanced resource 

use would be useful information. 

 In June of 2015, a survey was sent out to mathematics teachers in the state of Washington 

to determine the extent to which Smarter Balanced resources had been used to prepare 

students for the assessments as well as how those resources were used. 

 During the summer of 2015, OSPI staff examined the data and determined that additional 

supports and resources were needed to support teachers in teaching the standards in 

preparation of students for the Smarter Balanced assessments in mathematics. 

The data from this survey were intended to provide information on the extent to which resources 

were being used by teachers in the state. For this capstone, the existing data from the initial 

survey were analyzed to determine what resources needed to be developed to support teachers’ 

classroom instruction in the standards for preparation of their students to take the Smarter 

Balanced assessments in mathematics.  

 In late October and early November of 2015, the data were analyzed to determine what 

resources would be produced to support classroom instruction for the Smarter Balanced 

assessments in mathematics. 

 In late November and early December of 2015, analysis of the data were presented to 

OSPI staff and resources and guidance were produced to address teacher needs as 

determined by the survey. 

 In January of 2016, OSPI posted the produced resources to their website and highlighted 

them during the WERA conference presentations. To further inform the field of the new 
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resources, communications were sent out via the mathematics e-mail listserv on OSPI’s 

GovDelivery system.  

Outcomes 

 Initiated by conversations with teachers, OSPI mathematics assessment staff determined 

that the teacher feedback survey would be a useful outlet for mathematics educators to express 

their concerns and needs. Upon conducting a secondary analysis of the survey data, teacher 

resources were developed to support classroom instruction of the standards as measured by the 

Smarter Balanced assessments. These resources included Range Achievement Level Descriptors 

(ALDs) (Appendix B), Cluster Quizzes (Appendix C), Critical Questions for the Progressions 

Documents (Appendix D) and Digital Library Resources Guide (Appendix E). In conjunction 

with the Teaching and Learning department at OSPI, resources on the website, both old and new, 

were re-organized and sorted by grade level to help educators better understand what resources 

they needed to access based upon their grade level taught. Communication about the new 

resources went out via GovDelivery for educators who subscribed to the mathematics email 

listserv (Appendix F). The resources have also been used during statewide presentations at the 

Washington Educational Research Association (WERA) (Appendix G). Guidance on how to 

utilize the resources to support classroom instruction has been included within the documents 

and on the website.  

Evaluation Methods 

Survey Description 

General applicant information and background information was gathered in the first two 

sections of the survey. Following these sections were nine additional sections: Mathematics 
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Standards Experience, Progressions Documents, Digital Library, Claim Distribution Documents, 

Item Specification Documents, Claims Videos, Interim Assessment Blocks (IAB), Interim 

Comprehensive Assessment (ICA) and Additional Questions. The first eight sections included 

question(s) that required a Likert rating and the last eight sections included question(s) that 

indicated a written response.   

Data Analysis 

The survey questions that provided narrative responses were analyzed using Open Text 

Analysis in SurveyGizmo® and categorized according to common words and themes. Individual 

responses contributed to multiple categories if the information contained provided useful insight 

for more than one area. Data from questions that requested a Likert rating were not numerically 

analyzed in the first examination. Data from these questions were evaluated using downloadable 

data displays from SurveyGizmo® to gain general insight into teacher familiarity and use of the 

resources. The analysis was quantitative to determine the extent to which teachers have utilized 

resources previously and qualitative to inform next steps.   

CHAPTER 4 

FINDINGS AND IMPLICATIONS 

 After the Mathematics K-12 Learning Standards were adopted in Washington, OSPI 

provided a three-year transition plan to assist classroom teachers in implementing the standards, 

see Appendix H (Office of Superintendent, October 2015). Spring 2015 was the first 

administration of the Smarter Balanced summative assessments measuring student progress 

toward learning these standards. On the survey, the questions were asked of teachers about their 
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study of the standards, the alignment of their classroom with the standards and if they could 

deliver training on the standards. The results are displayed in Table 1. 

Table 1 

Teacher Rating of Experience with the Mathematics K-12 Learning Standards 

 

After over three years of transition, less than half of the respondents (44.7%) had 

“completely” studied the standards for the grade(s) in which they taught and just over a third 

(36.7%) had completely aligned their instruction. Although, when combining “complete” (rating 

of 5) to “nearly complete” (rating of 4) the percentages increased to 83.8% for study of the 

standards and 74.2% for instruction aligned. What this indicates is, even with a plan for full 

implementation by the 2013-2014 school year in preparation for administration of the summative 

tests, teachers had not fully aligned instruction to the standards that would be assessed on the 

assessments. 

Resources 

 Several resources were available for teachers to assist them in understanding how the 

summative assessment items were structured to measure student progress toward learning the 

standards. The information contained in these resources could help teachers understand how 

student understanding is measured and assist in designing instruction around the standards. The 
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responses in the survey provided insight into how familiar teachers were with these resources as 

well as how often and how they were used.  

Progressions Documents 

The progressions documents were used by the Teaching and Learning Department at 

OSPI and RMCs to support teacher understanding of how the content standards progress across 

grades to inform organization of curriculum and classroom instruction. Figure 1 displays teacher 

familiarity and use of this resource.  

 

Figure 1. Respondents’ Experience with the Progressions Documents 

 

The data showed that nearly one-third of the respondents (31.1%) were not aware of this 

resource, around 70% were not using it and less than one-tenth (8.5%) used it consistently. In 

addition, when asked about what barriers impacted use of this resource, the top reason (63.5%) 

was not enough time, followed closely with 51.8% of the respondents marking “school/district 

efforts have focused in other areas”. Figure 2 displays the responses. 
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Figure 2. Respondents Experience with the Digital Library 

General themes that surfaced in the open responses for the progressions documents: 

 Teachers were not aware of or had the documents shared with them. 

 The resource was too dense. It needed to be broken into smaller “chunks”. 

 Teachers needed collaborative time to review the resource.  

As a result of this input and to support teachers use of this document, OSPI provided 

access to the documents by grade level and formulated focus questions to accompany each 

document that could be used in grade or content level team meetings or professional learning 

community (PLC) time to assist in professional development. See Appendix D for an example of 

Critical Questions for the Progressions Document.  

Digital Library 

The Smarter Balanced assessment system has three main components, see Appendix I 

(Smarter Balanced Assessment Consortium, n.d.). The first is the summative test that is the end-

of-year assessment designed for accountability purposes and provides feedback on students’ 
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growth toward (grades 3-8) or readiness for (grade 11) college and career. The second 

component is the interim assessments, detailed later in this section, which are designed to 

support teaching and learning throughout the year by providing actionable feedback. The third 

component is the Digital Library which contains instructional and professional learning 

resources through formative assessment materials. The Digital Library provides social 

networking amongst educators by allowing them to rate and share which resources they have 

found helpful.  

The Digital Library became available for use by teachers in September of 2014. The 

library contained over 2700 resources and was interactive allowing the user to search materials 

by criteria such as grade level, Common Core standard, target student population or formative 

assessment attribute. When respondents described their experience with the Digital Library, less 

than 1% (0.8%) used the resource consistently with an additional 14.7% using the resource 

periodically. This left nearly 85% of the respondents not using the resource at all even though 

22.7% indicated an intent to use. Figure 3 displays the responses. 

 

Figure 3. Respondents Experience with the Digital Library 
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When queried about the barriers to using the resource, the most frequently cited reason was “Not 

enough time” (55.4%). With over one-third of the responses indicating both “Found other 

resources more useful” and “Resource is difficult to use”, there appeared to be need for support 

in finding both the usefulness of the resource and in how to use it. Figure 4 displays the 

responses. 

 

Figure 4. Barriers to Using the Digital Library 

General themes that surfaced in the open responses for the Digital Library: 

 The filters were not helpful and either rendered no resources or too many. 

 Many of the resources were not top quality, there are better resources available. 

 Need better instruction of how to use the resource. 

In response to the input from the survey, OSPI provided Digital Library Resource Guides 

(Appendix E). The guides were posted by grade level on the OSPI website and identified 

modules and resources that would assist teachers in understanding and using formative 
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assessment practices. In addition, content specific exemplar modules were highlighted to help 

educators see the quality and usefulness of available resources. 

Claim Distribution Documents 

The documents were created by OSPI to visually display the claim(s) that the standards 

were eligible to be assessed in on the Smarter Balanced summative assessment at a particular 

grade. The overwhelming numerical response was no awareness of the existence of this resource 

with nearly 50% of the respondents marking “Not aware of them”. Just over 20% used the 

resource to periodically or consistently support instruction. Figure 5 displays the responses. 

 

Figure 5. Respondent Experience with the Claim Distribution Documents 

For those respondents who were aware of the resource, but were not using it, the top reason with 

56.3% marking was “Not enough time”. Followed with 30.4% citing “School/district efforts 

have focused in other areas”. Additionally, 28.2% of respondents were unsure how to use the 

resource to support instruction. Figure 6 displays the responses. 
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Figure 6. Barriers to Using the Claim Distribution Documents 

 

General themes that surfaced in the open responses for the claim distribution documents: 

 Need more training in understanding how to use this document. 

 Make sure the information about documents such as these is communicated to the field 

and in a timely manner. 

 Those using the documents found them helpful in understanding the standards and types 

of tasks (items) that align. 

In response to the teacher input from the survey and in support of teacher use of this 

document, OSPI provided access to the documents by grade level and communicated out to the 

field about the availability of this and other resources (See Appendix F).  
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Item Specification Documents 

The documents provide guidance on how to translate standard and claim specifications 

into actual assessment items. Included in the documents were examples of items and item types 

as well as task models that indicate different ways content may be assessed. Teachers have asked 

for sample assessment items which are available in these documents. In comparison to the 

teachers’ awareness of the claims distribution document, respondents appeared much more aware 

of the existence of the item specification documents. This awareness could be in part to the 

training in which these documents were used that OSPI Mathematics Assessment staff provided 

in January and February of 2014 at six locations throughout the state to approximately 180 

educators. More than 75% of the responses indicated awareness, having reviewed and/or used 

them. Figure 7 displays the responses. 

Figure 7. Respondents Experience with the Item Specification Documents 

As was true with the progressions documents, Digital Library and claim distribution documents, 

“Not enough time” was the top barrier to using this resource at 65.4%. Just over one-third of the 
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respondents noted their school/district had other focuses as a barrier. Figure 8 displays the 

responses. 

 

Figure 8. Barriers to Using the Item Specification Documents 

 

General themes that surfaced in the open responses for the item specification documents: 

 Document is too lengthy to read through. Needs to be more concise. 

 Document has been shown to teachers, but no instruction in its use. Need training. 

 Create a bank of sample items in an editable format. Provide this information in a useful 

format (where teachers do not have to cut/paste).  

The respondent input provided ideas to help support use of this resource. OSPI created 

“Quizzes” using the items from the item specification documents and placed them into an 

editable format that teachers could add to or re-arrange for use in their classrooms (Appendix C). 

This addressed the need for a more concise format and provided a bank of sample items where 

teachers did not need to do the work of cutting and pasting a document together. 
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Claims Videos 

The four mathematical claims of the Smarter Balanced Assessment system, see Appendix 

J (Smarter Balanced Assessment Consortium, n.d.), are based upon the eight mathematical 

practices found in the Common Core State Standards, see Appendix K (Common Core State 

Standards Initiative, 2016). To assist teachers in understanding these claims and how they can be 

applied to classroom instruction, the OSPI mathematics assessment department put together 

claims videos. The videos were posted to the OSPI website in January of 2015 with 

communication going out to the field via the mathematics email listserv. However, with this mid-

year timing of uploading this resource, most respondents (78.6%) were not aware of the 

existence. Less than 5% of the respondents were using this resource either periodically or 

consistently. Figure 9 displays the responses. 

 

Figure 9. Respondents Experience with the Claims Videos 

As was true for the previous resources, the top reason for not using this resource was not enough 

time with 64.2%. School and district efforts in other areas also ranked as another barrier at 

22.1%. Figure 10 displays the responses. 
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Figure 10. Barriers to Using the Claims Videos 

Common themes that surfaced in the open responses about the claims videos: 

 Release the resources much earlier before the assessment to encourage better utilization. 

 Provide trainings through ESDs or districts on using the resource. 

 Better communication about the existence of the resource. 

To address the needs that respondents expressed, OSPI moved the claims videos to the top of the 

resource list, so as educators view the list of resources on the website the videos are highlighted.  

Interim Assessments 

The Smarter Balanced interim assessments include two distinct tests (Appendix I). The 

Interim Comprehensive Assessment (ICA) uses the same blueprint as the summative assessment 

and assesses the same standards. The Interim Assessment Blocks (IABs) focus on a smaller set 

of standards and can be more flexible in supporting instruction. About half of the respondents 
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(43.4% for IABs and 55.1% for the ICA) were unaware or did not intend to use the interim 

assessments. About one-fifth of the respondents (20.1%) used the ICA and just over 30% used 

the IABs. Figures 11 and 12 display the responses. 

 

Figure 11. Respondent Experience with the Interim Assessment Blocks (IABs) 

 

 

Figure 12. Respondent Experience with the Interim Comprehensive Assessment (ICA) 
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The common theme for reasons that teachers were not using the resources continued for the 

interim assessments. “Not enough time” ranked as the top reason at 47% for the IABs and 55.2% 

for the ICA. “School/District efforts have focused in other areas” was marked by about a quarter 

of the respondents for each type of interim assessment. Figures 13 and 14 display the responses. 

 

Figure 13. Barriers to Using the Interim Assessment Blocks (IABs) 

 

 

Figure 14. Barriers to Using the Interim Comprehensive Assessment (ICA) 

General themes that surfaced in the open responses for the interim assessments: 
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 Provide more detailed feedback of student performance on the interim assessments. 

 Provide more interim assessments for each mathematical strand. 

 Let teachers see samples of the items.  

To address the needs expressed by the teachers, OSPI provided information back to American 

Institutes for Research (AIR), the vendor for Washington responsible for delivering the 

assessments and providing the reports of student performance. As a result, AIR provided more 

detailed feedback for teachers in the performance reports. Teachers can now access individual 

student data on performance per item on the interim assessment as well as classroom level data. 

Both of these allow teachers more useful information to inform instruction and student support. 

In addition, teachers and district level personnel now have access to the actual items on the 

interim assessments through the Assessment Viewing Application (AVA). To address the need 

of provision of additional assessment blocks to address more mathematical “strands” (content), 

OSPI (using publically available resources such as the Item Specification documents) designed 

“Quizzes” (Appendix C) to supplement in the content area for which there were no IABs yet 

built.  

CHAPTER 5 

SUMMARY AND DISCUSSION 

Generalizability 

 Of the 65,543 teachers in Washington, 517 or less than 1% responded to the survey and 

376 completed it. However, the representative nature of this respondent group to the larger 

population of teachers was good. The demographic information that follows is based on the 

respondent information from the completed surveys.  
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The data collected in the survey included representation from a variety of locales in the 

state. The representation did not have to be equal as the population in different areas varies. 

Figure 15 shows the percentage distribution of the responses based upon ESD region. About one-

third (33.6%) of the responses came from the east side and just under two-thirds (64.6%) came 

from the west side. ESD 112 had the greatest participation rate providing nearly one-quarter of 

the responses at 23.4%. Additionally, of the 295 school districts in the state, 115 were 

represented in the responses.  

 

Figure 15. Survey Responses by ESD Region in Washington  

The response rate by region provided good coverage of the state. 

 To determine what types of respondents provided feedback, the question of “Current 

Position” was asked on the survey. The majority of the respondents were classroom teachers 
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(83.5%) followed by mathematics coaches at 12.5%. Respondents could mark more than one 

applicable category. Figure 16 provides an overview of the response rate by position. 

 

Figure 16. Current Position (Respondents mark all that apply) 

The target audience that would benefit from the findings of this survey would be teachers (and 

coaches), so the greatest response from these groups was appropriate.  

 To determine if there was strong representation of responses from different grade bands 

tested on the Smarter Balanced Summative test (3-5, 6-8 and high school), respondents indicated 

the grade level taught. The elementary grade band of 3-5 represented 44% of the responses with 

an additional 1.6% from grades pre-kindergarten thru 2nd grade. Respondents in grades 6-8 

contributed 24.1% of the responses with high school representing 30.3%. This spread of 

percentages provided a good representation from all levels. 

 To determine representation of varying levels of teaching experience, respondents 

provided years of experience in teaching mathematics. Figure 17 displays this information. Over 
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half of the respondents had 15 or more years of teaching experience with only a small percentage 

(3.5%) being very new to teaching with 1-2 years of experience. 

 

Figure 17. Years of Experience Teaching Mathematics 

Although there is greater representation from the more experienced group (15+ years), there still 

appears to be adequate representation from all experience levels. 

 In addition to reporting the number of years of teaching, respondents indicated their 

background in mathematics. The percentages of the respondent group is displayed in Figure 18. 
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Figure 18. Degrees/Certifications Held in Mathematics 

Although the “Other” category contained nearly one-third of the total responses, many 

elementary teachers hold degrees outside of mathematics. With 44% of the respondents 

indicating teaching experience in the elementary grade band, the nearly one-third response rate is 

reasonable. The responses from this group were needed to provide insightful information about 

teacher familiarity and use of resources in grades 3-5. More than half of the respondents had 

either degrees, certifications or endorsements in mathematics which provided a strong 

background for evaluating mathematics resources and useful feedback.  

Limitations 

 Although the survey provided good information for next steps in supporting teachers, the 

help that could be offered to teachers was limited mainly to resource development. Many of the 

survey responses requested providing additional training on the resources or for extra staff time 

to explore and understand the resources. Although OSPI, at times, does provide direct training to 
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teachers (for example during the regional trainings using the Item Specification documents), 

because of time and issues of equity (supporting all teachers verses some) OSPI can only provide 

limited opportunities for direct training. However, the resources developed are and/or can be 

utilized by the Regional Mathematics Coordinators (RMCs), other ESD staff, and the OSPI 

teaching and learning staff during professional development activities and webinars to support 

teacher development. Additionally, school districts have the responsibility to arrange 

professional development time for their staff. So, although this may be a requested support, the 

requested time would need to be provided by schools and districts directly rather than mandated 

by the state.    

Conclusion 

 The vision for every student in Washington is to be ready for career, college, and life 

(Office of Superintendent, September 2015). Washington teachers have the responsibility to 

prepare students to fulfill this vision. With the implementation of the Mathematics K-12 

Learning Standards and measurement of those standards by the Smarter Balanced assessments in 

mathematics, the need to support classroom instruction through teacher support was evident. 

Surveying teachers to determine their needs in understanding and utilizing Smarter Balanced- 

developed and state-developed resources, provided useful input into next steps to provide 

guidance and support for classroom instruction.     

 The response to the survey that was sent out to mathematics educators in Washington in 

the spring of 2015 indicated that teachers were interested in providing input to express their 

needs for support. Many resources were available to teachers, but many teachers were not aware 

of their existence or found the resources too dense to be helpful. OSPI mathematics assessment 
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staff took this information, revised the presentation of the resources for easier access, and 

provided more concise and supplemental supports to address teacher needs as expressed in the 

survey. In moving forward, the hope is that these resources will be better utilized to support 

classroom instruction to increase student understanding of the standards and better prepare 

Washington students for career, college, and life. 

Recommendations 

 In Knowles’ Principles of Andragogy, adult learners need to be active participants in the 

planning and evaluation of their instruction. The input that teachers provided was invaluable in 

helping to design the resources and support for mathematics instruction that would be useful and 

fulfill teacher and student needs. Because of the considerable teacher response and the impact 

that had on the redesign of the mathematics resources on the OSPI website, sharing the 

construction of the redesign with other content areas at OSPI is a recommended next step to help 

bring alignment to the website resources and to aid educator access. Additionally, assessment 

staff working closely with the teaching and learning staff is needed to increase the opportunity 

that professional development through ESDs and districts will utilize the newly created and 

updated resources.  

 The assessments resources that were developed are only a starting point in providing 

support to teachers for classroom instruction. As the Smarter Balanced Assessment Consortium 

continues its work of providing additional resources, Washington’s OSPI Mathematics 

Assessment staff must determine how to modify and adjust the developed resources to further 

enhance and supplement those provided by the consortium. The opportunity to partner with state 

educators in soliciting feedback to direct next steps for support is a cycle that can and should be 
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utilized in future work. Although correspondence has gone out to field about the availability of 

resources, greater effort must be made to inform the field of the existence of the resources and 

how they can be utilized to support classroom instruction.  



ASSESSMENT RESOURCES  46 

   

 
 

References 

Amador, J., & Lamberg, T. (2013). Learning Trajectories, Lesson Planning, Affordances, and 

Constraints in the Design and Enactment of Mathematics Teaching. Mathematical 

Thinking and Learning: An International Journal, 15(2), 146-170. 

Armistead, L., & Education Partnerships (2010). Assessment to Make "Dramatic Advance" 

Coherency, Comprehensiveness Key. Education Partnerships, Inc. 

American Institute for Research (2015). Professional Learning Communities: What Are They

 and Why Are They Important? Issues about Change, 6(1). Retrieved from

 http://www.sedl.org/change/issues/issues61.html on February 3, 2016. 

Andrade, H., Huff, K., & Brooke, G. (2012). Assessing Learning. Education Digest: Essential 

Readings Condensed for Quick Review, 78(3), 46-53. 

Bailey, J., & Taylor, M. (2015). Experiencing a Mathematical Problem-Solving Teaching 

Approach: Opportunities to Identify Ambitious Teaching Practices. Mathematics Teacher 

Education and Development, 17(2), 111-124. 

Cafazzo, D. (2015, January 24). Washington Students will take the new Smarter Balanced Tests

 this Spring. The News Tribune. Retrieved from http://www.thenewstribune.com on May 

20, 2015. 

Cogan, L. S., Burroughs, N., & Schmidt, W. H. (2015). Supporting Classroom Instruction: The 

Textbook Navigator/Journal. Phi Delta Kappan, 97(1), 29-33.  

Common Core State Standards Initiative (2016). About the Standards. Retrieved from

 http://www.corestandards.org/about-the-standards/ on February 4, 2016. 

Council of the Great City, S. (2014). Beyond Test Scores: What NAEP Results Tell Us about 

Implementing the Common Core in Our Classrooms. Council Of The Great City Schools. 

http://www.sedl.org/change/issues/issues61.html%20on%20February%203
http://www.thenewstribune.com/
http://www.corestandards.org/about-the-standards/


ASSESSMENT RESOURCES  47 

   

 
 

DePascale, C. A., & National Center for the Improvement of Educational Assessment (2009). 

Establishing a State Consortium for Assessment: A Discussion of Factors to Consider. 

National Center for The Improvement Of Educational Assessment. 

Doorey, N. A. (2013). Coming Soon: A New Generation of Assessments. Educational

 Leadership, 70(4), 28-34. 

Elish-Piper, L., Matthews, M. W., & Risko, V. J. (2013). Invisibility: An Unintended 

Consequence of Standards, Tests, and Mandates. Journal of Language and Literacy 

Education, 9(2), 4-23. 

Frost, J. H., Coomes, J., & Lindeblad, K. (2012). Partnership Paves the Way to College Success:

 High School and College Math Teachers Collaborate to Improve Instruction. Journal of

 Staff Development, 33(5), 24-26. 

Gordon, M. (2011). Mathematical Habits of Mind: Promoting Students' Thoughtful

 Considerations. Journal of Curriculum Studies, 43(4), 457-469.  

Guisbond, L. & National Center for Fair & Open Testing (2012). NCLB's Lost Decade for 

Educational Progress: What Can We Learn from this Policy Failure? National Center for 

Fair & Open Testing (Fairtest). 

Huff, K., Steinberg, L., & Matts, T. (2010). The Promises and Challenges of Implementing 

Evidence-Centered Design in Large-Scale Assessment. Applied Measurement In 

Education, 23(4), 310-324.  

Ittner, A., Helman, L., Burns, M., & McComas, J. (2015). Data Drive These Coaches: Literacy 

Project Merges School Goals with Teachers' Learning Needs. Journal of Staff 

Development, 36(2), 20-22. 

Jones, W. M., & Dexter, S. (2014). How Teachers Learn: The Roles of Formal, Informal, and 



ASSESSMENT RESOURCES  48 

   

 
 

Independent Learning. Educational Technology Research and Development, 62(3), 367 

384. 

Kalchman, M. (2011). Using the Math in Everyday Life to Improve Student Learning. Middle 

School Journal (J3), 43(1), 24-31. 

Kanes, C., Morgan, C., & Tsatsaroni, A. (2014). The PISA Mathematics Regime: Knowledge 

Structures and Practices of the Self. Educational Studies in Mathematics, 87(2), 145-165. 

Kirk, W., Smith, T. M., Ford, J., Scheopner Torres, A., Regional Educational Laboratory 

Northeast & Islands, Education Development Center & National Center for Education 

Evaluation and Regional Assistance (2014). Gearing up to Teach the Common Core State 

Standards for Mathematics in the Rural Northeast Region. Stated Briefly. REL 2015-066. 

Regional Educational Laboratory Northeast & Islands.  

Knowles, M. S., Holton, E. F., III, & Swanson, R. A. (2015). The adult learner: The definitive 

classic in adult education and human resource development, (8th ed.). New York, NY: 

Routledge. 

Martin, D. B. (2015). The Collective Black and "Principles to Actions". Journal of Urban 

Mathematics Education, 8(1), 17-23.  

McGee, J. R., Wang, C., & Drew, P. (2013). Guiding Teachers in the Use of a Standards-Based

 Mathematics Curriculum: Teacher Perceptions and Subsequent Instructional Practices

 after an Intensive Professional Development Program. School Science and Mathematics,

 113(1), 16-28. 

McDonnell, L. M. (2013). Educational Accountability and Policy Feedback. Educational Policy,

 27(2), 170-189. 



ASSESSMENT RESOURCES  49 

   

 
 

Moyer-Packenham, P. S., & Westenskow, A. (2012). Processes and Pathways: How Do

 Mathematics and Science Partnerships Measure and Promote Growth in Teacher Content

 Knowledge?  School Science and Mathematics, 112(3), 133-146. 

Myers, M., Sztajn, P., Wilson, P. H., & Edgington, C. (2015). From Implicit to Explicit: 

Articulating Equitable Learning Trajectories Based Instruction. Journal of Urban 

Mathematics Education, 8(2), 11-22.  

National Conference of State Legislatures (2016). Information Related to the Assessment 

Consortia. Retrieved from http://www.ncsl.org/research/education/common-core-state 

standards-assessment-consortia on May 24, 2016. 

Office of Superintendent of Public Instruction (2015, July 17). Elementary and Secondary 

Education Act. Retrieved from http://www.k12.wa.us/ESEA/ on May 2, 2016. 

Office of Superintendent of Public Instruction (2015, September 2). About Us. Retrieved from  

http://www.k12.wa.us/AboutUs/ on May 2, 2016. 

Office of Superintendent of Public Instruction (2015, October 22). Transition to the Common 

Core State Standards. Retrieved from  http://www.k12.wa.us/CurriculumInstruct/CCSS/ 

on May 10, 2016. 

Office of Superintendent of Public Instruction (2016, February 5). Washington State Report

 Card. Retrieved from http://reportcard.ospi.k12.wa.us/summary on February 5, 2016. 

Office of Superintendent of Public Instruction (2016, February 19). Mathematics General 

Assessment Resources. Retrieved from http://www.k12.wa.us/Mathematics/Assessment 

on May 2, 2016. 

Office of Superintendent of Public Instruction (2016, March 11). Mathematics. Retrieved from 

http://www.k12.wa.us/Mathematics/ on May 2, 2016. 

http://www.ncsl.org/research/education/common-core-statestandards-assessment-consortia%20on%20May%2024
http://www.ncsl.org/research/education/common-core-statestandards-assessment-consortia%20on%20May%2024
http://www.k12.wa.us/ESEA/%20on%20May
http://www.k12.wa.us/AboutUs/%20on%20May
http://www.k12.wa.us/AboutUs/%20on%20May
http://www.k12.wa.us/CurriculumInstruct/CCSS/on%20May
http://www.k12.wa.us/CurriculumInstruct/CCSS/on%20May
http://reportcard.ospi.k12.wa.us/summary%20on%20February%205
http://www.k12.wa.us/Mathematics/Assessment
http://www.k12.wa.us/Mathematics/


ASSESSMENT RESOURCES  50 

   

 
 

Pappas, C. (2013, May 9). The Adult Learning Theory – Andragogy – of Malcolm Knowles.

 Retrieved from www.elearningindustry.com/the-adult-learning-theory-andragogy-of

 malcolm-knowles on May 25, 2015. 

Ready Washington Coalition (n.d.). Real Learning for Real Life. Retrieved from

 http://www.readywa.org/common-core-faqs.html on May 25, 2015. 

Regional Educational Laboratory Mid-Atlantic & International ICF (2015). Mathematics 

Instruction and the Common Core: Where Do We Go from Here? Q&A with William 

Schmidt, Ph.D. REL Mid-Atlantic Webinar. Regional Educational Laboratory Mid 

Atlantic. 

Rentner, D. S., Kober, N., & Center on Education Policy (2014). Common Core State Standards 

in 2014: District Implementation of Consortia-Developed Assessments. Center on 

Education Policy Retrieved from ERIC database. (ED555416) 

Schaeffer, B. (2012). Resistance to High-Stakes Testing Spreads. District Administration, 48(8), 

34-36. 

Scher, L., & O'Reilly, F. (2009). Professional Development for K-12 Math and Science 

Teachers: What Do We Really Know? Journal of Research on Educational Effectiveness, 

2(3), 209-249. 

Schiff, D., Herzog, L., Farley-Ripple, E., & Iannuccilli, L. T. (2015). Teacher Networks in 

Philadelphia: Landscape, Engagement, and Value. Penn GSE Perspectives on Urban 

Education, 12(1). 

Smarter Balanced Assessment Consortium (2015, July). Content Specifications for the

 Summative Assessment of the Common Core State Standards for Mathematics. Retrieved

http://www.elearningindustry.com/the-adult-learning-theory-andragogy-of
http://www.elearningindustry.com/the-adult-learning-theory-andragogy-of
http://www.readywa.org/common-core-faqs.html%20on%20May%2025


ASSESSMENT RESOURCES  51 

   

 
 

 from http://www.smarterbalanced.org/wordpress/wp

 content/uploads/2011/12/Mathematics-Content-Specifications_July-2015.pdf. 

Smarter Balanced Assessment Consortium (2015, September 28). Mathematics Item 

Specification. Retrieved from http://www.smarterbalanced.org/assessments/development/ 

on April 21, 2016. 

Smarter Balanced Assessment Consortium (n.d.). What is Smarter Balanced? Retrieved from 

http://www.smarterbalanced.org/about/ on May 24, 2016. 

University of Arizona (2013, July 2). Progressions Documents for the Common Core Math

 Standards. Institute for Mathematics and Education. Retrieved from

 http://ime.math.arizona.edu/progressions/  

U.S. Department of Education (2015, December 10). Every Student Succeeds Act. Retrieved

 from http://www.ed.gov/essa on April 5, 2016. 

U.S. Department of Education (2004, March). New No Child Left Behind Flexibility: Highly

 Qualified. Retrieved from http://www2.ed.gov/nclb/methods/teachers/hqtflexibility on

 February 5, 2016. 

U.S. Department of Education (2002, January 8). No Child Left Behind. Retrieved from 

http://www2.ed.gov/policy/elsec/leg/esea02 on April 19, 2016. 

Wei, R. C., Pecheone, R. L., & Wilczak, K. L. (2015). Measuring What Really Matters. Phi 

Delta Kappan, 97(1), 8-13. 

Wilson, P. H., Sztajn, P., Edgington, C., & Confrey, J. (2014). Teachers' Use of Their 

Mathematical Knowledge for Teaching in Learning a Mathematics Learning Trajectory. 

Journal of Mathematics Teacher Education, 17(2), 149-175. 

http://www.smarterbalanced.org/wordpress/wp
http://www.smarterbalanced.org/wordpress/wp
http://www.smarterbalanced.org/assessments/development/
http://ime.math.arizona.edu/progressions/
http://www.ed.gov/essa%20on%20April%205
http://www2.ed.gov/nclb/methods/teachers/hqtflexibility%20on%09February%205
http://www2.ed.gov/nclb/methods/teachers/hqtflexibility%20on%09February%205
http://www2.ed.gov/policy/elsec/leg/esea02%20on%20April%2019


ASSESSMENT RESOURCES  52 

   

 
 

Youngs, P., & Center for American Progress (2013). Using Teacher Evaluation Reform and

 Professional Development to Support Common Core Assessments. Center for American

 Progress.  



ASSESSMENT RESOURCES  53 

   

 
 

Appendix A 

Survey  

Introduction 

Thank you for taking the time to complete this survey. Our intent is to provide support to 

teachers in using assessment resources to inform classroom instruction. Your input is invaluable 

in this process. Please forward to colleagues who could also provide useful feedback. 

Applicant Information 

1) Work Information 

ESD Region*___________________ 

School District__________________ 

Education 

2) What degrees/certifications do you hold in mathematics?* 

[ ] Bachelor's in Math/Math Ed 

[ ] Master's in Math/Math Ed 

[ ] Doctorate in Math/Math Ed 

[ ] Endorsed in Math (without degree) 

[ ] National Board Certified in Math 

[ ] Other: _________________________________________________ 

 

Participant Background Information 

3) Current Position—please mark all that apply. * 

[ ] Classroom Teacher 

[ ] Mathematics Coach 

[ ] ESD Staff 

[ ] District Administrator 

[ ] Building Administrator 

[ ] Higher Education 

[ ] OSPI Math Fellow 

[ ] State Network of Education (SNE) Member 

[ ] Other (Please Specify): _________________________________________________ 
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4) Please indicate the grade level you teach.* 

( ) P-2 

( ) 3-5 

( ) 6-8 

( ) High School 

5) How many years of experience do you have teaching mathematics?* 

( ) 1-2 

( ) 3-5 

( ) 6-9 

( ) 10-14 

( ) 15+ 

6) Please indicate your experience with state-level committee work. 

[ ] Item Writing 

[ ] Content Review 

[ ] Rangefinding 

[ ] Data Review 

[ ] Scoring 

[ ] Other: _________________________________________________ 

7) Please describe any experience you have working with Smarter Balanced committees or item 

development.____________________________________________  

Mathematics Standards Experience 

8) Please rate, on a scale of 1 (Not at all) to 5 (Completely), your experience with the 

Washington State K–12 Learning Standards for mathematics (formerly called the Common Core 

State Standards for Mathematics and referred to as the standards). 

 Not at all 2 3 4 Completely 

I have studied the 

standards for the grade 

level(s) I teach. 

( )  ( )  ( )  ( )  ( )  

My classroom 

instruction is aligned 

with the standards. 

( )  ( )  ( )  ( )  ( )  
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I could deliver training 

on the standards. 

( )  ( )  ( )  ( )  ( )  

 

Progressions Documents 

9) Please select which of the following best describes your experience with the Progressions 

Documents:* 

( ) 1-Not aware of them ( ) 2-Aware but not currently using  ( ) 3-Reviewed and intend to use  

( ) 4-Used the resource periodically to support instruction  ( ) 5-Used the resource consistently 

to support instruction 

10) If you have selected a 2 or 3, please choose any of the following which may have been 

barriers using this resource:  

[ ] Not enough time 

[ ] Found other resources more useful 

[ ] Resource is difficult to use 

[ ] School/district efforts have focused in other areas (e.g., TPEP) 

[ ] Resource is difficult to access 

[ ] Unsure of how to use this resource to support instruction 

[ ] Other: _________________________________________________ 

11) How can OSPI support you in utilizing this resource to support classroom instruction? 

____________________________________________  

12) If you have selected a 4 or 5 or, in what way did you use this resource to support your 

instruction? ____________________________________________  

Digital Library 

13) Please select which of the following best describes your experience with the Digital 

Library:* 

( ) 1-Not aware of it  ( ) 2-Aware but not currently using  ( ) 3-Reviewed and intend to use  

( ) 4-Used the resource periodically to support instruction  ( ) 5-Used the resource consistently 

to support instruction 

14) If you have selected a 2 or 3, please choose any of the following which may have been 

barriers using this resource: 

[ ] Not enough time 

[ ] Found other resources more useful 

[ ] Resource is difficult to use 
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[ ] School/district efforts have focused in other areas (e.g., TPEP) 

[ ] Resource is difficult to access 

[ ] Unsure of how to use this resource to support instruction 

[ ] Other: _________________________________________________ 

15) How can OSPI support you in utilizing this resource to support classroom instruction? 

____________________________________________  

16) If you have selected a 4 or 5, in what way did you use this resource to support your 

instruction? ____________________________________________  

17) Were there specific units/resources within the Digital Library that were more helpful? Which 

ones, and why? ____________________________________________  

Claim Distribution Documents 

18) Please select which of the following best describes your experience with the Claim 

Distribution Documents:* 

( ) 1-Not aware of them ( ) 2-Aware but not currently using  ( ) 3-Reviewed and intend on using  

( ) 4-Used the resource periodically to support instruction  ( ) 5-Used the resource consistently 

to support instruction 

19) If you have selected a 2 or 3, please choose any of the following which may have been 

barriers using this resource: 

[ ] Not enough time 

[ ] Found other resources more useful 

[ ] Resource is difficult to use 

[ ] School/district efforts have focused in other areas (e.g., TPEP) 

[ ] Resource is difficult to access 

[ ] Unsure of how to use this resource to support instruction 

[ ] Other: _________________________________________________ 
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20) How can OSPI support you in utilizing this resource to support classroom instruction? 

___________________________________________  

21) If you have selected a 4 or 5, what recommendations would you have for others using this 

resource? ____________________________________________  

Item Specification Documents 

22) Please select which of the following best describes your experience with the Item 

Specification Documents:* 

( ) 1-Not aware of them ( ) 2-Aware but not currently using  ( ) 3-Reviewed and intend on using  

( ) 4-Used the resource periodically to support instruction  ( ) 5-Used the resource consistently 

to support instruction 

23) If you have selected a 2 or 3, please choose any of the following which may have been 

barriers using this resource: 

[ ] Not enough time 

[ ] Found other resources more useful 

[ ] Resource is difficult to use 

[ ] School/district efforts have focused in other areas (e.g., TPEP) 

[ ] Resource is difficult to access 

[ ] Unsure of how to use this resource to support instruction 

[ ] Other: _________________________________________________ 

24) How can OSPI support you in utilizing this resource to support classroom instruction? 

___________________________________________  

25) If you have selected a 4 or 5, what recommendations would you have for others using this 

resource? ____________________________________________  

Claims Videos 

26) Please select which of the following best describes your experience with the Claims Videos:* 

( ) 1-Not aware of them ( ) 2-Aware but not currently using  ( ) 3-Reviewed and intend on using  

( ) 4-Used the resource periodically to support instruction  ( ) 5-Used the resource consistently 

to support instruction 

27) If you have selected a 2 or 3, please choose any of the following which may have been 

barriers using this resource: 

[ ] Not enough time 

[ ] Found other resources more useful 

[ ] Resource is difficult to use 
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[ ] School/district efforts have focused in other areas (e.g., TPEP) 

[ ] Resource is difficult to access 

[ ] Unsure of how to use this resource to support instruction 

[ ] Other: _________________________________________________ 

28) How can OSPI support you in utilizing this resource to support classroom instruction? 

____________________________________________  

29) If you have selected a 4 or 5, what recommendations would you have for others using this 

resource? ____________________________________________  

Interim Assessment Blocks (IAB) 

30) Please select which of the following describes your experience with the Interim Assessment 

Blocks (IABs):* 

( ) 1-Not aware or do not intend using this resource  ( ) 2-Intend using this resource  ( ) 3-

Have used this resource 

31) If you have selected a 1 or 2, please choose any of the following which may have been 

barriers using this resource: 

[ ] Not enough time 

[ ] Found other resources more useful 

[ ] Resource is difficult to use 

[ ] School/district efforts have focused in other areas (e.g., TPEP) 

[ ] Resource is difficult to access 

[ ] Unsure of how to use this resource to support instruction 

[ ] Other: _________________________________________________ 

32) How can OSPI support you in utilizing this resource to support classroom instruction? 

____________________________________________  

33) If you have selected a 3, in what way did you use this resource to support your instruction? 

____________________________________________  

Interim Comprehensive Assessment (ICA) 

34) Please select which of the following describes your experience with the Interim 

Comprehensive Assessment (including Teacher Hand Scoring System - THSS):* 

( ) 1-Not aware or do not intend using this resource  ( ) 2-Intend using this resource  ( ) 3-

Have used this resource 
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35) If you have selected a 1 or 2, please choose any of the following which may have been 

barriers using this resource: 

[ ] Not enough time 

[ ] Found other resources more useful 

[ ] Resource is difficult to use 

[ ] School/district efforts have focused in other areas (e.g., TPEP) 

[ ] Resource is difficult to access 

[ ] Unsure of how to use this resource to support instruction 

[ ] Other: _________________________________________________ 

36) How can OSPI support you in utilizing this resource to support classroom instruction? 

____________________________________________  

37) If you have selected a 3, in what way did you use this resource to support your instruction? 

____________________________________________  

Additional Questions 

38) What other materials or resources have you used and/or found helpful that support classroom 

instruction to prepare students for the summative tests? In what ways were they helpful? 

 ____________________________________________________ 

39) How can OSPI better communicate information to the field? ________________________  

 

*Required Item 
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Appendix B 

Achievement Level Descriptors (ALDs) – Sample from High School 
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Appendix C 

Cluster Quiz – Applications in Geometry  

Sample from High School 
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Appendix D 

Critical Questions for the Progressions Documents 
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Appendix E 

Digital Library Resources Guide – Sample from High School 
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Appendix F 

GovDelivery Message – Communication about New Resources 
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Appendix G 

Washington Educational Research Association (WERA) 

Conference Presentation Excerpt from 2015 

 



ASSESSMENT RESOURCES  76 

   

 
 

 



ASSESSMENT RESOURCES  77 

   

 
 

 



ASSESSMENT RESOURCES  78 

   

 
 

  



ASSESSMENT RESOURCES  79 

   

 
 

Appendix H 

Three-Year Transition Plan 
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Appendix I 

Smarter Balanced Assessment System 
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Appendix J 

Claims for the Mathematics Summative Assessment 
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Appendix K 

Standards for Mathematical Practice 

The Standards for Mathematical Practice describe varieties of expertise that mathematics educators at all levels 
should seek to develop in their students. These practices rest on important “processes and proficiencies” with 
longstanding importance in mathematics education. The first of these are the NCTM process standards of problem 
solving, reasoning and proof, communication, representation, and connections. The second are the strands of 
mathematical proficiency specified in the National Research Council’s report Adding It Up: adaptive reasoning, 
strategic competence, conceptual understanding (comprehension of mathematical concepts, operations and 
relations), procedural fluency (skill in carrying out procedures flexibly, accurately, efficiently and appropriately), 
and productive disposition (habitual inclination to see mathematics as sensible, useful, and worthwhile, coupled 
with a belief in diligence and one’s own efficacy). 
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