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1. INTRODUCTION: THE VALIDITY OF RISE TEST SCORE INTERPRETATIONS

1.1 OVERVIEW

The purpose of this technical report is to document the evidence that supports claims made for how the Utah
Readiness, Improvement, Success, Empowerment (RISE) assessment scores may be interpreted. Evidence for the
validity of test score interpretations is central to substantiating claims that RISE test scores can be used to evaluate
the effectiveness with which Utah districts and schools teach students the Utah Core Standards and whether
individual students have achieved those standards by the end of each school year. The report therefore begins with
a review of validity evidence evaluated to date. Because evidence for the validity of test score interpretations will
accrue over time, this chapter will be expanded as further evidence is collected.

Chapter 2 of this technical report describes the design and development of RISE assessments, including the Utah
Core Standards, which define the content domain to be assessed by RISE; the development of test specifications,
including blueprints, that ensure the breadth and depth of the content domain is adequately sampled by the
assessments; and test development procedures that ensure alignment of test forms with the blueprint specifications.
The full RISE assessment system administered throughout the year includes end-of-course (EOC)assessments for
English language arts (ELA) in reading for grades 3—8 and writing for grades 5 and 8; mathematics for grades 3—8 and
EOC Secondary Mathematics I; and EOC assessments in science for grades 4-8. Utah’s original Student Assessment
of Growth and Excellence (SAGE) tests were developed beginning with the 2014 operational field test, and item
development for them continued from 2014 to 2018. When CAI resumed delivering the Utah assessments in fall
2019, they were renamed RISE assessments to match the work conducted with the interim vendor. Note that for
these RISE assessments, the blueprints remained the same as they were at the end of the 2018 contract, with minor
edits made to account for the updated Utah Core Standards. Thus, CAl and the Utah State Board of Education (USBE)
can be confident that the original SAGE assessments are comparable to the RISE assessments delivered by CAL.

Chapter 3 presents the results of the 2020-2021 RISE test administration. This chapter provides summaries of the
test-taking student population and their performance on the assessments. In addition, these sections describe
administration-specific evidence for the reliability of RISE assessments, including internal consistency reliability,
standard errors of measurement (SEMs), and the reliability of performance-level classifications.

The remaining chapters document technical details of test development, administration, scoring, and reporting
activities. Chapter 4 describes the item development process and the sequence of reviews that each item must pass
through before being eligible for RISE test administration. This chapter also describes Cambium Assessment, Inc.’s
(CAl) adaptive algorithm that delivers the computerized RISE assessments to Utah students.

Chapter 5 discusses the test administration procedures, including eligibility for participation in RISE assessments;
testing conditions, including accessibility tools and accommodations; systems security for assessments administered
online; and test security procedures for all test administrations.

Chapter 6 provides a description of the score reporting system and the interpretation of test scores. Chapter 7
outlines the procedures that USBE used to identify and adopt performance standards for the RISE assessments.
Chapter 8 describes the procedures used to scale and equate RISE assessments for scoring and reporting.

Chapter 9 covers the procedures for scoring constructed-response (CR) items, both machine-scored and handscored,
and summarizes rater agreement results. Finally, Chapter 10 provides an overview of the quality assurance (QA)
processes CAl uses to ensure that all test development, administration, scoring, and reporting activities are
conducted with fidelity to the developed procedures.
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1.2 VALIDITY EVIDENCE

The term validity refers to the degree to which test score interpretations are supported by evidence, and it speaks
directly to the legitimate uses of test scores. Establishing the validity of test score interpretations is the most
fundamental component of test design and evaluation. The Standards for Educational and Psychological Testing
(American Educational Research Association, American Psychological Association, & National Council on
Measurement in Education, 2014) provide a framework for evaluating whether claims based on test score
interpretations are supported by evidence. Within this framework, the standards describe the range of evidence
that may be brought to support the validity of test score interpretations.

The kinds of evidence required to support the validity of test score interpretations depend on the claims made for
how test scores may be interpreted. Moreover, the standards make explicit that validity is an attribute not of tests
but rather of test score interpretations. Some test score interpretations may be supported by validity evidence, while
others are not. The test itself is not assessed for validity; instead, the intended interpretation and use of test scores
are evaluated.

There are several intended uses for RISE test scores, including school accountability, feedback about student and
class performance, measurement of student growth over time, evaluation of performance gaps between groups,
and diagnosis of individual student strengths and weaknesses. Each of these intended uses requires claims to be
made about the interpretation of test scores, and the strength of those claims rests on the validity evidence
supporting them. Some validity evidence will be central to all of the claims, including evidence showing that test
items and administrations align with Utah Core Standards. Other evidence may target more specific claims, such as
evidence for measurement of student growth. Validity evidence should therefore be evaluated with respect to the
claim that it is purported to support.

Determining whether the test measures the intended construct is central to evaluating the validity of test score
interpretations. Such an evaluation in turn requires a clear definition of the measurement construct. For Utah’s RISE
assessments, the definition of the measurement construct is provided by the Utah Core Standards.

The Utah Core Standards specify what students should know and be able to do by the end of the year for each grade
level in order for them to graduate prepared for post-secondary education or entry into the workforce. The Utah
Core Standards were established in 1984 and are regularly revised. The current Utah Core Standards for ELA were
approved by the USBE in 2010 and fully implemented in June 2013. Utah’s mathematics standards were originally
approved in 2010, implemented in April 2013, and updated for all grades in 2016. Utah’s science standards were
adopted and implemented in 2010. They were updated for grades 6-8 in December 2015 and for grades 4 and 5 in
June 2019. The Utah Core Standards for ELA, mathematics, and science describe the educational targets for students
in each subject area. The updated grades 6-8 science standards went into effect in 2018, and the updated grades 4—
5 science standards went into effect in the 2020-2021 school year.

Because directly measuring student achievement against each benchmark in the Utah Core Standards would result
in an impractically long test, each test administration is designed to measure a representative sample of the content
domain defined by the Utah Core Standards. To ensure that each student is assessed on the intended breadth and
depth of the Utah Core Standards, item selection in the Test Delivery System (TDS) is guided by a set of test
specifications, or blueprints, which indicate the number of items that should be sampled from each content strand,
standard, and benchmark. The test blueprints represent a policy statement about the relative importance of content
strands and standards in addition to meeting important measurement goals (e.g., sufficient items to report strand
performance levels reliably). Because the test blueprint determines how student achievement of the Utah Core
Standards is evaluated, alignment of test blueprints with the content standards is critical. USBE has published the
RISE test blueprints that specify the distribution of items across reporting strands and Depth of Knowledge (DOK)
levels.

While the blueprints ensure that the full range of the intended measurement construct is represented in each test
administration, tests may also inadvertently measure attributes that are not relevant to the construct of interest.
For example, when a high level of English language proficiency is necessary to access content in mathematics and
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science items, language proficiency may unnecessarily limit the student’s ability to demonstrate achievement in
those subject areas. While such tests may measure achievement of relevant mathematics and science content
standards, they may also measure construct-irrelevant variation in language proficiency, limiting the universality of
test score interpretations for some student populations.

The principles of universal design of assessments provide guidelines for test design that minimizes the impact of
construct-irrelevant factors in assessing student achievement. Universal design removes barriers to access for the
widest possible range of students. The following seven principles of universal design are applied in the process of
test development (Thompson, Johnstone, & Thurlow, 2002):

e Inclusive assessment population

e Precisely defined constructs

e Accessible, non-biased items

e Amenable to accommodations

e Simple, clear, and intuitive instructions and procedures
e  Maximum readability and comprehensibility

e Maximum legibility

Test development specialists receive extensive training on the principles of universal design and apply these
principles in the development of all test materials, including items and accompanying stimuli. During the review
process, adherence to the principles of universal design is verified.

1.2.1 CONTENT STANDARDS

The RISE assessments were aligned to the ELA standards adopted by Utah in 2013, mathematics and the grades 6-8
science standards adopted by Utah in 2016, and the grades 4 and 5 science standards adopted by Utah in 2019. The
standards are available for review at the following URLs:

e https://www.schools.utah.gov/curr/elaelementary

e https://www.schools.utah.gov/curr/elasecondary

e  https://www.schools.utah.gov/curr/mathematics/core

e https://www.schools.utah.gov/curr/science

Blueprints were developed to ensure that the test and the items aligned to the prioritized standards they were
intended to measure. A complete description of the blueprint and test construction process can be found in Section
2 of this report, Background of RISE Assessments.

Table 1 through Table 3 present the number of items in the 2020-2021 item pool that measured each reporting
category by grade for ELA, mathematics, and science, respectively.

Table 1: Number of Items for Each Reporting Category, ELA

Grade Reporting Category NUIT‘::: of
Informational Text 208
Literature 155
3 Language 147
Speaking and Listening 59
4 Informational Text 210
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Number of

Grade Reporting Category Items
Literature 144
Language 149
Speaking and Listening 66
Informational Text 178
Literature 185
5 Language 139
Speaking and Listening 59
Writing 4
Informational Text 276
Literature 146
° Language 137
Speaking and Listening 57
Informational Text 204
Literature 177
7 Language 128
Speaking and Listening 52
Informational Text 218
Literature 185
8 Language 146
Speaking and Listening 59
Writing 4

Table 2: Number of Items for Each Reporting Category, Mathematics

Grade Reporting Category NUIT:::: of
Geometry/Measurement and Data 147
Number and Operations in Base Ten 229
3 Number and Operations — Fractions 234
Operations and Algebraic Thinking 246
Geometry/Measurement and Data 171
Number and Operations in Base Ten 119
* Number and Operations — Fractions 248
Operations and Algebraic Thinking 152
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Grade Reporting Category NUIT‘::: of

Geometry/Measurement and Data 166

Number and Operations in Base Ten 210

° Number and Operations — Fractions 170
Operations and Algebraic Thinking 105
Expressions and Equations 201

The Number System 148

® Ratios and Proportional Relationships 147
Geometry/Statistics and Probability 189
Expressions and Equations 89

The Number System 132

7 Ratios and Proportional Relationships 138
Geometry 128

Statistics and Probability 122
Expressions and Equations 208

Functions 116

8 Geometry/The Number System 273
Statistics and Probability 101

Algebra 179

SMI Geometry 132
Number and Quantity/Functions/Statistics and Probability 218

Note. SM | = Secondary Mathematics |

Table 3: Number of Items for Each Reporting Category, Science

. Number of
Grade Reporting Category Items
Organisms Functioning in Their Environment 23
Energy Transfer 14
¢ Wave Patterns 9
Observable Patterns in the Sky 8
Characteristics and Interactions of Earth’s Systems 20
5 Properties and Changes of Matter 19
Cycling of Matter in Ecosystems 22
6 Structure and Motion within the Solar System 7
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Grade Reporting Category NUIT‘::: of
Energy Affects Matter 7
Earth’s Weather Patterns and Climate 7
Stability and Change in Ecosystems 14
Forces are Interactions Between Matter 13
Changes to Earth Over Time 9
7 Structure and Function of Life 4
Reproduction and Inheritance 8
Changes in Species Over Time 12
Matter and Energy Interact in the Physical World 17
Energy is Stored and Transferred in Physical Systems 15
8 Life Systems Store and Transfer Matter and Energy 9
Interactions with Natural Systems and Resources 19

1.3 EVIDENCE BASED ON TEST CONTENT

The RISE assessments are designed to measure student progress toward achievement of the Utah Core Standards.
Therefore, the validity of RISE test score interpretations critically depends on the degree to which test content aligns
with expectations for student learning as specified in the Utah Core Standards.

Alignment of content standards is achieved through a rigorous item development process that proceeds from the
content standards and refers to those standards in a highly iterative item development process. That process
includes the Utah State Board of Education, test developers, and educator and stakeholder committees. The review
process is described in more detail in Section 1.3.2, Independent Alignment Study, and is explicitly designed to
ensure rigorous alignment of test content to the Utah Core Standards.

Ensuring the alignment of test items to their intended content standards establishes a critical link between the
expectations for student achievement articulated in the Utah Core Standards with the RISE item content. The RISE
test blueprints, in turn, specify the range and depth with which each of the content strands and standards will be
covered in each test administration and complete the link between the Utah Core Standards and the RISE content-
based test score interpretations.

The test blueprints drive item selection in the adaptive algorithm used to administer RISE assessments. The adaptive
algorithm seeks to meet the following three objectives:

e  To satisfy blueprint constraints
e To maximize overall test information near the student’s ability estimate
e To maximize test information within each of the reporting strands, as well

Each item satisfies multiple blueprint elements. For example, an item not only measures a particular content
standard, but also does so at a particular DOK level. As the test progresses, the weight of item selections increases
for blueprint elements that have not been met, while items measuring blueprint elements that have been satisfied
are no longer considered. The adaptive algorithm is configured for each assessment to ensure that all critical
blueprint elements are satisfied in each test administration.
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Moreover, unlike fixed-form tests, in which the same test form is administered to all students statewide, the RISE
assessments are administered adaptively to students within the same classrooms and schools administer different
samples of items from the subject-area pool. While each student may be administered only one or two items per
benchmark, performance indicators at the classroom and school levels are based on a larger, more representative
sample of the content domain than is possible with fixed-form assessments. This ensures that teachers and schools
are held accountable for instruction across the full range of the academic content standards.

1.3.1 REVIEW PROCESS FOR ITEMS APPEARING IN RISE OPERATIONAL TEST
ADMINISTRATION

This section describes the item review procedures used to ensure item accuracy and alignment with the Utah Core
Standards. Following a standard item review process, item reviews proceed initially through a series of internal CAl
reviews before items are deemed eligible for review by USBE content experts. Most of the CAl content staff members
responsible for conducting internal reviews are former classroom teachers who hold degrees in education and/or
their respective content areas. Each item passes through the following four internal review steps before it is
designated as eligible for review by USBE:

Preliminary Review, conducted by a group of CAl content area experts
Content Review 1, performed by a Level 3—4 CAI content specialist
Edit, in which a copy editor checks the item for correct grammar and usage

P wnN R

Senior Content Review, conducted by a Level 4-5 lead content expert

At every stage of the item review process, beginning with the preliminary review, CAl’s test developers analyze each
item to ensure the following:

e Theitemis well aligned with the intended content standard.

e Theitem conforms to the item specifications for the target being assessed.

e Theitemis based on a quality idea (i.e., it assesses something worthwhile in a reasonable way).

e Theitem aligns correctly to a DOK level (for ELA and mathematics).

e The vocabulary used in the item is appropriate for the intended grade or age and subject matter, and it
takes into consideration language accessibility, bias, and sensitivity.

e Theitem content is accurate and straightforward.

e Any accompanying graphic and stimulus materials are necessary to answer the question.

e The item stem is clear, concise, and succinct; it contains enough information to ensure that it will be
understood; it is stated positively (and does not rely on negatives such as no, not, none, or never unless
absolutely necessary); and it ends with a question.

e For selected-response items, the set of response options are succinct; parallel in structure, grammar,
length, and content; sufficiently distinct from one another; and all plausible, but with only one correct
option.

e Thereis no obvious or subtle cueing within the item.

e The score points for constructed-response items are clearly defined.

e  For machine-scored constructed-response (MSCR) items, the items score as intended at each score pointin
the rubric.

On the basis of their reviews of each item, the test developers may accept the item and classification as written,
revise the item, or reject the item outright.

Items passing through the internal review process are sent to USBE for its review. At this stage, items may be further
revised in accordance with any edits or changes requested by USBE or rejected outright. ltems at the USBE review
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level pass through three external reviews in which committees of Utah educators and stakeholders assess each
item’s accuracy, alignment to the intended standard, and DOK level, as well as item fairness and language sensitivity.
All items considered for inclusion in the RISE item pools are initially reviewed as follows:

e Utah content advisory committees ensure that each item is
aligned to the intended content standard;
appropriate for the grade level;

accurate; and

o O O O

presented online in a way that is clear and appropriate.

e Utah fairness and sensitivity committees ensure that each item and any associated stimulus materials are
free from bias, sensitive topics, controversial language, stereotyping, and statements that reflect negatively
on race, ethnicity, gender, culture, region, disability, or other social and economic conditions and
characteristics.

e Utah community panels review all test items for appropriateness of test content.

Items successfully passing through this committee review process are then field-tested to ensure that they behave
as intended when administered to students. Despite conscientious item development, some items perform
differently than expected when administered to students. Using the item statistics gathered in field-testing to review
item performance is an important step in constructing valid and equivalent operational test forms.

Classical item analyses ensure that items function as intended with respect to the underlying scales. Classical item
statistics are designed not only to evaluate item difficulty and the relationship of each item to the overall scale (item
discrimination) but also to identify items that may exhibit a bias across subgroups (differential item functioning [DIF]
analyses).

Items flagged for review on the basis of their statistical performance must pass a three-stage review to be included
in the final item pool from which operational forms are created. In the first stage of this review, a team of
psychometricians reviews all flagged items to ensure that the data are accurate and properly analyzed, response
keys are correct, and that there are no other obvious problems with the items.

USBE then reconvenes the content review and fairness and sensitivity committees to reevaluate flagged field-test
items in the context of each item’s statistical performance. On the basis of their review of each item’s performance,
the content review, fairness and sensitivity, and parent review committees may either recommend that a flagged
item be rejected or deem the item eligible for inclusion in operational test administrations.

1.3.2 INDEPENDENT ALIGNMENT STUDY

While it is critically important to develop and strictly enforce an item development process that works to ensure
alignment of test items to content standards, it is also important to independently verify the alignment of test items
to content standards. USBE has contracted with the National Center for Research on Evaluation, Standards, and
Student Testing (CRESST) to conduct an independent alignment study.

The CRESST study was two-pronged and was designed to evaluate the adequacy of both the item pool and the
administered test forms generated by a computer-adaptive algorithm that were delivered to Utah students in the
2014-2015 school year. To evaluate the adequacy of the item pool, CRESST relied on a team of content experts to
code for cognitive complexity and the academic content standards for each of the content areas (ELA, mathematics,
and science). To evaluate the adequacy of the computer-adaptive tests (CATs) administered to students, the CRESST
study evaluated standards and blueprint fulfillment, as well as the informativeness, item difficulty, and reliability of
the administered tests. The alignment studies were completed in spring 2016, and the results are presented in
Appendix 1-A, CRESST Utah SAGE Alignment Study Executive Summary.
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1.4 EVIDENCE FOR INTERPRETATION OF PERFORMANCE STANDARDS

Alignment of test content to the Utah Core Standards ensures that test scores can serve as valid indicators of the
degree to which students have achieved the learning expectations detailed in the Utah Core Standards. However,
the interpretation of the RISE test scores rests fundamentally on how test scores relate to performance standards,
which define the extent to which students have achieved the expectations defined in the Utah Core Standards. RISE
test scores are reported with respect to four proficiency levels, demarcating the degree to which Utah students have
achieved the learning expectations defined by the Utah Core Standards. The cut score establishing the Proficient
level of performance is the most critical, since it indicates that students are meeting grade-level expectations for
achievement of the Utah Core Standards, that they are prepared to benefit from instruction at the next grade level,
and that they are on track to pursue post-secondary education or enter the workforce. The performance standards
of the RISE assessments remain unchanged from the original SAGE assessments, except for grades 4 and 5 science.
Procedures used to adopt performance standards for the original SAGE assessments are therefore central to the
validity of test score interpretations.

Following the first operational administration of the SAGE (now RISE) assessments in spring 2014, a series of
standard-setting workshops were conducted to recommend to USBE a set of performance standards for reporting
student achievement of the Utah Core Standards. Utah educators, serving as standard-setting panelists, followed a
standardized and rigorous procedure to recommend performance-level cut scores. The workshops employed the
Bookmark standard-setting procedure, a widely used method in which standard-setting panelists used their expert
knowledge of the Utah Core Standards and student achievement to map the Performance-Level Descriptors (PLDs)
adopted by USBE onto an ordered-item booklet (OIB) comprising an operational test form that met all blueprint
elements. For science, standard-setting workshops were conducted after the adoption of the updated standards: in
2018 for grades 6-8, and in 2021 for grades 4-5. The workshops employed the Assertion Mapping Procedure (AMP),
an adaption of the Bookmark method that preserves the integrity of the multi-interaction science items.

Panelists were also provided with contextual information to help inform their primarily content-driven cut score
recommendations. Panelists recommending performance standards for the high school assessments were provided
with information about the approximate location of the relevant American College Testing (ACT) college-ready
performance standard for each assessment. Panelists recommending performance standards for the grades 3-8
summative assessments were provided with the approximate location of relevant National Assessment of
Educational Progress (NAEP) performance standards. Panelists were asked to consider the location of these
benchmarks when making their content-based cut score recommendations. When panelists used benchmark
information to locate performance standards that converged across assessment systems, the validity of test score
interpretations was bolstered.

In addition, panelists were provided with feedback about the vertical articulation of their recommended
performance standards so that they could view how the locations of their recommended cut scores for each grade-
level assessment sat in relation to the cut score recommendations at the other grade levels. This approach allowed
panelists to view their cut score recommendations as a coherent system of performance standards. In addition, it
reinforced the interpretation of test scores as indicating not only students’ achievement of current grade-level
standards but also their preparedness to benefit from instruction in the subsequent grade level.

Following the recommendations of final performance standards and vertical moderation sessions to ensure
articulation of recommended cut scores across grade levels, the recommended cut scores were presented to a
stakeholder panel for review and comment.

Table 4 shows the percentage of students meeting the SAGE (now RISE) Proficient level of achievement for each
assessment in spring 2014 on the basis of adopted cut scores. In addition, this table shows the approximate
percentage of Utah students meeting the associated ACT college-ready standard for high school assessments and
the percentage of Utah students meeting the NAEP proficiency standards at grades 4 and 8. As Table 4 indicates, the
performance standards recommended and adopted for the SAGE assessments are quite consistent with relevant
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ACT college-ready and NAEP Proficient benchmarks. Moreover, because the performance standards were vertically
articulated, grade-level proficiency rates are generally consistent.

Table 4: Percentage of Students Meeting SAGE and Benchmark Proficient Standards, Spring 2014

Test SAGE Proficient ACT College- NAEP Proficient
Ready
ELA

Grade 3 45

Grade 4 42 37

Grade 5 42

Grade 6 42

Grade 7 42

Grade 8 41 39

Grade 9 39

Grade 10 40

Grade 11 38 41

Mathematics

Grade 3 45

Grade 4 48 44

Grade 5 44

Grade 6 35

Grade 7 43

Grade 8 38 36
Secondary Mathematics | 32 31
Secondary Mathematics Il 28 31
Secondary Mathematics Ill 33 36

Note. SAGE high school assessments are not part of the RISE assessments. They are
included in the table to demonstrate benchmarking during standard setting in 2014.

Table 5 and Table 6 show the percentage of students meeting the SAGE Proficient level of performance on the basis
of adopted cut scores for science in grades 6—8 in spring 2018, and the percentage of students meeting the RISE
Proficient level of performance on the basis of adopted cut scores for science in grades 4-5 in spring 2021. In addition,
the tables show the percentage of Utah students meeting the NAEP proficient standards in each grade. As Table 5
and Table 6 indicate, the performance standards recommended and adopted for the SAGE/RISE assessments are
quite consistent with relevant NAEP proficient benchmarks.
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Table 5: Percentage of Students Meeting SAGE and Benchmark Proficient Standards in Science Grades 6-8,

Spring 2018
Test SAGE Proficient | NAEP Proficient
Grade 6 52 48
Grade 7 50 49
Grade 8 50 50

Note. Benchmark data describes the percentage at or above each
performance level using data from the 2015 grade 8 NAEP;
grades 6 and 7 are interpolated from the grades 4 and 8 NAEP.

Table 6: Percentage of Students Meeting RISE and Benchmark Proficient Standards in Science Grades 4 and 5,

Spring 2021
Test RISE Proficient NAEP Proficient
Grade 4 43 45
Grade 5 45 46

Note. Benchmark data describes the percentage at or above each
performance level using data from the 2015 grade 4 NAEP; grade 5
is interpolated from the grades 4 and 8 NAEP.

1.5 EVIDENCE BASED ON INTERNAL STRUCTURE

Utah’s RISE assessments represent a structural model of student achievement in grade-level and course-specific
content areas. Within each subject area (e.g., ELA), items are designed to measure a single content strand (e.g.,
Reading Information, Reading Literature, Language, Writing). Content strands within each subject area are, in turn,
indicators of achievement in the subject area. The form of the second-order confirmatory factor analyses is
illustrated in Figure 1. As the figure illustrates, each item is an indicator of an academic content strand. Because
items are never pure indicators of an underlying factor, each item also includes an error component. Similarly, each
academic content strand serves as an indicator of achievement in a subject area. As at the item level, the content
strands include an error term indicating that the content strands are not pure indicators of overall achievement in
the subject area. The paths from the content strands to the items represent the first-order factor loadings, or the
degree to which items are correlated with the underlying academic content strand construct. Similarly, the paths
from subject-area achievement to the content strands represent the second-order factor loading, indicating the
degree to which academic content-strand constructs correlate with the underlying subject-area achievement
construct.
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Figure 1: Second-Order Structural Model for SAGE Assessments
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Confirmatory factor analysis was used to evaluate the fit of this structural model to student response data from the
SAGE test administrations. SAGE assessments in spring 2014 were administered using only the blueprint match
component of the adaptive algorithm because there were no item response theory (IRT) parameter estimates on
which to adapt test information to student ability. In the absence of a common test form for all students, we
constructed a single form for each grade and subject comprising frequently administered items that met content
standard blueprint specifications. This approach was necessary to ensure a well-conditioned covariance matrix to
support the analyses.

For each of these test forms, we examined the goodness of fit between the structural model and the operational
test data. Goodness of fit is typically indexed by a x2 statistic, with good model fit indicated by a non-significant x2
statistic. However, the X2 statistic is sensitive to sample size, so even well-fitting models will demonstrate highly
significant x2 statistics given a very large number of students. Therefore, fit indices, such as the Comparative Fit
Index (CFl; Bentler, 1990), the Tucker-Lewis Index (TLIl; Tucker & Lewis, 1973), the Root Mean Square Error of
Approximation (RMSEA), and Standardized Root Mean Residual (SRMR) were also used to evaluate model fit. Table
7 provides a list of the goodness-of-fit statistics used to evaluate model fit, along with a guideline as to what
constitutes a good fit.

Table 7: Guidelines for Evaluating Goodness-of-Fit

Goodness-of-Fit Index Indication of Good Fit
CFI > .95
TLI >.95
RMSEA <.05
SRMR <.08

In addition to testing the fit of the hypothesized SAGE second-order confirmatory factor analysis model, we
examined the degree to which the second-order model improved fit over the more general one-factor model of
academic achievement in each subject area. Because the second-order model is nested within the one-factor general
achievement model, a simple likelihood ratio test can be used to determine whether the additional information
provided by the Utah Core Standards framework improves model fit over a general achievement model. Results
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indicating improved model fit for the second-order factor model provide support for the interpretation of content
standard performance above the overall subject area score. In addition to model fit, information criterion indices
can be used to evaluate the gains of modelfit relative to increased model complexity. Complex models often improve
model fit but do so by sacrificing parsimony. Information indices such as Akaike’s Information Criteria (AIC), the
Bayesian Information Criteria (BIC), and the sample size adjusted Bayesian Information Criteria (aBIC), allow for
evaluation of gains in model fit relative to model complexity.

The RISE assessments also claim to measure subject-area achievement using test items that probe student
knowledge and skills across multiple DOK levels. As with the content standards, the alignment of items by DOK also
represents a structural model that can be evaluated using confirmatory factor analysis. In this case, each item is an
indicator of a DOK level first-order factor, and each DOK is in turn an indicator of subject-area achievement.
Confirmatory factor analysis was used to evaluate the fit of this DOK structural model to student response data from
the SAGE test administrations. In the absence of a common test form for all students, we constructed a single form
for each grade and subject comprising highly administered items that met content standard blueprint specifications.
This approach was necessary to ensure a well-conditioned covariance matrix to support the analyses. We note that
there are two assessments in mathematics and one in science for which we were unable to produce an analyzable
matrix.

1.5.1 ELA CONTENT MODEL

The goodness-of-fit statistics for the hypothesized SAGE second-order models in ELA are shown in Table 8. All the
statistics indicate that the second-order models posited by the SAGE assessments fit the data well. This pattern was
true across all grades. The CFl and TLI values are all equal to or greater than .95. The RMSEA values are all 0.01, and
SRMR values are between 0.02 and 0.04, well below the values used to indicate good fit.

Table 8: Goodness-of-Fit for the SAGE ELA Second-Order Models

Grade CFI TLI RMSEA SRMR
Second-Order Models

Grade 3 0.96 0.96 0.01 0.03
Grade 4 0.97 0.97 0.01 0.03
Grade 5 0.95 0.95 0.01 0.03
Grade 6 0.98 0.97 0.01 0.03
Grade 7 0.98 0.98 0.01 0.03
Grade 8 0.97 0.97 0.01 0.02
Grade 9 0.97 0.97 0.01 0.03
Grade 10 0.97 0.97 0.01 0.03
Grade 11 0.98 0.98 0.01 0.02

The results of the comparison between the hypothesized SAGE model and the more general achievement model are
presented in Table 9. The chi-square difference test indicates that the strand-based second-order model showed
significantly better fit across grade levels than the general achievement first-order model. The y? pys p-values were
less than 0.001 across all grade levels. In addition, the positive values for the information criteria indicate that the
gains in fit for the second-order model justify the increased model complexity.
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Table 9: Difference in Fit Between ELA Strand-Based Second-Order Models and General Achievement First-Order

Models
Grade x2piff Df piff p-value AIC piff BIC pif aBIC piff
First-Order and Second-Order Models

Grade 3 2850.5 5 0.000 2840.5 2796.7 2812.6
Grade 4 3228.7 5 0.000 3218.7 31749 3190.8
Grade 5 2568.0 5 0.000 2558.0 25143 2530.1
Grade 6 2846.5 5 0.000 2836.5 2792.8 2808.7
Grade 7 1250.8 5 0.000 1240.8 1197.2 1213.1
Grade 8 2485.6 5 0.000 2475.6 2432.1 2448.0
Grade 9 1325.1 5 0.000 1315.1 1271.8 1287.7
Grade 10 5540.0 5 0.000 5530.0 5487.0 5502.8
Grade 11 1413.2 5 0.000 1403.2 1360.5 1376.4

1.5.2 ELA DEPTH OF KNOWLEDGE MODEL

Table 10 presents the fit indices for the first-order model and the second-order DOK structural models. The fit of the
first-order model shows mixed results. The CFl and TLI values are less than the cutoff value of 0.95. However, the
RMSEA and SRMR values are both well below the good fit cutoff values. The results for the multi-factor model are
more consistent. The CFl and TLI values, along with the RMSEA and SRMR, all show the model is a good fit for the
operational test data.

Table 10: Goodness-of-Fit Statistics for ELA Considering Depth of Knowledge

Grade CFl TLI RMSEA SRMR

First-Order Models

Grade 3 0.90 0.89 0.01 0.04
Grade 4 0.88 0.88 0.01 0.04
Grade 5 0.91 0.90 0.01 0.03
Grade 6 0.91 0.91 0.01 0.04
Grade 7 0.94 0.93 0.01 0.04
Grade 8 0.94 0.94 0.01 0.03
Grade 9 0.94 0.94 0.01 0.03
Grade 10 0.87 0.86 0.02 0.06
Grade 11 0.94 0.93 0.01 0.03

Second-Order Models

Grade 3 0.94 0.94 0.01 0.03
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Grade CFI TLI RMSEA SRMR
Grade 4 0.96 0.96 0.01 0.03
Grade 5 0.94 0.94 0.01 0.03
Grade 6 0.97 0.97 0.01 0.03
Grade 7 0.98 0.98 0.01 0.03
Grade 8 0.97 0.97 0.01 0.02
Grade 9 0.96 0.96 0.01 0.03

Grade 10 0.97 0.97 0.01 0.03
Grade 11 0.98 0.98 0.01 0.02

Table 11 shows the difference in fit between the two models. All of the p-values associated with x?p are highly
significant. This result suggests there is a difference in fit between the first-order model and the multi-factor model.
Furthermore, the information criteria are positive. This indicates that between the two models, the multi-factor
model is the better fit for the data and that information about the DOK of test items adds information beyond that
of the general subject-area factor model.

Table 11: Difference in Fit Between First-Order Model and Second-Order Model Considering Depth of Knowledge

for ELA

Grade X2 piff Df pitf p-value AIC piff BIC piff aBIC piff
Grade 3 1937.2 6 0.000 1925.2 1872.6 1891.6
Grade 4 2846.3 6 0.000 2834.3 2781.7 2800.8
Grade 5 2065.9 6 0.000 2053.9 2001.3 20204
Grade 6 2601.6 6 0.000 2589.6 2537.2 2556.3
Grade 7 1238.5 6 0.000 1226.5 11743 1193.4
Grade 8 2256.5 6 0.000 22445 2192.3 22114
Grade 9 1153.6 6 0.000 1141.6 1089.6 1108.7
Grade 10 5426.4 6 0.000 5414 .4 5362.7 5381.8
Grade 11 1344.5 6 0.000 1332.5 1281.3 1300.4

1.5.3 MATHEMATICS CONTENT MODEL

The goodness-of-fit statistics for the strand-based second-order models in mathematics are shown in Table 12. The
models generally show good fit, although the CFl and TLI fit indices are less than the cutoff value of 0.95 for some of
the higher grade-level assessments. Even for these grades, however, the RMSEA and SRMR estimates are well below
their respective 0.05 and 0.08 cutoff values. All of the statistics indicate the second-order models are a good fit for

the data.
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Table 12: Goodness-of-Fit for the SAGE Mathematics Second-Order Models

Grade CFI TLI RMSEA SRMR
Second-Order Models

Grade 3 0.96 0.95 0.01 0.03
Grade 4 0.97 0.96 0.01 0.03
Grade 5 0.96 0.96 0.01 0.03
Grade 6 0.96 0.96 0.01 0.03
Grade 7 0.96 0.96 0.01 0.03
Grade 8 0.92 0.92 0.02 0.03

SM | 0.93 0.93 0.01 0.04

SM Il 0.96 0.96 0.01 0.03
SM I 0.83 0.82 0.02 0.05

The results of the comparison between the second-order, strand-based model and the first-order, general
achievement model are presented in Table 13. The chi-square difference test shows that the hypothesized second-
order model provided significantly greater fit relative to the first-order model, with y’os p-values less than 0.001
across grade levels. The information criteria, however, showed mixed results, indicating that the gains in model fit
afforded by the second-order model may be outweighed, at least in part, by the greater complexity of that model
relative to the first-order, general achievement model.

Table 13: Difference in Fit Between Mathematics Strand-Based Second-Order Models and General Achievement
First-Order Models

Grade X2 piff Df it p-value AIC i BIC i aBIC pitf
First-Order and Second-Order Models
Grade 3 313 5 0.000 213 -22.6 -6.7
Grade 4 225 5 0.000 125 -31.4 -15.5
Grade 5 19.0 5 0.002 9.0 -34.7 -18.8
Grade 6 82.7 5 0.000 72.7 29.1 44.9
Grade 7 19.5 5 0.002 9.5 -33.9 -18.0
Grade 8 204 5 0.001 104 -33.0 -17.1
SM I 16.2 5 0.006 6.2 -37.3 -21.5
SM I 14.7 5 0.012 4.7 -37.9 -22.0
SM Il 34.7 5 0.000 247 -14.0 1.9

1.5.4 MATHEMATICS DEPTH OF KNOWLEDGE MODEL

Table 14 presents the fit between the first-order model and the multi-factor model. The fit of the first-order model
again shows mixed results. The CFl and TLI values are a bit lower than the cutoff value of 0.95. However, the RMSEA
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and SRMR values both indicate good fit. The results for the multi-factor model are more consistent. The CFl and TLI
values, along with the RMSEA and SRMR, all show that the model is a good fit for the operational test data.

Table 14: Goodness-of-Fit Statistics for Mathematics Considering Depth of Knowledge

Grade CFI TLI RMSEA SRMR

First-Order Models

Grade 3 0.95 0.94 0.01 0.04
Grade 4 0.94 0.94 0.01 0.04
Grade 5 0.93 0.93 0.01 0.05
Grade 6 0.97 0.97 0.01 0.03
Grade 7 0.95 0.94 0.01 0.04
Grade 8 0.93 0.93 0.01 0.03
SM I 0.92 0.92 0.01 0.05
SM Il 0.94 0.94 0.01 0.04
sM i 0.80 0.79 0.01 0.06

Second-Order Models

Grade 3 0.96 0.96 0.01 0.04
Grade 4 0.94 0.94 0.01 0.04
Grade 5 0.94 0.94 0.01 0.04
Grade 6 0.97 0.97 0.01 0.03
Grade 7 0.95 0.95 0.01 0.04
Grade 8 - - - -
SM I 0.93 0.92 0.01 0.04
SM I - - - -
SM Il 0.85 0.84 0.01 0.05

Table 15 presents the results of the comparison between the models. The chi-square difference test shows that the
first-order model differed significantly across grade levels from the multi-factor model. The y%p p-values were all
less than 0.001 across grade levels. The information criteria show all are positive, suggesting that the multi-factor
model is the preferred model.

Table 15: Difference in Fit Between First-Order Model and Second-Order Model Considering Depth of Knowledge
for Mathematics

Grade X2 piff Df it p-value AIC i BIC i aBIC pitf
Grade 3 516.4 3 0.000 510.4 484.1 493.6
Grade 4 66.6 3 0.000 60.6 343 43.8
Grade 5 699.6 3 0.000 693.6 667.3 676.8
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Grade x2piff Df piff p-value AIC piff BIC piff aBIC piff
Grade 6 58.9 3 0.000 529 26.7 36.3
Grade 7 510.9 3 0.000 504.9 478.9 488.4
Grade 8 - - - - - -

SM I 292.4 3 0.000 286.4 260.3 269.9

SMI - - - - - -

SM Il 520.2 3 0.000 514.2 491.0 500.5

1.5.5 SCIENCE CONTENT MODEL

1.5.5.1 Science Cluster Effects

The Utah science assessments are modeled with the Rasch testlet model (Wang & Wilson, 2005). The IRT model is
high-dimensional, incorporating a nuisance dimension for each item cluster and a dimension representing overall
proficiency. Section 4.5.2.2, Science Item Response Theory Statistics, presents a detailed description of the IRT model.
The internal (latent) structure of the model is presented in Figure 14. The psychometric approach for the assessment
is innovative and quite different from the traditional approach of ignoring local dependencies. The validity evidence
on the internal structure presented in this section relates to the presence of cluster effects and how substantial they
are.

Simulation studies conducted by Rijmen, Jiang, and Turhan (2018) confirmed that both the item difficulty parameters
and the cluster variances are recovered well for the Rasch testlet model under a variety of conditions. Cluster effects
with a range of magnitudes were recovered well. The results obtained by Rijmen et al. (2018) confirmed earlier
findings reported in the literature (e.g., Bradlow, Wainer, & Wang, 1999) under conditions selected to closely
resemble the assessment. For example, in one of the studies, the item location parameters and cluster variances
used to simulate data were based on the results of a pilot study.

We examined the distribution of cluster variances obtained from the 2019 IRT calibrations for the entire bank used
across all states that participate in the Memorandum of Understanding (MOU) item-sharing agreement and the
states that rely on the science ICCR item pool.

For elementary school, the estimated value of the cluster variances of all operational, scored items ranged from 0
to 5.13, with a median value of 0.57 and a mean value of 0.92. For middle school, the estimated value of the cluster
variances of all operational, scored items ranged from 0 to 4.63, with a median value of 0.46 and a mean value of
0.68. For high school, the estimated value of the cluster variances of all operational, scored items ranged from 0.11
to 7.75, with a median value of 0.45 and a mean value of 0.65.

The variance proportion shows the relative magnitude of the variance of an item cluster compared to the variance
of the overall dimension. For instance, if the variance proportion of a cluster is larger than 0.5, then the cluster
variance is larger than the overall variance; otherwise, the cluster variance is smaller than the overall variance. For
all three grade bands, a wide range of cluster variances is observed. These results indicate that, for all grades, cluster
effects can be substantial and provide evidence for the appropriateness of a psychometric model that explicitly takes
into account local dependencies among the assertions of an item cluster.

1.5.5.2  Science Grades 6—8 Confirmatory Factor Analysis

Section 1.5.5.1 presents evidence for substantial cluster effects in the science assessments across grade bands. In
the present section, the internal structure of the IRT model used for calibrating the item parameters is further
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evaluated using confirmatory factor analysis. In addition, alternative models are considered, including models with
a simpler internal structure (e.g., unidimensional models) and models with a more elaborate internal structure.

Estimation methods for confirmatory factor analysis for discrete observed variables are not well suited for
incomplete data collection designs where each case has data only on a subset of the set of observed variables. The
linear-on-the-fly (LOFT) test design utilized by many states results in sparse data matrices. Because every student
responds only to a small number of items relative to the size of the item pool, data are missing on most of the
manifest variables for any given student. In 2018 and 2019, a LOFT test design was used for all operational science
assessments inspired by the Next Generation Science Standards (NGSS) framework, except for Utah. As a result, the
student responses of these other states are not readily amenable to applying confirmatory factor analysis techniques.

In 2018, Utah science grades 6—8 assessments comprised a set of fixed-form tests per grade, and all items in these
forms were clusters. Therefore, the data for each fixed-form test are complete, and the fixed-form tests are
amenable to confirmatory factor analysis. The number of fixed-form tests varied by grade, but within each grade,
the total number of clusters was the same across forms. However, some items were rejected during the rubric
validation or data review and were removed from this analysis. All students with a “completed” status were included
in the factor analysis. The percentage of students per grade with a status other than “completed” was less than
0.85%. Table 16 summarizes the number of forms included in this analysis, and the range across forms of the number
of clusters per discipline, the number of assertions, and the number of students for each one of the grades.

Table 16: Number of Forms, Clusters per Discipline, Number of Assertions per Form, and Number of Students per
Form (Ranges Across Forms)

Number of Number of Clusters per Discipline in Each Form Number of Number of
Grade Fixed ) ) Earth and Space ) ) Assertions Students per
Forms Physical Sciences Sciences Life Sciences per Form Form
6 3 2 2-3 2-3 74-83 6,804-6,881
7 6 2 2 5 83-89 3,822-3,890
8 3 6-7 2 2 93-100 5,061-5,104

The factor structure of a testlet model, which is the model used for calibration, is formally equivalent to a second-
order model. Specifically, the testlet model is obtained after a Schmid—Leiman transformation of the second-order
model (Li, Bolt, & Fu, 2006; Rijmen, 2009; Yung, Thissen, & McLeod, 1999). In the corresponding second-order model,
the group of assertions related to a cluster are indicators of the cluster, and each cluster is an indicator of overall
science performance. Because assertions are not pure indicators of a specific factor, each assertion has a
corresponding error component. Similarly, clusters include an error component indicating they are not pure
indicators of the overall science performance.

CAl used confirmatory factor analysis to evaluate the fit of the second-order model described earlier to student data
from spring 2018. Three additional structural models were included in the analysis, as well. In the first model, there
is only one factor representing overall science performance. All assertions are indicators of this overall proficiency
factor. The first model is a testlet model where all cluster variances are zero. In the second model, assertions are
indicators of the corresponding science discipline, and each discipline is an indicator of the overall science
performance. This is a second-order model with science disciplines rather than clusters as first-order factors. This
model does not take the cluster effects into account. In the last, most general model, assertions are indicators of the
corresponding cluster, and clusters are indicators of the corresponding science discipline, with disciplines being
indicators of the overall science performance. For the sake of simplicity, the models in the analysis are referred to
as the following:

e  Model 1-Assertions-Overall Science (one-factor model)
e  Model 2—Assertions-Disciplines-Overall Science (second-order model)
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e Model 3—-Assertions-Clusters-Overall Science (second-order model)
e Model 4-Assertions-Clusters-Disciplines-Overall Science (third-order model)

Figure 2 through Figure 5 illustrate these four structural models. Model 1 is nested within Models 2, 3, and 4. Also,
Models 2 and 3 are nested within Model 4. The paths from the factors to the assertions represent the first-order
factor loadings. Note that all four models include factor loadings for the assertions, which is different from the
calibration model for which all the discrimination parameters of the assertions were set to 1.

Figure 2: One Factor Structural Model (Assertions-Overall): “Model 1”
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Figure 3: Second-Order Structural Model (Assertions-Disciplines-Overall): “Model 2”
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Figure 4: Second-Order Structural Model (Assertions-Clusters-Overall): “Model 3”
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Figure 5: Third-Order Structural Model (Assertions-Clusters-Disciplines-Overall): “Model 4”
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1.5.5.3 Science Grades 68 Results

For each test form, fit measures were computed for each of the four models. The fit measures used to evaluate
goodness-of-fit were the CFl, the TLI, the RMSEA, and the SRMR. CFl and TLI are relative fit indices, meaning they
evaluate model fit by comparing the model of interest to a baseline model. RMSEA and SRMR are indices of absolute
fit. Table 17 provides a list of these measures along with the corresponding thresholds indicating a good fit (Brown,
2015; Hu & Bentler, 1999).

Table 17: Guidelines for Evaluating Goodness-of-Fit

Goo&:zs;—ro:-Fit Indication of Good Fit
CFI > 0.95
TLI > 0.95
RMSEA < 0.06
SRMR < 0.08

Table 18 through Table 20 show the goodness-of-fit statistics for grades 68, respectively.! Numbers in bold indicate
those indices that did not meet the criteria established in Table 17. Across all grades and models, the following
conclusions can be drawn:

o Model 1 shows the most misfit across grades and forms.

e Across forms, Model 3 generally shows more improvement in model fit relative to Model 1 than Model 2
(i.e., higher values for CFl and TLI and lower values for RMSEA and SRMR). This means that accounting for
the clusters resulted in a greater improvement in model fit over a single factor model than accounting for
disciplines.

e Model 4 does not show improvement in model fit over Model 3. Fit measures remained the same (or had
a difference of 0.001 or smaller in very few cases) across forms for Models 3 and 4. Hence, including the
disciplines into the model (when clusters are taken into account) did not improve model fit.

e Overall, model fit for Models 3 and 4 decreases with decreasing grades. For grade 8, all fit indices for Models
3 and 4 indicate good model fit for all three forms. For grade 7, all fit indices for Models 3 and 4 indicate
good fit for two out of the six forms, and the degree of misfit for the other four forms is small. For grade 6,
all three forms have fit indices above the threshold values for at least one of the absolute fit indices for
Models 3 and 4. The amount of misfit is small for the RMSEA but more substantial for the SRMR for two out
of the three forms.

! For very few assertions per form and model, some error variances for the assertions were slightly below 0. For
grade 6, 1-2 assertions per form and model had an error variance below 0, with the lowest error variance being
—0.027. For grade 7, Forms 1, 2, 5, and 6 had one negative error variance for one assertion in Models 3 and 4, with
the lowest error variance being —0.099. Form 4 had 1-2 assertions with negative error variance in each model, and
the lowest error variance was —0.102. For grade 8, there were no assertions with negative error variances for any of
the forms and models.

Utah State Board of Education 22 Cambium Assessment, Inc.



Table 18: Fit Measures per Model and Form, Grade 6

Model Form CFI TLI RMSEA SRMR
1 0.995 0.995 0.106 0.163
Model 1 Assertions-Overall ) 0997 0.997 0.093 0.148
(one-factor model)
3 0.995 0.995 0.109 0.161
1 0.996 0.996 0.089 0.144
Model 2 Assertions-Disciplines-Overall ) 0998 0.998 0.078 0.128
(second-order model)
3 0.997 0.997 0.087 0.135
1 0.998 0.998 0.065 0.107
Model 3 Assertions-Clusters-Overall ) 0.999 0.999 0056 0.095
(second-order model)
3 0.998 0.998 0.067 0.104
1 0.998 0.998 0.065 0.107
Model 4 Assertions-Clusters-Disciplines-
Overall 2 0.999 0.999 0.056 0.095
(third-order model)
3 0.998 0.998 0.067 0.104

Note. Numbers in bold do not meet the criteria for goodness of fit.

Table 19: Fit Measures per Model and Form, Grade 7

Model Form CFI TLI RMSEA SRMR

1 0.892 0.889 0.060 0.074

2 0.938 0.936 0.083 0.109

Model 1 Assertions-Overall 3 0.940 0.933 0.052 0.065
(one-factor model) 4 0.937 0.936 0.068 0.114

5 0.939 0.937 0.093 0.119

6 0.898 0.895 0.056 0.071

1 0.908 0.906 0.055 0.073

2 0.962 0.961 0.065 0.088

Model 2 Assertions-Disciplines-Overall 3 0.950 0.949 0.048 0.063
(second-order model) 4 0.955 0.954 0.058 0.094

5 0.959 0.957 0.077 0.103

6 0.906 0.903 0.054 0.070

1 0.938 0.937 0.046 0.072

Model 3 Assertions-Clusters-Overall 2 0.974 0.973 0.054 0.082
(second-order model) 3 0.967 0.966 0.039 0.055

4 0.977 0.976 0.041 0.072
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Model Form CFI TLI RMSEA SRMR
5 0.975 0.974 0.060 0.089
6 0.932 0.930 0.046 0.072
1 0.939 0.937 0.045 0.072
2 0.974 0.973 0.054 0.082
Model 4 Assertions-Clusters-Disciplines- 3 0.967 0.966 0.039 0.055
Overall
(third-order model) 4 0.977 0.976 0.041 0.072
5 0.975 0.974 0.060 0.089
6 0.932 0.930 0.046 0.072
Note. Numbers in bold do not meet the criteria for goodness of fit.
Table 20: Fit Measures per Model and Form, Grade 8
Model Form CFI TLI RMSEA SRMR
1 0.929 0.927 0.043 0.060
Model 1 Assertions-Overall ) 0.959 0.958 0.042 0.056
(one-factor model)
3 0.943 0.941 0.052 0.074
1 0.934 0.932 0.041 0.060
Model 2 Assertions-Disciplines -Overall ) 0963 0.963 0.040 0.056
(second-order model)
3 0.950 0.949 0.049 0.072
1 0.953 0.952 0.034 0.057
Model 3 Assertions-Clusters-Overall 2 0.974 0.973 0.034 0.054
(second-order model)
3 0.970 0.969 0.038 0.064
1 0.953 0.952 0.034 0.057
Model 4 Assertions-Clusters-Disciplines-
Overall 2 0.974 0.974 0.033 0.053
(third-order model)
3 0.970 0.969 0.038 0.064

Note. Numbers in bold do not meet the criteria for goodness of fit.

For Models 3 and 4, grade 6 showed some degree of misfit across all three forms according to the measures of
absolute model fit, especially for the SRMR. Further examination indicated that the lack of fit could be attributed to
asingle item that was common to all three grade 6 forms that were part of this factor analysis study. After removing
this item, there were only two forms that had two or more clusters per discipline. The fit for both forms improved
drastically in Models 3 and 4, with all fit measures except the SRMR for one form meeting the criteria for model fit.
The SRMR value that exceeded the threshold value did so barely, with a value of 0.083. Table 21 shows the fit
measures for grade 6 after removal of the item causing misfit. Note that, unlike Models 3 and 4, Models 1 and 2 still

did not meet the criteria of model fit after removing the item.
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Table 21: Fit Measures per Model and Form, Grade 6-One Cluster Removed

Model Form CFI TLI RMSEA SRMR

Model 1 Assertions-Overall (one-factor 1 0.977 0.976 0.094 0.130

model) 2 0.974 0.973 0.082 0.118

Model 2 Assertions-Disciplines -Overall 1 0.986 0.986 0.072 0.106

(second-order model) 2 0.985 0.984 0.062 0.094

Model 3 Assertions-Clusters-Overall 1 0.992 0.991 0.057 0.083

(second-order model) 2 0.991 0.991 0.048 0.072

Model 4 Assertions-Clusters-Disciplines- 1 0.992 0.991 0.057 0.083
Overall

(third-order model) 2 0.991 0.991 0.048 0.072

Note. Numbers in bold do not meet the criteria for goodness of fit.

Table 22 through Table 24 shows the estimated correlations among disciplines for Model 4 (third-order model). The
correlations are all very high, ranging between 0.913 and 1. The high correlations between the disciplines in Model
4 indicate that, after considering the cluster effects, the disciplines do not add much to the model. This may explain
why Model 4 did not show an improvement in fit compared to Model 3. Overall, the findings support the IRT model
used for calibrating the science assessments.

Table 22: Model Implied Correlations per Form for the Disciplines in Model 4, Grade 6

Grade Form Discipline E::ti:nac:t: f:sasc)e Life Sciences (LS)
Physical Sciences (PS) 0.999 0.941
' Earth and Space Sciences (ESS) - 0.940
Physical Sciences (PS) 1.000 0.964
® 2 Earth and Space Sciences (ESS) - 0.964
Physical Sciences (PS) 0.975 0.923
3 Earth and Space Sciences (ESS) - 0.947
Table 23: Model Implied Correlations per Form for the Disciplines in Model 4, Grade 7
Grade Form Discipline E::’::nacr;: ?I?sasc)e Life Sciences (LS)
Physical Sciences (PS) 0.983 0.947
! Earth and Space Sciences (ESS) - 0.937
7 Physical Sciences (PS) 0.978 0.972
2 Earth and Space Sciences (ESS) - 0.951
3 Physical Sciences (PS) 0.955 0.936
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Earth and Space Sciences (ESS) - 0.966

Physical Sciences (PS) 0.938 0.913

¢ Earth and Space Sciences (ESS) - 0.973
Physical Sciences (PS) 0.931 0.944

° Earth and Space Sciences (ESS) - 0.965
Physical Sciences (PS) 0.941 0.928

® Earth and Space Sciences (ESS) - 0.967

Table 24: Model Implied Correlations per Form for the Disciplines in Model 4, Grade 8

Grade Form Discipline E::’::nacr;: ?E:Sc)e Life Sciences (LS)
Physical Sciences (PS) 0.971 0.971
' Earth and Space Sciences (ESS) - 0.970
Physical Sciences (PS) 0.956 0.958
’ 2 Earth and Space Sciences (ESS) - 0.935
Physical Sciences (PS) 0.966 0.978
} Earth and Space Sciences (ESS) - 0.988

1.6 EVIDENCE RELATED TO COGNITIVE PROCESSES

1.6.1 ELA AND MATHEMATICS

Cognitive labs investigating claims about the cognitive processes students use to respond to test items, and other
guestions concerning interactions with test items, are highly similar to those implemented by Smarter Balanced for
which results of extensive cognitive labs do exist.

Among the many research questions addressed in these studies, several were relevant to the DOK level elicited by
items across item types.

For example, one study examined whether students who achieved full credit on multi-part selected-response (MPSR)
items demonstrated, through their think-aloud sessions, greater understanding than those students who did not
achieve full credit. In addition, this study examined whether students who received full credit on MPSR items
demonstrated a depth of understanding similar to that of students receiving full credit on similarly challenging
constructed-response (CR) items measuring the same target. With respect to the first hypothesis, students receiving
full credit on the MPSR items demonstrated a greater understanding of the material than those who did not obtain
full credit. With respect to the second hypothesis, results indicated that in most cases, the DOK demonstrated by
the students receiving full credit on the MPSR items either equaled or exceeded the DOK demonstrated by students
achieving full credit on the matched CR items.

The cognitive labs were also designed to assess whether different types of technology-enhanced (TE) items elicited
DOK levels comparable to CR items matched for specific content claim/targets and DOK levels. Selected-response
(SR) items were also included, where available, as a comparison item format.
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With respect to ELA items, students demonstrated a higher DOK level for most of the TE item types rather than for
the matched CR items, but with some exceptions. A similar pattern was observed for the matched SR items versus
the CR items. Evidence for mathematics items was mixed, with some TE and SR item types showing evidence for
greater DOK than matched CR items, while other CR items indicated greater DOK than the matched TE and SR items.

These cognitive lab studies also addressed questions concerning student use of online tools, such as the equation
editor for mathematics items, indicating, for example, that some students across grade levels did have difficulty
responding using the equation editor, but that grade 3 students, in particular, had greater difficulty than students in
other grades. Studies also inquired whether accessibility tools improved student access to test content, finding, for
example, that while text-to-speech (TTS) always improved access to ELA test content, especially for English language
learners (ELLs) and students with an Individualized Education Program (IEP), that in mathematics, access improved
for students in grade 3 only.

1.6.2 SCIENCE

In 2017, when the development of item clusters for the MOU states began, cognitive lab studies were conducted to
evaluate and refine the process of developing item clusters aligned to the NGSS. Results of the cognitive lab studies
confirmed the feasibility of the approach used. Item clusters were completed within 12 minutes on average, and
students reported being familiar with the format conventions and online tools used in the item clusters. They
appeared to easily navigate the item clusters’ interactive features and response formats. In general, students who
received credit on a given item displayed a reasoning process that aligned with the skills that the item was intended
to measure.

A second set of cognitive lab studies was conducted by CAl for Connecticutin 2018 and 2019 to determine if students
using braille can understand the task demands of selected accommodated three-dimensional science standards-
aligned item clusters and navigate the interactive features of these clusters in a manner that allows them to fully
display their knowledge and skills relative to the constructs of interest. In general, both the students who relied
entirely on braille and/or the Job Access with Speech (JAWS) screen-reading software and those who had some
vision and were able to read the screen with magnification were able to find the information they needed to respond
to the questions, navigate the various response formats, and finish within a reasonable amount of time. The item
clusters were clearly different from (and more complex than) other tests with which the students were familiar,
however, and the study recommended that students should be given adequate time to practice with at least one
sample cluster before taking the summative test. The study also resulted in tool-specific recommendations for
accessibility for visually impaired students. The reports of both sets of cognitive lab studies are presented in
Appendix 1-B, Science Clusters Cognitive Lab Report, and Appendix 1-C, Braille Cognitive Lab Report.

1.7 MEASUREMENT INVARIANCE ACROSS SUBGROUPS

Measurement invariance occurs when the likelihood of responding correctly conforms to the measurement model
and is independent of group membership, and the parameters of a measurement model are statistically equivalent
across groups. The parameters of interest in measurement invariance testing are the factor loadings and
intercepts/thresholds. Invariance in residual variances or scale factors can also be tested, but consensus shows that
it is not necessary to demonstrate invariance across groups on these parameters. In general, measurement
invariance testing can be conducted using a series of multiple-group confirmatory factor analysis (CFA) models,
which impose identical parameters across groups. That is, the models that investigate the invariance of factor
pattern (configural invariance), factor loadings (metric or weak invariance), latent intercepts/threshold (scalar or
strong invariance), and unique or residual factor variances (strict invariance) are tested across groups in that
sequential order. When factor loadings and intercepts/thresholds are invariant across groups, scores on latent
variables can be validly compared across the groups, and the latent variables can be used in structural models that
hypothesize relationships among latent variables.

Because RISE is adaptively administered and students do not see a common set of items, in order to investigate
measurement invariance across subgroups, we selected from each assessment pool a set of items with high response
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rates for each reporting category from 2014-2015 test scores. This ensured a well-conditioned covariance matrix
comprising a sample of items representing the full breadth of the content domain specified by the blueprint. The
numbers of items selected varied across tests: 30—33 items across ELA assessments, 31-34 items across mathematics
assessments, and 30-37 items across science assessments.

The full set of tables associated with these analyses is provided in Appendix 1-D, Invariance Across Subgroups, for
each of the grade and subject-area assessments. The series A tables present the global model fit indices for the
measurement invariance tests for each assessment. Following the sequence of tests of measurement invariance
(Millsap & Cham, 2012), we tested configural, metric, and scalar invariance models using X2 difference test (at a <
0.05) and the examination of significant differences of the Root Mean Square of Approximation (RMSEA, change in
RMSEA < 0.015; Chen, 2007) between the two nested invariance models. Measurement invariance was investigated
across the following subgroups: gender (Model A), ethnicity (due to small sample sizes, classified as white, Asian, or
other ethnic groups in Model B), special education status (Model C), limited English proficiency (LEP) status
(Model D), and economically disadvantaged status (Model E). Invariance tests of subgroups were investigated
separately for each grade and subject-area test.

The null hypothesis of the x2 difference test is that the more restricted invariance model (e.g., metric) fits the data
equally as well as the less restricted invariance model (e.g., configural). Given that the sensitivity of the x2 difference
tests to sample size, we additionally examined significant differences on this test with an examination of the RMSEA.
A small change in the RMSEA between the more restricted and less restricted invariance models supports retention
of the more restricted invariance model (Chen, 2007).

The series B tables show the model fit indices of scalar invariance models assuming the same factor pattern +
identical factor loadings + identical latent intercept/threshold across subgroups. Global model fit indices included
the CFI (Bentler, 1990) and RMSEA. CFl values = 0.90 and RMSEA values < 0.08 were used to evaluate acceptable
model fit. The model fit indices of the scalar invariance models for all tests suggested an acceptable fit to the data.
For ELA, CFl ranged from 0.893 to 0.972, and RMSEA ranged from 0.007 to 0.018. For mathematics, excluding the
Secondary Mathematics (SM) Il assessment, CFl values ranged from 0.877 to 0.957, and RMSEA ranged from 0.009
to0 0.019. CFl values for SM Il ranged from 0.750 to 0.806 across models, indicating unacceptable fit, although RMSEA
values ranged from 0.017 to 0.020, indicating acceptable model fit. For science, CFl values ranged from 0.860 to
0.957, and RMSEA ranged 0.010 to 0.026.

Although the x2 difference test should ideally be nonsignificant, all x2 difference tests were significant or marginally
significant at a = 0.05 due to large sample sizes. Nevertheless, we found that changes of the RMSEA between the
two nested invariance models were very small (ranging from 0.000 to 0.004 for ELA, from 0.000 to 0.002 for
mathematics, and from 0.000 and 0.005 for science). Based on the similar magnitudes of the RMSEA (i.e., no material
changed across all tested models; Cheung & Rensvold, 2002) and the acceptable fit indices of the scalar invariance
model to the data, SAGE test scores have the same measurement structure across gender, ethnicity (classified as
White, Asian, or other ethnic groups), special education status, LEP status, and economically disadvantaged status
for each test.

1.8 PANDEMIC-RELATED IMPACTS ON STUDENT ACHIEVEMENT

State summative assessments were cancelled in spring 2020, just before the opening of most state testing
windows. As a result, states do not have available a spring 2020 measure of achievement against which to measure
losses in student achievement due to pandemic-related impacts on instruction. Many schools reopened in spring
2020, employing remote instruction. However, the length of time that schools remained closed, as well as the
ability of schools to provide effective remote instruction, varied considerably. Schools opened in fall 2020,
employing a range of in-person, remote, and hybrid instruction. Although many states sought to again cancel state
assessments for 2021, USED mandated that states continue to assess student achievement of state standards,
although accountability of districts to student achievement and growth were postponed. Thus, the spring 2021 test
administration provides the first opportunity for states to investigate systematically the impacts of pandemic-
related disruptions in instruction on student achievement.
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Evaluation of pandemic-related impacts on student achievement is made difficult, however, because the student
population is not consistent between the pre- and post-pandemic test administrations. Students have left the
public education system for several reasons, including transferring to private schools, homeschooling, or they have
simply dropped out of the education system. Because the student population has changed between pre- and post-
pandemic, direct comparisons of cohort changes in achievement provide an incomplete understanding of
pandemic impacts on student achievement. For example, if students who are no longer participating in state
assessments were lower achieving pre-pandemic, then any observed declines in student achievement post-
pandemic will be underestimated since achievement declines among already lower-achieving students would not
be adequately represented.

To better understand the impacts of the pandemic on student achievement, we identified two analysis strategies
designed to control for changes in the tested population in order to examine pandemic-related impacts on student
achievement. In an initial series of analyses, we used matched samples of students across cohorts to control for
differences in achievement and demographic subgroup membership between the two cohorts of students (Ho,
2021). In this approach, we built a regression model by, first, regressing student achievement in 2019 onto student
achievement and demographic characteristics of those same students in spring 2017. All students available in the
2017-2019 cohort were used to build the model. This regression model represents the pre-pandemic two-year
growth. Since this analysis requires merging student records across a two-year span, it is limited to only those
students in grades 5-8 in 2019 who were administered state assessments in grades 3—6 in 2017. We then
identified students who were tested post-pandemic in spring 2021 (in grades 5-8) who also participated in state
testing in spring 2019 (in grades 3—6). We used all students available in the 2019-2021 cohort as given and found a
matched sample in the 2017-2019 cohort. The matching was based on the grade g-2 scale scores between the two
cohorts using the 1:1 nearest neighbor sampling method. We applied the regression coefficients to the grades 3—6
scores in 2017 in the matched sample to predict their grade 5-8 scores in 2019. In this way, the pandemic-related
impacts on student achievement can be evaluated by comparing the observed 2021 grades 5-8 scores to the
predicted 2019 grades 5-8 scores between a pair of matched samples. This approach can provide a better estimate
of pandemic-related impacts on student achievement for the general education population overall, as well as for
demographic subgroups.

It is also possible to investigate the expected performance of students who did not participate in spring 2021. In
this approach, characteristics of students in the pre-pandemic cohort are used to predict non-participation in the
spring 2021 sample. With the regression coefficients in hand, the prediction model can be applied to the 2017 test
records of a sample of students matched to the non-participating students in spring 2021 to predict their 2019
performance, allowing us to estimate the expected level of performance of students who did not participate in the
2021 test administration based on their pre-pandemic performance. While this approach cannot address how
those students may have been impacted by the pandemic, it may provide a picture of the pre-pandemic
performance of those non-participating students.

We also conducted the matched sample analyses in a way that is slightly different than the Ho’s. We drew the
matched samples the same way we did in Ho’s approach. Rather than using all available students in the 2017-2019
cohorts, the regression model was first constructed for the pre-pandemic matched sample by regressing the 2019
scores on the 2017 scores. Assuming that the two-year growth relationship provides a consistent expectation for
growth across cohorts, the regression coefficients were applied to the 2019 scores to predict the 2021 scores of
the post-pandemic sample, assuming no pandemic effects on instruction. We were then able to evaluate the
pandemic-related impact on achievement by comparing the observed 2021 scores with the expected 2021 scores.
We note that the two approaches produced nearly identical results. The difference in the predicted average scale
score is within one scale score point, which is mostly due to rounding. The detailed procedures and results of the
matched sample analyses are presented in Appendix 1-E, Examining Pandemic Impacts on Student Achievement in
Match Samples of Student Cohorts.

In addition to the matched sample cohort analysis, we also wished to investigate more directly the relationships
between prior achievement on subsequent achievement and how that relationship may have been impacted by
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the pandemic. As part of this analysis, we also sought to investigate whether subgroup differences in achievement
gains were differentially impacted by pandemic-related disruption to instruction.

In this approach, we produced a regression model to predict student achievement at time two from student
achievement and demographic subgroup membership at time one simultaneously using both the 2017 and 2019
cohorts of students (i.e., those initially tested in 2017 in grades 3—6, and those initially tested in those same grades
in 2019). All students available in the 2017 and 2019 cohorts were used to build this regression model. This
approach allows us to evaluate whether the relationships between prior and subsequent achievement differ across
cohorts, as well as whether the relationships between demographic subgroups on subsequent achievement differ
across cohorts, indicating differential impacts of the pandemic by subgroup. The detailed procedures and results of
the matched sample analyses are presented in Appendix 1-F, Examining Pandemic Impacts on Student
Achievement Using Cohort Regression Models.

1.9 FAIRNESS AND ACCESSIBILITY

1.9.1 FAIRNESS IN CONTENT

The principles of universal design of assessments provide guidelines for test design to minimize the impact of
construct-irrelevant factors in assessing student achievement. Universal design removes barriers to access for the
widest range of students possible. Seven principles of universal design are applied in the process of test development
(Thompson, Johnstone, & Thurlow, 2002). They include the following:

e Inclusive assessment population

e  Precisely defined constructs

e Accessible, non-biased items

e Amenable to accommodations

e Simple, clear, and intuitive instructions and procedures
e  Maximum readability and comprehensibility

e Maximum legibility

Test development specialists receive extensive training on the principles of universal design and apply these
principles in the development of all test materials, including tasks, items, and manipulatives. In the review process,
adherence to the principles of universal design is verified.

1.9.2 STATISTICAL FAIRNESS ITEM STATISTICS

The spring 2014 administration was an operational field test, so items were not subject to statistical review until
after the test administration. It is important to note that only items that passed through the statistical review
contributed to students’ test scores. When new items are developed, the Content and Fairness Advisory Committee
(CFAC) reviews the items using the CAIl Guidelines for Language Accessibility, Bias, and Sensitivity. After the field-
test item analyses, the items flagged with the C category for any group in the differential item functioning (DIF)
statistics are reviewed if there are any indications that items might have caused a significant DIF.

The DIF analyses were performed for the following groups:

e LEP/non-LEP

e Low income/non-low income
e Female/male

e SPED/non-SPED

e Asian/white

Utah State Board of Education 30 Cambium Assessment, Inc.



e African American/white
e Hispanic/white

e  Multi-ethnic/white

e Native American/white
e Pacific Islander/white

The purpose of these analyses is to identify items that may have favored students in one group (focal group) over
students of similar ability in another group (reference group).

1.9.3 FAIRNESS IN TEST SCORE INTERPRETATION

Section 1.7 described analyses investigating the invariance of the SAGE measurement model across subgroups.
Model invariance provides evidence that the interpretation of test scores is comparable across subgroups. Results
of this investigation indicated that SAGE (now RISE) test scores have the same measurement structure across gender,
ethnicity (classified as white, Asian, or other ethnic groups), special education status, LEP status, and economically
disadvantaged status for each test.

1.9.4 EFFECTS OF DICTIONARY AVAILABILITY ON STUDENT PERFORMANCE

Appendix 1-G, Results of Dictionary Study, describes a study investigating the effects of dictionary availability on
item performance between English language learners (ELLs) and general education students. The results of this
investigation did not find evidence that providing students with access to a dictionary differentially affected the
performance of ELLs on the SAGE assessments.

In the absence of evidence indicating that providing a dictionary impacts student performance, USBE’s Technical
Advisory Committee (TAC) recommended that USBE make the dictionary tool available to all students. The dictionary
tool was available to all students for the spring 2015 SAGE administration. Appendix 1-G outlines the results of the
dictionary study in greater detail.

1.10 SUMMARY OF VALIDITY OF TEST SCORE INTERPRETATIONS

Evidence for the validity of test score interpretations is strengthened as evidence supporting test score
interpretations accrues. In this sense, the process of seeking and evaluating evidence for the validity of test score
interpretation is ongoing. Nevertheless, sufficient evidence exists to support the principal claims for the test scores,
including that SAGE (now RISE) test scores indicate the degree to which students have achieved the Utah Core
Standards at each grade level and that students scoring at the Proficient level or higher demonstrate levels of
achievement consistent with national benchmarks that indicate they are on track for college readiness. These claims
are supported by evidence of a test development process that ensures alignment of test content to the Utah Core
Standards and evidence that the structural model described by the Utah Core Standards and implemented in the
SAGE (now RISE) assessments is sound.
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2. BACKGROUND OF RISE ASSESSMENTS

2.1 DEVELOPMENT OF RISE STANDARDS

The Utah State Board of Education (USBE) approved the Utah Core Standards for English language arts (ELA) and
mathematics in 2010, and these standards were fully implemented in June 2013 for ELA and in April 2013 for
mathematics. Utah’s science standards were adopted and implemented in 2010. The Utah Core Standards for ELA,
mathematics, and science describe the educational targets for students in each content area. The Utah Core
Standards can be found at http://www.schools.utah.gov.

During 2015-2016, USBE supplemented an existing general education assessment program that aligns the RISE to
the Utah Core Standards and satisfies the federal Elementary and Secondary Education Act (ESEA) requirements.
USBE involved educators and assessment, and curriculum specialists in making decisions about how to measure
standards. The statewide assessments aligned with the Utah Core Standards were administered for the first time in
spring 2014 for ELA in grades 3—11, for mathematics in grades 3-8, along with end-of-course assessments for high
school students taking Secondary Mathematics I-lll. The cluster-based science assessments were first administered
in spring 2018 for grades 6—8 and spring 2021 for grades 4-5.

USBE used a different vendor to deliver their 2018—2019 assessments and changed the name of the tests from SAGE
to RISE.

2.2 ONLINE ITEM POOL CONSTRUCTION

The RISE operational item pool includes a variety of selected-response items and machine-scored constructed-
response (MSCR) items in each content area.

Five types of MSCR items were included in the RISE item pool: graphic response, natural language, equation response,
hot text, and table input items. The graphic response item types require students to place objects or move objects
around in the answer space. A student can also plot points, draw lines, and draw shapes. The natural language item
types require students to type an English language answer. The equation response items require students to enter
avalue or equation. The table input item types require students to input numerical values into a table.

The 2020-2021 RISE item pools each contain sufficient numbers of items per grade and content area to ensure that
students would be administered items representing the breadth and depth of the content standards identified in
the test specifications while also adapting item selection to maximize test information near each student’s ability
level. In ELA, since item selection is passage-dependent, it is more challenging to provide precise estimates of each
student’s true achievement level across the range of proficiency than in mathematics and science.

With new items being developed and field tested in the spring administration of each year, the operational pool size
for each assessment has constantly increased since 2015. The simulations show that a larger operational pool
improves the adaptive item selection in terms of blueprint match, content coverage, and precision of the student
ability estimation, especially the ability estimation for students with more extreme test scores.
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3. SUMMARY OF THE 2020-2021 OPERATIONAL TEST ADMINSTRATION

RISE is offered as an online assessment system with a number of assessment resources available to all students. In
2020-2021, the available assessment tools included the following: alternate location, assistive communication
devices, audio amplification, calculation devices and computation tables, directions signed with a certified
interpreter, highlight tool, dictionary tool featuring a thesaurus and Spanish translation options, text-to-speech,
magnification, minimize distractions, scratch paper, spell check, and strikethrough. In addition to resources available
to all students, there were options available to accommodate students who had been identified with special needs.
In the 2020-2021 administration, the available accommodation options included the following: braille, American
Sign Language (ASL) videos, print-on-request, and scribe (non-functional in RISE systems).

The following tests were available in the 2020-2021 administration:

e Reading grades 3-8

e Writing grades 5 and 8

e Mathematics grades 3-8 and Secondary Mathematics |
e Science grades 4-8

During the testing window, all eligible students had one opportunity in each content area using the web-based RISE
system. The adaptive RISE ELA, mathematics, and science assessments were available to students who use braille.
These students were allowed one opportunity to take each content area assessment using new technology and
administration procedures. Also, mathematics and science students were given the option to use Unified English
Braille (UEB) or Nemeth Code.

3.1 STUDENT POPULATION AND PARTICIPATION

All public school and public charter school students in grades 3—8 are required to participate in the RISE ELA,
mathematics, and science assessments. Utah’s statewide database system, UTREx, provided all student and
rostering information, including test eligibility (now linked to course codes) and demographic information including
gender, federal ethnic categories, English language learner (ELL), economic status (disadvantaged), special education
status, and migrant status. UTREx test eligibility and demographic information are managed by USBE. Additional
details regarding test eligibility and testing irregularities are outlined in the Test Information Distribution Engine
(TIDE) User Guide.

Results for students who took the 20202021 RISE ELA, mathematics, and science assessments are presented in
Table 25 by grade.

Table 25: Number of Students in 2020-2021 RISE Assessment

Assessment G3 G4 G5 G6 G7 G8 SM |
Reading 45,290 | 46,496 | 47,000 | 47,715 | 47,169 | 46,311 -
Writing - - 46,998 - - 46,430 -

Mathematics 45,177 | 46,281 | 46,621 | 47,277 | 44,439 | 44,290 | 3,337
Science - 46,520 | 46,991 | 47,767 | 47,331 | 46,682 -
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3.2

SUMMARY OF OVERALL STUDENT PERFORMANCE

The 2020-2021 state summary results for the average scale scores and the percentage of students in each
proficiency level by grade and content area are presented in Table 26. Figure 6 through Figure 8 present the scale

score distributions by subgroups for each content area and grade.

Table 26: 2020-2021 Percentage of Students in Proficiency Levels

% . % At or
Grade Number Scale Score Scale Score % B_el.ow Approaching | % Proficient % H.lg_hly Above
Tested Mean SD Proficient Proficient Proficient Proficient
Reading
3 45,290 314 77.94 37 20 31 12 43
4 46,496 347 84.01 38 25 25 13 38
5 47,000 387 86.12 35 21 26 18 44
6 47,715 414 86.89 37 19 26 18 44
7 47,169 426 83.77 38 21 26 15 41
8 46,311 446 91.87 34 22 26 17 43
Mathematics
3 45,177 309 37.93 35 20 21 24 45
4 46,281 338 45.77 36 19 23 22 45
5 46,621 368 53.03 41 17 23 19 42
6 47,277 400 60.28 45 23 18 14 32
7 44,439 427 63.63 38 22 28 12 40
8 44,290 465 74.5 37 27 24 11 35
SM I 3,337 586 51.2 2 11 37 50 87
Science
4 46,520 550 13.72 29 28 23 20 43
5 46,991 550 13.82 29 25 27 18 45
6 47,767 849 13.66 27 20 34 18 53
7 47,331 848 13.00 29 27 26 18 44
8 46,682 850 13.00 26 26 29 20 48
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Figure 6: 2020-2021 Reading Scale Score Distribution by Subgroup
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Figure 7: 2020-2021 Mathematics Scale Score Distribution by Subgroup
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Figure 8: 2020-2021 Science Scale Score Distribution by Subgroup
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3.3 STUDENT PERFORMANCE BY SUBGROUP

The 2020-2021 state summary results for the average scale scores and the percentage of students in each
proficiency level by grade and by content area were calculated for several subcategories—including female, male,
African American, American Indian/Alaskan, Asian, Hispanic/Latino, Multi-Racial, Native Hawaiian/Pacific Islander,
White, limited English proficiency (LEP), special education (SPED), and low income. Percentage of students in

Utah State Board of Education 37 Cambium Assessment, Inc.



performance levels for overall and by subgroup is presented in Appendix 3-A, Percentage of Students in Performance
Levels for Overall and by Subgroup.

3.4 RELIABILITY

Test score reliability is traditionally estimated using both classical and item response theory (IRT) approaches.
Classical estimates of test reliability, such as Cronbach’s alpha, provide an index of the internal consistency reliability
of the test or the likelihood that a student would achieve the same score in an equivalently constructed test form.
While classical indicators provide a single estimate of the reliability of test forms, the precision of test scores varies
with respect to the information value of the test at each location along the append. For example, most fixed-form
assessments target test information near important cut scores or near the population mean so that test scores are
most precise in targeted locations. Because adaptive tests target test information near each student’s ability level,
the precision of test scores may increase, especially for lower- and higher-ability students. The precision of individual
test scores is critically important to valid test score interpretation and is provided along with test scores as part of
all student-level reporting.

3.4.1 MARGINAL RELIABILITY

While measurement error is conditional on test information, it is nevertheless desirable to provide a single index of
a test’s internal consistency reliability. Such an index is provided by the marginal reliability coefficient, which
considers the varying measurement errors across the ability range. Marginal reliability is a measure of the overall
reliability of an assessment based on the average conditional standard errors, which are estimated at different points
on the ability scale for all students.

The marginal reliability (p) is defined as

- 2 TN csEME 2
5=o* - (E2E2 )y 00,

where N is the number of students, CSEM? is the conditional standard error of measurement of the scaled score for
student i, and a2 is the variance of the scaled score. The higher the reliability coefficient, the greater the precision
of the test.

Table 27 presents the marginal reliability coefficients and the average standard error of measurements for the total
scale scores. The marginal reliability coefficients for subgroups are presented in Section 3.4.7, Reliability for
Subgroups in the Population. Marginal reliability coefficients for accommodated vs. non-accommodated students
are presented in Section 3.4.9, Reliability for Accommodated Testers.

Table 27: Marginal Reliability for Reading, Writing, Mathematics, and Science

Grade Number of Items xlai;iii?i:\l/ N Mean SD SEM
Reading

3 550 0.90 45,290 314 77.94 24.76

4 608 0.89 46,496 347 84.01 27.47

5 541 0.91 47,000 387 86.12 26.01

6 656 0.91 47,715 414 86.89 26.54

7 578 0.91 47,169 426 83.77 25.33
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Grade Number of Items I;\:;;iii:::/ N Mean SD SEM
8 551 0.91 46,311 446 91.87 27.06
Writing
5 4 0.70 46,998 378 100.14 54.66
8 4 0.76 46,430 438 119.51 58.18
Mathematics
3 682 0.96 45,177 309 37.93 7.98
4 767 0.96 46,281 338 45.77 9.27
5 748 0.95 46,621 368 53.03 11.55
6 685 0.96 47,277 400 60.28 12.59
7 609 0.94 44,439 427 63.63 15.71
8 698 0.95 44,290 465 74.50 17.02
SM | 529 0.88 3,337 586 51.20 17.66
Science
4 27 0.87 46,520 550 13.72 494
5 34 0.87 46,991 550 13.82 493
6 24 0.84 47,767 849 13.66 5.40
7 34 0.89 47,331 848 13.00 4.23
8 38 0.91 46,682 850 13.00 3.87

3.4.2 STANDARD ERROR OF MEASUREMENT

The magnitude of the conditional standard errors can be evaluated at the cut scores. For tests administered
adaptively, we can evaluate whether the algorithm selected items appropriately to match a student’s ability given
the current item pool and identify the areas with a shortage of items.

Theoretically, with an infinitely large item bank comprising sufficient items to assess the range of achievement within
all benchmarks and a perfect match-to-ability for each item presented, standard error of measurement (SEM) curves
would be flat along the score range—an indication that all students are measured with the same precision. However,
this is not practical because the real-world item pools are limited in size, especially in the early years of the computer-
adaptive test (CAT) administrations. Thus, the SEM will be larger at locations characterized by relatively few items,
typically at either end of the distribution where comprehensive sets of easy or difficult items are lacking. To improve
measurement precision for adaptive assessments, items that measure the range of blueprint elements across the
range of abilities are desirable. Nevertheless, because items targeting information near the population mean will be
most frequently administered, it remains important to ensure sufficient items of normative difficulty to avoid
overexposing items.

Table 28 provides the results of the average standard errors for each performance level. Generally, the average
standard error is largest in the Well Below and Exceeds performance level for all subjects, which can be expected
given a shortage of very easy and very difficult items in this item pool to better measure low-performing and high-
performing students.
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Table 28: Average Standard Error of Measurement by Performance Level

Grade Total Items Well Below | Approaches Meets Exceeds Total
Reading
3 550 29.61 19.44 19.75 23.03 23.76
4 608 30.59 23.26 23.99 28.16 26.83
5 541 28.10 21.28 22.84 28.18 25.34
6 656 28.24 21.76 23.27 28.50 25.78
7 578 27.93 21.86 22.00 26.31 24.85
8 551 29.26 23.08 24.20 29.31 26.57

Mathematics

3 682 9.34 6.95 6.44 7.10 7.72
4 767 10.85 7.80 7.30 8.26 8.89
5 748 13.70 8.75 8.11 8.98 10.67
6 685 14.42 10.15 9.41 10.09 11.91
7 609 19.51 11.50 10.19 9.94 14.00
8 698 20.82 14.12 12.19 11.96 15.93
SM | 529 44.42 19.02 16.32 14.40 16.24
Science
4 27 5.36 4.72 4.66 5.00 4.94
5 34 5.15 4.56 4.69 5.42 493
6 24 5.77 5.25 5.18 5.44 5.40
7 34 431 4.11 4.14 4.39 4.23
8 38 3.87 3.65 3.79 4.28 3.87

Figure 9 through Figure 11 show the conditional standard errors of measurement (CSEMs) across the range of ability
by subgroups for each grade and subject for RISE scores. Because RISE was administered adaptively in 2020-2021,
the item selection algorithm selected only items that satisfied the blueprint requirements to best match student
ability. When administered adaptively, RISE provides better measurement precision across the range of abilities for
all students—general education students, limited English proficiency (LEP) students, and Special Education
students—than would be possible with a fixed-form assessment. The “general education students” subgroup
excludes LEP students and students in special education from the total number of students in each grade and content
area. Appendix 3-B, Standard Error of Measurement Curves by Subgroup, shows SEM curves by subgroup, and
Appendix 3-C, Standard Error of Measurement Curves by Reporting Category, shows SEM curves by reporting
category.
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Figure 9: 2020-2021 Conditional Standard Error of Measurement (CSEM) for Reading
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Figure 10: 20202021 Conditional Standard Error of Measurement (CSEM) for Mathematics
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Figure 11: 2020-2021 Conditional Standard Error of Measurement (CSEM) for Science
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3.4.3 STUDENT CLASSIFICATION RELIABILITY

When student performance is reported in terms of performance categories, a reliability index is computed in terms
of the probabilities of consistent classification of students as specified in Standard 2.16 in the Standards for
Educational and Psychological Testing (American Educational Research Association [AERA], American Psychological
Association [APA], & National Council on Measurement in Education [NCME], 2014)). This index considers the
consistency of classifications for the percentage of test takers who would, hypothetically, be classified in the same
category on a second RISE administration, using either the same form or an alternate, equivalent form.

Students can be misclassified in one of two ways. Students who are truly below a proficiency cut point but are
classified based on the assessment as being above the cut point are considered to be false positives. Similarly,
students who are truly above a proficiency cut point but are classified as being below the cut point are considered
to be false negatives.

Decision accuracy refers to the agreement between the classifications based on the form taken and the
classifications that would be made based on the test taker’s true scores. Decision consistency refers to the agreement
between the classifications based on the form actually taken and the classifications that would be made on the basis
of an alternate form, that is, the percentages of students who are consistently classified in the same proficiency
levels on two equivalent administrations of the test.

When student performance is reported in terms of performance categories, a reliability index is computed in terms
of the probabilities of consistent classification of students as specified in Standard 2.16 in the Standards for
Educational and Psychological Testing (AERA, APA, & NCME, 2014). This index considers the consistency of
classifications for the percentage of test takers who would, hypothetically, be classified in the same category on an
alternate, equivalent form.

For a fixed-form test, the consistency of classifications is estimated on single-form test scores from a single test
administration based on the true-score distribution that is estimated by fitting a bivariate beta-binomial model or a
four-parameter beta model (Huynh, 1976; Livingston & Lewis, 1995). For the spring 2015 administration and all
future CAT administrations, the consistency classification is based on all sets of items administered across students
because the item selection algorithm constructs a test form unique to each student.

The classification index can be examined for decision accuracy and decision consistency. Decision accuracy refers to
the agreement between the classifications based on the form actually taken and the classifications that would be
made on the basis of the test takers’ true scores, if their true scores could somehow be known. Decision consistency
refers to the agreement between the classifications based on the form (adaptively administered items) actually
taken and the classifications that would be made on the basis of an alternate, equivalently constructed test form or
test administration (e.g., another set of adaptively administered items given the same ability)—that is, the
percentages of students who are consistently classified in the same performance levels on two equivalent test
administrations.

In reality, the true ability is unknown, and students are not administered an alternate, equivalent form. Therefore,
classification accuracy and consistency are estimated based on students’ item scores, the item parameters, and the
assumed underlying latent ability distribution as described later in this section. The true score is an expected value
of the test score with measurement error.

For a student with estimated ability d and associated standard error se(@), we can assume that 8 follows a normal
distribution with mean of true ability 6 and standard deviation of se(é), thatis, 6~N (0, se(é)z). The probability

of the true score at or above the cut score 8, is estimated as

o=+ @)~ (< ) (W)
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where @(+) is the cumulative function of standard normal distribution. Similarly, the probability of the true score
being below the cut score is estimated as

0 -6,
P8 < ec)=1—c1>( )

52(0)

3.4.4 CLASSIFICATION ACCURACY

Instead of assuming a normal distribution, we can directly estimate the probability of consistent classification using
the likelihood function. The likelihood function of the achievement attribute, designated 8, given a student’s item
scores, represents the likelihood of the student’s ability at that theta value. Integrating the likelihood values over
the range of theta at and above the cut score (with proper normalization) represents the probability of the student’s
latent ability or the true score being at or above that cut point.

If a student’s estimated theta is below the cut score, the probability of at or above the cut score is an estimate of
the chance that this student is misclassified as below the cut score, and 1 minus that probability is the estimate of
the chance that the student is correctly classified as below the cut score. Using this logic, we can define various
classification probabilities.

The probability of a student with true ability 8 being classified at or above the cut score 6, given the student’s item
scores x = (x,,+*+,Xy), can be estimated as

f;j’ L(8|x)do

POZ0. %) =——,
| [ACIELL:

where the likelihood function is

L@l = [ [Peale),

and P(x;|6) is calculated from the Rasch model or partial credit model based on the estimated item parameters.

Similarly, we can estimate the probability of below the cut score as:

% L(o|x)do

P(O<O.|x) =27
(0 <clx) [ L(6Ix)d6

Mathematically, we have
Ny, = E P(6; = 6.|x),
iENy
Ny, = E P(6; < 6.|x),
iENg

Ny = Z P(6; > 6,|x), and
iENg
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Noo=) P8 <6l
iENy

where N, consists of the students with estimated 8; being at and above the cut score, and N, contains the students
with estimated éi being below the cut score. The accuracy index is then computed as:

N11 + NOO
N, +N, ’

In Exhibit A, accurate classifications occur when the decision made based on the true score agrees with the decision
made based on the form taken. Misclassifications, false positives, and false negatives occur when students’
true-score classifications differ from their observed-score classifications (e.g., a student whose true score results in
a Proficient level classification but is classified incorrectly as Partially Proficient). Ni; represents the expected
numbers of students who are truly above the cut score; No; represents the expected number of students falsely
above the cut score; Ngo represents the expected number of students truly below the cut score; and Njo represents
the number of students falsely below the cut score.

Exhibit A: Classification Accuracy

Classification on a Form Actually Taken
At or Above the Cut Score Below the Cut Score
At or Above the Ni1 Nio
Cut Score .
. (Truly above the cut score) (False negative)
Classification on
True Score Below the No1 Noo
Cut Score
(False positive) (Truly below the cut)

3.4.5 CLASSIFICATION CONSISTENCY

To estimate the consistency, we assume students are tested twice independently; hence, the probability of the
student being classified as at or above the cut score 8, in both tests can be estimated as

f;f L(6|x)d6

P(6,>6.,0,=>26,)=P6, 26,)P(6,=20,)=| ——
1 cr Y2 c 1 c 2 c f_+w L(9|x)d6
Similarly, the probability of consistency for at or above the cut score is estimated as

f;c‘” L(6|x)d6

P(6,26,0,>0,|x) =2~ —
1Eere = e [ L(8]x)do

The probability of consistency for below the cut score is estimated as

% L(Ix)do )2

P(6, < 6,,0, < 8,]%) = | ==
! ? (ffm L(6]x)d6

The probability of inconsistency is estimated as
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7 L01%)d6 [° L(6]x)do
P(6;, 26,6, <8|x) =—

- > ,and
INACIESLLD

% L(61%)d6 [, L(6|x)d6
P(6, < 6,6, >6,]x) = ¢ .

[/ L(olx)d6]”

The consistent index is computed as

N11+N00

where
N, = Z P(@m 26,0, = eclx)'
IEN
Ny, = Z P(@i <060, = eclx)'
IEN
NlO = Z P(gl > 96' 91',2 < 9Clx)’
iEN

Ny = Z P(6; < 6,,6,, < 6,]x),and
iEN

N = N;; + Nyg + Ny; + Ny

As shown in Exhibit B, consistent classification occurs when two forms agree on the classification of a student as
either at or above or below the performance standard, whereas inconsistent classification occurs when the decisions
made by the forms differ.

Exhibit B: Classification Consistency

Classification on the Second Form Taken
Above the Cut Score Below the Cut Score
At or Above the Cut N1 Nio
. Score (Consistently above the cut) (Inconsistent)
Classification on the
First Form Taken Noi Noo
Below the Cut Score (Inconsistent) (Consistently below the cut)

3.4.6 CLASSIFICATION ACCURACY AND CONSISTENCY ESTIMATES

The analysis of the classification index is performed for test scores in the 2020-2021 administration. Table 29
presents the decision accuracy and consistency indices. Accuracy classifications are slightly higher than the
consistency classifications in all performance standards. The consistency classification rate can be somewhat lower
than the accuracy rate because consistency assumes two test scores, both of which include measurement error,
while the accuracy rate assumes a single test score and the true score, which does not include measurement error.
The classification index ranged from 89% to 99% for accuracy, and from 84% to 98% for consistency across all grades
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and subjects. The accuracy and consistency rates for each performance standard are greater for the performance
standards associated with smaller standard errors. The better the test is targeted to the student’s ability, the higher
the classification index.

Table 29: 2020-2021 Decision Accuracy and Consistency Indices for Performance Standards

Accuracy Consistency (%)
Grade
Approaches Meets Exceeds Approaches Meets Exceeds
Reading
3 93 93 95 90 90 93
4 92 92 94 89 88 92
5 94 92 93 91 89 90
6 93 92 93 90 88 90
7 93 92 94 90 89 92
8 93 92 93 91 89 91
Mathematics
3 95 94 95 93 92 93
4 95 95 95 93 93 94
5 95 95 96 93 93 94
6 94 95 97 92 93 95
7 94 94 97 92 92 95
8 94 94 97 92 92 96
SM I 99 94 90 98 92 86
Science
4 91 89 92 87 85 89
5 91 90 93 87 86 90
6 90 89 92 86 84 89
7 92 91 93 89 87 91
8 93 91 93 90 87 90

3.4.7 RELIABILITY FOR SUBGROUPS IN THE POPULATION

State summary results for the average scale scores and the percentage of students in each proficiency level by grade
and content area was calculated for several subcategories—including female, male, African American, American
Indian/Alaskan, Asian, Hispanic/Latino, Multi-Racial, Native Hawaiian/Pacific Islander, White, limited English
proficiency (LEP), special education (SPED), and low income. The percentage of students by performance levels
overall and within subgroups is presented in Appendix 3-A, Percentage of Students in Performance Levels for Overall
and by Subgroup.

The 2020-2021 marginal reliability results for each of the identified subgroups (gender, ethnicity [African American,
American Indian/Alaskan, Asian, Hispanic/Latino, Multi-Racial, Native Hawaiian/Pacific Islander, White], special
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groups [limited English proficiency students], special education students [SPED], and low-income students were
calculated. Each racial and/or ethnic group was composed of approximately equal numbers of males and females.
The marginal reliability coefficients for subgroups are provided in Appendix 3-D, Marginal Reliability Coefficients for
Overall and by Subgroup. As the appendix indicates, reliabilities are consistent across subgroups, indicating that the
RISE assessments measure a common underlying achievement dimension across all subgroups. Where reliability
estimates are attenuated, there is an associated decrease in variance within the subgroup population, indicating
that the decrease in reliability is likely due to a restriction in range.

3.4.8 REPORTING CATEGORY RELIABILITY

The marginal reliability coefficients and the measurement errors are computed for the reporting categories. Table
30 through Table 32 present the marginal reliability coefficients for reporting categories.

Table 30: Marginal Reliability Coefficients for ELA Reporting Categories

Number of Items
Specified in Test .
Grade Reporting Categories Blueprint Ma_rgn.n.al N Mean SD SEM
Reliability

Min Max
Language 8 10 0.61 45,290 327 101.22 63.51
Informational Text 14 14 0.65 45,290 304 99.83 59.02
3 Literature 14 14 0.73 45,290 307 97.54 50.80
Listening Comprehension 8 8 0.61 45,290 310 103.77 64.89
Language 8 10 0.64 46,496 354 108.16 64.58
Informational Text 14 14 0.69 46,496 337 101.87 56.88
* Literature 14 14 0.69 46,496 345 98.37 54.45
Listening Comprehension 9 9 0.61 46,496 355 110.56 69.31
Language 8 10 0.66 47,000 388 107.40 62.21
Informational Text 14 14 0.70 47,000 394 102.15 56.33
5 Literature 14 14 0.76 47,000 388 103.17 50.67
Listening Comprehension 8 8 0.60 47,000 376 114.05 71.82
Writing 1 1 0.70 46,998 378 100.14 54.66
Language 8 10 0.65 47,715 415 104.79 61.99
Informational Text 16 16 0.75 47,715 411 100.24 49,90
® Literature 13 13 0.71 47,715 412 108.91 59.01
Listening Comprehension 9 9 0.63 47,715 423 113.64 69.08
Language 8 10 0.60 47,169 420 103.39 65.33
Informational Text 16 16 0.77 47,169 419 97.01 46.17
7 Literature 13 13 0.71 47,169 426 108.05 58.25
Listening Comprehension 9 9 0.60 47,169 440 105.77 66.99
8 Language 9 10 0.70 46,311 438 112.23 61.25
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Number of Items
Specified in Test ]
Grade Reporting Categories Blueprint Ma.rgl.n.al N Mean SD SEM
Reliability
Min Max
Informational Text 16 16 0.76 46,311 444 104.11 50.66
Literature 13 13 0.76 46,311 451 109.22 53.93
Listening Comprehension 9 9 0.64 46,311 455 129.65 77.93
Writing 1 1 0.76 46,430 438 119.51 58.18
Table 31: Marginal Reliability Coefficients for Mathematics Reporting Categories
Number of Items
Grade Reporting Categories Spe;;::s:;: et F:: :;iiil:i:; N Mean SD SEM
Min Max
Geometry/Measurement and Data 1 2 0.74 45,177 306 42.76 21.98
Number and Operations in Base Ten 8 10 0.80 45,177 310 42.99 19.45
3 Number and Operations — Fractions 12 14 0.84 45,177 311 41.38 16.36
Operations and Algebraic Thinking 13 17 0.86 45,177 307 41.23 15.59
Geometry/Measurement and Data 1 3 0.74 46,281 333 52.26 26.77
Number and Operations in Base Ten 14 16 0.85 46,281 340 50.17 19.68
4 Number and Operations — Fractions 14 16 0.87 46,281 340 48.20 17.07
Operations and Algebraic Thinking 9 11 0.81 46,281 336 51.14 22.43
Geometry/Measurement and Data 2 2 0.73 46,621 366 59.22 30.78
Number and Operations in Base Ten 15 18 0.85 46,621 368 57.68 21.98
> Number and Operations — Fractions 14 17 0.70 46,621 365 59.52 32.56
Operations and Algebraic Thinking 8 10 0.74 46,621 369 59.54 30.14
Expressions and Equations 14 17 0.86 47,277 400 64.61 24.03
The Number System 9 11 0.77 47,277 398 67.42 32.63
° Ratios and Proportional Relationships 14 16 0.88 47,277 401 63.83 22.53
Geometry/Statistics and Probability 1 6 0.45 47,277 387 75.27 56.07
Expressions and Equations 8 10 0.22 44,439 426 74.38 65.88
The Number System 9 11 0.72 44,439 426 70.90 37.56
7 Ratios and Proportional Relationships 11 13 0.71 44,439 428 71.06 38.20
Geometry 9 11 0.60 44,439 419 75.56 47.70
Statistics and Probability 9 11 0.50 44,439 417 72.99 51.83
8 Expressions and Equations 10 12 0.75 44,290 462 83.59 41.65
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Number of Items
Specified in Test

. . Marginal
Grad R ting Cat : N M SD SEM
rade eporting Categories Blueprint Reliability ean
Min Max
Functions 10 12 0.66 44,290 464 84.26 49.12
Geometry/The Number System 11 15 0.83 44,290 460 80.82 33.06
Statistics and Probability 8 10 0.74 44,290 468 87.88 44,73
Algebra 12 14 0.62 3,337 586 58.65 36.01
Geometry 12 14 0.55 3,337 577 69.20 46.52
SM I
Number and
Quantity/Functions/Statistics and 10 15 0.64 3,337 588 63.66 38.39
Probability
Table 32: Marginal Reliability Coefficients for Science Reporting Categories
Number of Items
Specified in Test Margi
. . . ginal
Grade Reporting Categories Blueprint Reliability N Mean SD SEM
Min Max
Org.anlsms Functioning in Their 2 2 0.63 46,505 550 18.56 10.95
Environment
4 Energy Transfer 2 2 0.62 46,492 551 14.61 8.95
Wave Patterns 2 2 0.62 46,476 549 18.05 11.02
Observable Patterns in the Sky 2 2 0.67 46,477 548 18.65 10.62
Chara’cterlstlcs and Interactions of 3 3 076 46,976 551 17.15 326
Earth’s Systems
> Properties and Changes of Matter 3 3 0.71 46,982 549 16.40 8.62
Cycling of Matter in Ecosystems 2 2 0.59 46,983 550 16.10 10.09
Structure and Motion within the Solar ) ) 052 47,638 346 2036 13.84
System
6 Energy Affects Matter 2 2 0.56 47,710 848 16.08 10.52
Earth’s Weather Patterns and Climate 2 2 0.57 47,693 849 15.55 10.11
Stability and Change in Ecosystems 2 2 0.62 47,739 851 18.73 11.33
Forces are Interactions Between 2 2 0.61 47,242 348 14.62 9.00
Matter
Changes to Earth Over Time 2 2 0.65 47,254 850 17.01 9.81
7 Structure and Function of Life 2 2 0.65 47,197 848 14.20 8.35
Reproduction and Inheritance 2 2 0.65 47,191 851 23.35 13.66
Changes in Species Over Time 2 2 0.63 47,230 847 17.66 10.53
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Number of Items
Specified in Test .
Grade Reporting Categories Blueprint :: :;ilil:i:; N Mean SD SEM
Min Max
Matt_er and Energy Interact in the 3 3 0.74 46,629 849 14.48 730
Physical World
Ener_gy is Stored and Transferred in 3 3 078 46,584 350 15.07 6.99
Physical Systems
8
Life Systems Store and Transfer ) ) 068 46,550 850 17.07 965
Matter and Energy
Interactions with Natural Systems and ) ) 064 46,612 349 14.96 3.80
Resources

3.4.9 RELIABILITY FOR ACCOMMODATED TESTERS

We also examined the internal consistency reliability of accommodated test administrations. The number of
students provided any accommodation is quite small, as indicated in Table 33 below. We therefore collapsed all
accommodated test administrations into a single category to conduct the reliability analysis.

Table 33: Frequency of Accommodated Testers

Accommodation

Count

American Sign Language

45

Braille

11

Print-on-Request: Stims and Items

40

Scribe

190

Table 34 shows the marginal reliabilities for accommodated versus non-accommodated test administrations. Note
that even when collapsing across all accommodations, some assessments had no accommodated test
administrations, and for others, the number of accommodated testers was very small, limiting the generalizability
of the results. Nevertheless, the internal consistency reliability of accommodated test administrations was
comparable to that of non-accommodated test administrations, indicating that, like the non-accommodated
assessments, accommodated test administrations result in test scores of similar precision as non-accommodated
test administrations.

Table 34: Marginal Reliability Coefficients for Accommodated vs. Non-Accommodated Students

Accommodated Non-Accommodated
Grade
N Reliability N Reliability
Reading
3 11 0.42 45,279 0.90
4 22 0.78 46,474 0.89
5 65 0.83 46,935 0.91
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Accommodated Non-Accommodated
Grade
N Reliability N Reliability
6 36 0.71 47,679 0.91
7 14 0.84 47,155 0.91
8 23 0.90 46,288 0.91
Mathematics
3 11 0.75 45,166 0.96
4 23 0.89 46,258 0.96
5 64 0.91 46,557 0.95
6 35 0.84 47,242 0.96
7 15 0.79 44,424 0.94
8 21 0.92 44,269 0.95
SM | 0 N/A 3,337 0.88
Science

4 15 0.80 46,505 0.87
5 15 0.86 46,976 0.87
6 24 0.80 47,743 0.84
7 7 0.81 47,324 0.89
8 11 0.93 46,671 0.91

3.5 SUBSCALE INTERCORRELATIONS

The correction for attenuation indicates what the correlation would be if reporting category scores could be
measured with perfect reliability. The correction for attenuation indicates what the correlation would be if reporting
category scores could be measured with perfect reliability. The observed correlation between two reporting
category scores with measurement errors can be corrected for attenuation as

Ty

rX X ryy

Wherer ' is the correlation between x and y corrected for attenuation, r,,,, is the observed correlation between x

and y , r,, is the reliability coefficient for x, and Tyy is the reliability coefficient for y. When corrected for

attenuation, the correlations among reporting scores are quite high, indicating that the assessments measure a
common underlying construct. Disattenuated correlation is capped if the correlation is greater than 1. Table 35
through Table 41 presents the correlations among reporting categories.
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Table 35: Correlations Among Reporting Category Scores for ELA, Grades 3-8

Observed Correlation Disattenuated Correlation
Grase | oris
L RI RL SL L RI RL SL
RI 0.58 0.92
3 RL 0.63 0.66 0.95 0.95
SL 0.54 0.56 0.61 - 0.88 0.90 0.91 -
RI 0.63 0.95
4 RL 0.63 0.69 0.95 0.99
SL 0.58 0.63 0.63 - 0.92 0.97 0.98 -
RI 0.62 0.92
RL 0.66 0.70 0.93 0.95
° SL 0.57 0.62 0.65 0.90 0.96 0.96
W 0.55 0.55 0.56 0.49 0.81 0.79 0.77 0.76
RI 0.66 0.95
6 RL 0.64 0.71 0.95 0.98
SL 0.59 0.66 0.63 - 0.92 0.96 0.93 -
RI 0.62 0.91
7 RL 0.59 0.73 0.90 0.98
SL 0.52 0.65 0.60 - 0.87 0.95 0.93 -
RI 0.67 0.91
RL 0.65 0.73 0.90 0.96
8 SL 0.58 0.66 0.65 0.87 0.94 0.93
W 0.55 0.57 0.56 0.51 0.75 0.75 0.73 0.73

RI = Informational Text, RL = Literature, L = Language, SL = Speaking and Listening, W = Writing

Table 36: Correlations Among Reporting Category Scores for Mathematics, Grades 3-5

Observed Correlations Disattenuated Correlations
Grade Reporting Category
GMD NBT NF GMD NBT NF
Number and Operations in Base Ten (NBT) 0.77 1.00
3 Number and Operations — Fractions (NF) 0.78 0.76 0.99 0.92
Operations and Algebraic Thinking (OA) 0.81 0.83 0.79 1.00 1.00 0.93
Number and Operations in Base Ten (NBT) 0.80 1.00
4 Number and Operations — Fractions (NF) 0.82 0.84 1.00 0.98
Operations and Algebraic Thinking (OA) 0.79 0.84 0.83 1.00 1.00 0.99
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Observed Correlations

Disattenuated Correlations

Grade Reporting Category
GMD NBT NF GMD NBT NF
Number and Operations in Base Ten (NBT) 0.82 1.00
5 Number and Operations — Fractions (NF) 0.81 0.83 1.00 1.00
Operations and Algebraic Thinking (OA) 0.77 0.79 0.77 1.00 1.00 1.00

GMD = Geometry/Measurement and Data

Table 37: Correlations Among Reporting Category Scores for Mathematics, Grade 6

Observed Correlations

Disattenuated Correlations

Grade Reporting Category
EE GSP NS EE GSP NS
Geometry/Statistics and Probability (GSP) 0.70 1.00
6 The Number System (NS) 0.83 0.68 1.00 1.00
Ratios and Proportional Relationships (RP) 0.86 0.69 0.83 0.99 1.00 1.00

EE = Expressions and Equations

Table 38: Correlations Among Reporting Category Scores for Mathematics, Grade 7

Observed Correlations Disattenuated Correlations
Grade Reporting Category
EE G NS RP EE G NS RP
Geometry (G) 0.71 1.00
The Number System (NS) 0.73 0.74 1.00 1.00
’ Ratios and Proportional Relationships (RP) 0.76 0.77 0.79 1.00 1.00 1.00
Statistics and Probability (SP) 0.69 0.70 0.71 0.75 1.00 1.00 1.00 1.00

EE = Expressions and Equations

Table 39: Correlations Among Reporting Category Scores for Mathematics, Grade 8

Observed Correlations

Disattenuated Correlations

Grade Reporting Category
EE F GNS EE F GNS
Functions (F) 0.78 1.00
8 Geometry/The Number System (GNS) 0.82 0.77 1.00 1.00
Statistics and Probability (SP) 0.75 0.73 0.77 1.00 1.00 1.00
EE = Expressions and Equations
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Table 40: Correlations Among Reporting Category Scores for Mathematics, Secondary Mathematics |

Observed Disattenuated
Correlations Correlations
Grade Reporting Category
A G A G
SMI Geometry (G) 0.60 1.00
Number and Quantity/Functions/Statistics 0.67 0.61 1.00 1.00
and Probability (NFS)

A = Algebra

Table 41: Correlations Among Reporting Category Scores for Science, Grades 4-8

Observed Correlations Disattenuated Correlations
Grade Reporting Category
| ] 1] v 1 ] 1 v
IIl. Energy Transfer 0.59 0.95
4 Ill. Wave Patterns 0.60 | 0.60 0.95 | 0.97
IV. Observable Patterns in the Sky 0.63 | 0.62 | 0.64 -- 0.97 | 097 | 0.99 --
Il. Properties and Changes of Matter 0.71 -- 0.97 --
> Ill. Cycling of Matter in Ecosystems 0.63 | 0.60 -- -- 0.94 | 0.92 -- --
Il. Energy Affects Matter 0.51 0.95
6 Ill. Earth’s Weather Patterns and Climate 0.56 | 0.57 1.00 | 1.00
IV. Stability and Change in Ecosystems 0.56 | 0.56 | 0.61 -- 0.98 | 0.95 | 1.00 --
Il. Changes to Earth Over Time 0.60 0.95
ll. Structure and Function of Life 0.60 | 0.62 0.96 | 0.95
¢ IV. Reproduction and Inheritance 0.63 | 0.65 | 0.65 1.00 | 1.00 | 1.00
V. Changes in Species Over Time 058 | 061 | 061 | 064 | 093 | 094 | 0.95 | 0.99
IIl. Energy is Stored and Transferred in Physical Systems 0.76 1.00
8 1. Life Systems Store and Transfer Matter and Energy 0.68 | 0.71 0.97 | 0.98
IV. Interactions with Natural Systems and Resources 0.67 | 0.68 | 0.63 - 0.97 | 097 | 0.95 --

Note. 4.] = Organisms Functioning in Their Environment, 5.1 = Characteristics and Interactions of Earth’s Systems, 6.1
= Structure and Motion within the Solar System, 7.I = Forces are Interactions Between Matter, 8.1 = Matter and
Energy Interact in the Physical World
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4. ITEM DEVELOPMENT AND TEST CONSTRUCTION

4.1 TEST SPECIFICATIONS

The assessment test specifications represent the information provided in the Utah Core Standards. The primary
purpose of these assessment test specifications is to describe the underlying principles and organization of the RISE
assessments in order to ensure the highest degree of consistency, quality, and transparency. Test specifications
provide guidelines for item writers with respect to the range of content that may be tested and how items must be
written. These specifications lead to the creation of blueprints that outline the test design and estimate the number
of test questions for each score reporting category.

4.1.1 ELA AND MATHEMATICS

The SAGE (now RISE) English language arts (ELA) and mathematics assessments were administered online from fall
2014 through spring 2018, in fall 2019, fall 2020, and spring 2021. Test administrations were designed to meet RISE
test specifications following the operational field test of spring 2014. Assessments were administered in the
following grades and courses:

e ELA, grades 3-8
e mathematics, grades 3-8 and Secondary Mathematics |

Blueprints for these tests were developed by CAl’s content specialists and reviewed by the CAl psychometrics team.
Utah State Board of Education (USBE) content specialists provided feedback. The blueprints included the following
key features:

e  Reporting categories

e Testlength

e  Minimum and maximum number of items for each high-level and low-level element of the blueprint
e Depth of Knowledge (DOK) requirements

e Subject-specific information such as passage requirements for ELA

Additionally, CAI content specialists used item specifications to guide the development of the embedded field-test
items that were part of the spring 2021 administration and the writing prompts for the operational field test in
writing.

ELA and Mathematics Item Specifications

CAl developed the RISE ELA and mathematics item bank using a rigorous, structured process that engages
stakeholders at critical junctures. This process is managed by CAl’s Item Tracking System (ITS), which is an auditable
content-development tool that enforces workflow and captures every change to, and comment about, each item.
Reviewers, including internal CAl reviewers or stakeholders in committee meetings, can review items in ITS as they
will appear to the student, with all accessibility features and tools.

The process begins with the definition of passage and item specifications, and continues with

e selection and training of item writers;

e writing and internal review of items;

e review by state personnel and stakeholder committees;
e markup for translation and accessibility features;

o field-testing; and

e post field-test reviews.
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Each of these steps has a role in ensuring that the items can support the claims that will be based on them. Exhibit
C describes how the steps contribute to these goals, and later sections of this report include detailed discussions of

every step in the process.

Exhibit C: Summary of How Each Step of Development Supports the Validity of Claims

Development steps

Supports alignment to the
standards

Reduces construct-
irrelevant variance through
universal design

Expands access through
linguistic and other
supports

Passage and item
specifications

Specifies item types, content
limits, and guidelines for
meeting Depth of Knowledge
(DOK) requirements and
adjusting difficulty

Avoids the use of any item
types with accessibility
constraints and provides
language guidelines; allows
for multiple response modes
to accommodate different
styles

Selection and training of
item writers

Ensures that item writers have
the background to understand
the standards and
specifications; teaches item
writers about selection of item
types for measurement and
accessibility

Training in language
accessibility, bias, and
sensitivity, helping item
writers to avoid unnecessary
barriers

Writing and internal
review of items

Checks content and DOK
alignment and evaluates and
improves overall quality

Eliminates editorial issues
and flags and removes bias
and accessibility issues

Markup for translation
and accessibility features

Adds universal features,
such as text-to-speech for
mathematics, that reduce
barriers

Adds text-to-speech, braille,
American Sign Language
(ASL), translations, and
glossaries

Review by state
personnel and
stakeholder committees

Checks content and DOK
alignment and evaluates and
improves overall quality

Flags sensitivity issues

Field testing

Provides statistical check on
quality and flags issues

Flags items that appear to
function differently for
subsequent review for issues

May reveal usability or
implementation issues with
markup

Post field-test reviews

Provides final, more focused
check on flagged items; rubric
validation and rangefinding
ensure that scoring reflects
standards and expectations

Final, focused review on
items flagged for differential
item functioning

Passage and Item Specifications

Items and passage specifications were developed in collaboration between USBE content experts and CAIl content
experts. Over time, the specifications have been expanded to reflect continuous improvement and the availability

of new interaction types.
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Passage Specifications

ELA development begins with passage specifications. Detailed passage specifications ensure that all passages align
to the correct grade level and provide sufficient complexity for close analytical reading. These specifications augment,
rather than replace, quantitative syntactic measures, such as Lexile measures. The qualities called out in the
specifications are derived from the Utah Core Standards for ELA and accompanying material.

Exhibit D provides a sample passage specification.

Exhibit D: Sample Passage Specifications

Difficulty Passage Metric Grade-Level Details Research-Based Evidence
Factor Description (Sample for Grades 9-10)
1. Single, concrete 1. a.Characters are static, and Research shows that concrete
interpretation with characteristics are explicitly stated. passages are more
few generalizations b. Setting is used as an aesthetic comprehensible and easier to
necessary enhancement, not as a way to convey recall than abstract passages
2. Some themes not meaning. (Sadoski, Goetz, & Fritz, 1993).
explicitly stated ¢. Mood and tone are used to enhance Comprehension for concrete
3.  Multiple, the setting of the story but are not passages also increases in
successively critical in conveying the meaning or relation to how easily the
abstract or general, theme. reader can imagine th‘? )
levels of meaning; d. Actions have straightforward contents of the text (Riding &
key theme or meanings and clear, immediate effects. Taylor, 1976).
themes implied e. Symbols are straightforward, Characteriza.tion, in ’par.tic.ular,
common, and closely linked to their \F;\llifnaar::z:zcat(:(:');tasc(tjig:zlﬂ:z.
meanings, both in terms of proximity . )
clearly linked to the character’s
and explanatory language. emotional state, the text is
2. a.Characters are dynamic, and a single much more readily
character may have multiple motives. comprehensible (Gillioz, Gygax,
b. Characteristics are implied through & Tapiero, 2012).
Levels of clear action or dialogue. Similarly, readers draw
Meaning in c. Setting serves to underscore the inferences from descriptions of
Literature theme and conveys mood or tone, which | a character's actions and
supports understanding of the explicit stated preferences (i.e.,
theme. descriptions of specific traits as
d. Actions have straightforward, explicit being_either positive or .
meanings, but the effects are not fully negative) (Rapp & Mensink,
realized until later in the passage. 2011).
e. Symbols are straightforward and Hovye_ver, whep a char_acter
common but may not be supported by .EXh'b't.S behaw.or thatis .
explanation or elaboration (e.g., |nc9n5|stent with a.per.celved
children’s bare feet symbolize poverty, trait, the characterization takes
which is not explained but can be longer for readers to process
deduced through context). :nd comprehend (Sparks &
f. There may be some simple analogies ap.p, 2011): .
or allusions to other works. CntmcreasE in d|ta|og:e
3. a.Characters are complex with multiple Stween characters has @

motives and/or inner conflicts.

b. Characterization is implied through
subtle actions, others’ reactions, and
oblique dialogue.

similar effect, as tested
readers’ response times to
items about dialogue scenes
were slower than for
nondialogue scenes (Long & De
Ley, 2000).
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Difficulty

Passage Metric

Grade-Level Details

Research-Based Evidence

Factor Description (Sample for Grades 9-10)
c. The setting is used to reveal the Beyond-text inferences
theme. involving aspects of stories
d. Setting conveys mood or tone, which such as morals, authors’
is crucial to understanding the implicit messages, and relations to the
theme. readers’ lives proved the most
difficult for students
e. Reader may need to understand
L (McConaughy, 1985).
historical context to fully comprehend
text. The use of figurative language
and meanings also increases
f. Actions have subtle and/or complex . &
. ) the difficulty of a text
meanings, the effects of which may not .
be | diatel lized (Rommers, Dijkstra, &
€ Immediately reafized. Bastiaansen, 2013).
8- Symbols are complgx, uncommon, It is easier to understand texts
and/or make assumptions about .
L o . when their words stand for
students’ historical, scientific, or literary o .
their literal meanings.
knowledge. . .
Figurative language such as
h. There may be complex analogies or satire, irony, and allusions are
allusions to other works. more difficult to interpret than
figurative language like
imagery or metaphors (Fisher,
Frey, & Lapp, 2012).
Clear, consistent Story is presented in a straightforward Research shows that texts
narrative structure, fashion without any shifts in time or structured in a linear and/or
single point of view, narrator. At this grade level, this includes | hierarchical manner are easier
events in significant digression into details and to comprehend (Calisir &
chronological order setting, as long as the chronology is Gurel, 2003).
One factor varies consistent. A number of aspects of text
(structure, point of a. Narrator shifts with a clear signal that | structure affect the ease of
view, chronology) he or she is doing so. comprehension, including
Two or more b. Story includes simple chronology shifts in perspective (FIShe'_"
factors vary (avoid shifts, such as clearly introduced frey, & Lapp, 2_012) and shifts
Structure requiring graphics flashbacks or memories. in character (Rich & Taylor,
; 2000).
for compr_eht_ensmn c. Structure varies with a mixture of )
for accessibility prose and verse or progresses in a FIashbac!(s and narr.ato_r.
reasons) nonlinear fashion. changes in a story significantly
. . impact readers’ abilities to
a. Narrator shifts but may not give a h .
| onal that h he is doi recall or retell stories, with
clear signal that he or she is doing so. more flashbacks and more
b. Story includes complex chronology narrator changes throughout a
shifts, such as flashbacks or memories. story compounding this effect
c. Structure varies with a mixture of (Kucer, 2010).
prose and verse or progresses in a
nonlinear fashion.
Simple, common Uses high-frequency, grade-appropriate Texts that use common, high-
word choice; vocabulary that relies on denotative frequency words are easier to
explicit and literal meaning. Minimal use of literary devices. | understand than texts that use
use Syntax is clear and consistent. archaic or unfamiliar words. As
Language May include a. Uses unfamiliar, above-grade-level the amount of familiar
guag unfamiliar words vocabulary increases, so does

vocabulary,
abstract meaning,
figurative, ironic, or
sarcastic use

b. Uses at-grade-level words with
intended multiple connotations in order
to convey multiple meanings

the level of text
comprehension (Schmitt, Jiang,
& Grabe, 2011).
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Difficulty Passage Metric Grade-Level Details Research-Based Evidence
Factor Description (Sample for Grades 9-10)
3. Generally dense, c. Uses common colloquialisms and/or Texts that use unfamiliar
using figurative or simple dialect language (e.g., Old English),
purposefully d. Uses simple literary devices and and/or unfamiliar cultural
ambiguous, often figurative language references are more difficult to
unfamiliar language o . understand (Fisher, Frey, &
a. Words are unfamiliar, archaic, or
. Lapp, 2012).
academic
Archaic, formal, and domain-
b. Some words cannot be fully e .
hended with | specific vocabulary is more
comprehended with context clues difficult than casual or familiar
c. Uses authentic, complex dialect, vocabulary (Fisher, Frey, &
colloguialisms, and/or vernacular, which | |app, 2012).
m?y make éssumptlons about students Both commonness of words
prior experience - .
and a reader’s prior experience
d. Uses complex or abstract figurative impact comprehension. That is,
language or literary devices those who read texts with easy
vocabulary and are familiar
with the topic are able to more
easily recall and summarize a
text (Freebody & Anderson,
1983).
Total Score
1. Scores below 5 indicate easy content.
Key 2. Scores from 5-8 indicate medium-difficulty content.
3. Scores from 9-12 indicate difficult content.

The specifications help test developers create or select passages that will support a range of difficulty, furthering the
goal of measuring the full range of performance found in the population, but remaining on grade level.

Item Specifications

Both ELA and mathematics item specifications guide the RISE item development process. To support the claims in
mathematics, the specifications begin by grouping the practices defined in the standards into three practice clusters

as follows:

e Practice Cluster 1: Use Mathematics to Solve Problems

o MP1: Make sense of problems and persevere in solving them.
o MP4: Model with mathematics.
o MPS5: Use appropriate tools strategically.

e  Practice Cluster 2: Use Mathematical Reasoning

o MP2: Reason abstractly and quantitatively.

o MP3: Construct viable arguments and critique the reasoning of others.

o MP6: Attend to precision.

e  Practice Cluster 3: Use Characteristics of Problems to Generalize

o MP7: Look for and make use of structure.

o MP8: Look for and express regularity in repeated reasoning.

ltem specifications indicate the mathematics practices implied in each standard. Specifications in mathematics
include the following:
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e Content Limits. This section delineates the specific content measured by the standard and the extent to
which the content is different across grade levels. In mathematics, for example, content limits can include
acceptable denominators, number of place values for rounding or computation, acceptable shapes for
geometry standards, etc.

o Acceptable Response Mechanisms. This section identifies the various ways in which students may respond
to a prompt, such as multiple-choice, graphic response, proposition response, equation response, and
multiple-select items. The identified acceptable response mechanisms were identified with accessibility
concerns taken into consideration. For example, a graphic response item should only be used when the
standard or task demand requires a graphic representation (e.g., graphing a system of equations). Other
items, such as multiple-choice, can still use static images that work for all student populations.

e Mathematics Practice Cluster. For mathematics, the practices described in the standards have been
grouped into clusters of practices. The item specifications outline to which practice cluster (PC) or clusters
a particular standard could be aligned: PC1, PC2, PC3, or none.

o Depth of Knowledge. The task demands of each standard can be classified as DOK 1, DOK 2, or DOK 3.

e Task Demands. In this section, the standards are broken down into specific task demands aligned to each
standard. Task demands denote the specific ways in which students will provide evidence of their
understanding of the concept or skill. In addition, each task demand is assigned appropriate response
mechanisms, DOK, and PCs specifically relevant to that particular task demand.

e Relationship to Range Achievement-Level Descriptors (ALDs). In this section, each task demand is further
discussed considering the Range ALDs. Each task demand corresponds to part of a particular standard, and
the discussion of the Range ALDs demonstrates how that task demand relates to a student’s level of
proficiency with respect to the particular standard.

e Examples and Sample Items. In this section, sample items are delineated along with their corresponding
expected difficulties (easy, medium, and difficult). Notes for modifying the difficulty of each task demand
are detailed with suggestions for the item writer. The suggestions for adapting the difficulty based on the
task demands are research-based and have been reviewed by both content experts and a cognitive
psychologist.

Exhibit E and Exhibit F provide samples of the item specifications developed by content experts for grade 5 ELA and
grade 3 mathematics.

Exhibit E: Sample Item Specifications for Grade 5 ELA

Literacy RI.5.1: Quote accurately from a text when explaining what the text says explicitly and

Content Standard s
when drawing inferences from the text.

Iltems may ask the student to use phrases or sentences from the text to explain what the text

Content Limits . L . ;
states explicitly or implicitly. ltems may require the student to draw inferences about the text.

Hot Text

e  Requires the student to select words or phrases from the text to answer questions using
explicit information in the text as support

e Requires the student to select an inference from four choices AND then to select words

Acceptable Response or phrases from the text to support the inference (Two-Part Hot Text)

Mechanisms
Multiple-Choice
e  Requires the student to select from four choices to answer questions using direct quotes
from the text as support
DOK 1,2
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DOK Demands

complete an e-day on a
snow day than to make up
the day at the end of the
year?

determine which one supports the provided
inference. Although the student must
support an inference, the inference is
provided, reducing the difficulty of the item.

DOK Task demand Response mechanism
Identify details that support a statement 1. Hot Text Response
DOK 1 in the text where both the statement and 2. Multiple-Choice Response
the details are explicit.
Provide text-based support for an 1. Hot Text Response
DOK 2 inference drawn from the text. The item 2. Multiple-Choice Response
writer may or may not provide the
inference for the student.
DOK 3 N/A
Item Models Sample Item Difficulty Notes, Comments Passage
What is the primary reason | Easy The student must interpret the information Food for
many schools are offering provided in the passage in order to answer Thought
healthier options in school the question. Although different schools are
lunches? making different decisions, the text explicitly
states that schools are “making an effort to
Multiole-Choi change kids’ eating habits” in response to
[Multiple-Choice] the increasing number of overweight
children in the U.S. Students will be provided
DOK 1 with four direct quotes from the passage
and must identify the correct support. The
item difficulty is easy because the
connection between the decision and the
reason is provided explicitly in the passage.
Difficulty: Choose the quote that explicitly
addresses the question in the stem.
Select two phrases from Medium The statement that schools are making Food for
the passage that show the changes is made explicitly in the passage, Thought
changes that schools are making this is a low complexity item. The
making to the lunches they student will be asked to select multiple
offer to students. pieces of evidence from an excerpt of the
passage. The student must read closely to
[Hot Text] distinguish between changes being made by
DOK 1 ot Tex schools and changes being suggested by
nutritionists, increasing the difficulty of the
item.
Difficulty: Select two phrases from among
four paragraphs that explicitly support the
idea provided.
Which sentence from the Easy The student must use details from the text News Debate:
text shows that parents to show that parents most likely prefer an Snowed Out!
would most likely agree idea. The student will be provided with four
with the idea that it is direct quotes from the text and must
DOK 2 better for students to interpret their meaning in order to
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[Multiple-Choice]

Difficulty: Select the quote from the passage
that provides explicit support for the
inference drawn in the stem.

Part A: How would student | Medium Part A includes four possible activities that News Debate:
Patrick Long most likely Patrick would engage in. Distractors include | Snowed Out!
want to spend his time on a plausible but incorrect answers. Part B
day his school is closed due includes four direct quotes from the text.
to a power outage? The item requires the student to analyze the
text and then to make an inference about
Part B: Which sentence how Patrick would apply his feelings abou.t
snow days to other causes for school closing.
from the tEXt. best supports Although the student must make an
DOK 2 your answer in Part A. inference, increasing the difficulty of the
item, the inference to be made directly
[Two-Part Hot Text] parallels explicit evidence in the text; thus,
the difficulty is medium.
Difficulty: Complete the inference in the
stem based on explicit details in the text;
then, support the inference with a direct
quote from the text.
Part A: Based on the Hard Part A includes four possible explanations of | News Debate:
information in the text, parents’ opinions on the issue. Distractors Snowed Out!
how are parents most likely include multiple opinions presented in the
to feel about how to make text. Part B includes four direct quotes from
up school days missed due the text. This item requires the student to
to snow? interpret information regarding how make-
up days at the end of the school year might
. impact families’ travel plans in order to infer
Part B: Which sentence . .
from the text best supports hgw parents wll!feel ?bout the issue. The
. difficulty of this item is hard because the
your answer in Part A? . .
DOK 2 inference to be made requires the student
to sift through multiple details and opinions.
[Two-Part Hot Text] Students must additionally support their
selection with evidence in the text, requiring
them to identify which detail must be used
in order to make the correct inference.
Difficulty: Complete the inference in the
stem based on implicit details in the text;
then, support the inference with a direct
quote from the text.
Exhibit F: Sample Item Specifications for Grade 3 Mathematics
Math.Content.3.G.A.1: Understand that shapes in different categories (e.g., rhombuses, rectangles,
Content and others) may share attributes (e.g., having four sides), and that the shared attributes can define a
Standard larger category (e.g., quadrilaterals). Recognize rhombuses, rectangles, and squares as examples of

quadrilaterals, and draw examples of quadrilaterals that do not belong to any of these subcategories.

Content Limits

Shapes include rhombuses, rectangles, squares, parallelograms, trapezoids, quadrilaterals (p. 13 of

progressions document).
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Table match response - May require sorting and classifying shapes
Acceptable . . . . . .
Response Multi-select response or multiple-choice response - May require selecting shape(s) with given
P . attributes
Mechanisms
Graphic response - May require constructing shapes with given attributes
Mathematics PC2
Practice Cluster
DOK 1,2,3
Model Task
Context Any situation where students apply knowledge of attributes and categories to classify and draw shapes
DOK Demands
Response
DOK Task demand 5 . PC1 | PC2 | PC3 None
mechanism
DOK 1 Iden.tlfy shap.es based X
on given attributes.
Use a set of Graphic X
qualifications to response
construct a shape. and-
DOK 2 Drag-and
drop response
Classify shapes based
on attributes.
Sort the shapes Proposition X
shown into two response
groups with similar
DOK 3 features; then explain
why you grouped
them the way you
did.
Example
Context A set of shapes is shown.
Context Limit number of shapes in the set.
easier Use only common shapes in traditional format.
Increase number and types of shapes.
Context ) ) ) )
more Include different orientations, such as rotated figures.
difficult
Item
Sample Item Difficult Notes, Comments
Models o v
A set of shapes is shown. Easy Identifying shapes with given attributes
Select all shapes that are
DOK 1 rectangles.
A set of quadrilaterals is Medium Constructing shapes based on given attributes
shown. Construct a
DOk 2 quadrilateral that is not a
rectangle.
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DOK 2

A set of shapes is shown.

Place each shape in the
correct category. Some
shapes may not be used.

Hard

Categorizing shapes based on attributes

DOK 3

A set of shapes is shown.
Sort the given shapes into
two categories. What are
the common characteristics
of the shapes in category
one? What are the common
characteristics of the
shapes in category two?

Medium

Categorizing shapes based on given attributes.
Explaining process used in categorizing shapes.

4.1.2 SCIENCE CLUSTERS

The cluster-based science assessments were first administered online in grades 68 in spring 2018 and in grades 4—

5in spring 2021.

CAl developed the Shared Science Assessment Item Bank in collaboration with the states that were part of the MOU
using a rigorous, structured process that engaged stakeholders at critical junctures. This process was managed by
CAl’s Item Tracking System (ITS), which is an auditable content-development tool that enforces rigorous workflow
and captures each item change and comment. Reviewers, including internal CAl reviewers or stakeholders in
committee meetings, can review items in ITS as they will appear to the student, with all accessibility features and

tools.

The process begins with the definition of item specifications and continues with

e selection and training of item writers;

e writing and internal review of items;

e review by state personnel and stakeholder committees;

e markup for translation and accessibility features;

o field testing; and

e post-field-test reviews.

Each of these steps has a role in ensuring that the items can support the claims on which they will be based. Exhibit
G describes how each step contributes to these goals. Each step in the process is discussed in more detail below.

Exhibit G: Summary of How Each Step of Development Supports the Validity of Claims

Supports alignment to the
standards

Reduces construct-irrelevant
variance through universal
design

Expands access through
linguistic and other
supports

Item specifications

Specifies item interactions,
content limits, and guidelines
for meeting task demands and
levels of cognitive engagement
requirements and adjusting
difficulty.

Avoids the use of any item
interactions with accessibility
constraints and provides
language guidelines. Allows for
multiple response modes to
accommodate different styles.

Selection and training of
item writers

Ensures that item writers have
the background to understand
the standards and

Training in language
accessibility, bias, and
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Supports alignment to the
standards

Reduces construct-irrelevant
variance through universal
design

Expands access through
linguistic and other
supports

specifications. Teaches item
writers about selection of item
interactions for measurement
and accessibility.

sensitivity helps item writers
avoid unnecessary barriers.

Writing and internal
review of items

Checks content alignment and
evaluates and improves overall
quality.

Eliminates editorial issues and
flags and removes bias and
accessibility issues.

Markup for translation
and accessibility features

Adds universal features, such
as text-to-speech (TTS) for
science that reduce barriers.

Adds TTS, braille, ASL,
translations, and
glossaries.

Review by state
personnel and
stakeholder committees

Checks content and cognitive
complexity alignment;
evaluates and improves overall
quality.

Flags sensitivity issues.

Field testing

Provides statistical checks on
quality and flags issues.

Flags items that appear to
function differently for
subsequent review for issues.

May reveal usability or
implementation issues
with markup.

Post-field-test reviews

Final, more focused check on
flagged items. Rubric validation
ensures that scoring reflects
standards.

Final, focused review on items
flagged for differential item
functioning (DIF).

Science Cluster Item Specifications

CAl worked with a group of states, psychometricians, and science experts, including the authors of the Next
Generation Science Standards (NGSS), to develop powerful innovative solutions to the challenges of measuring
three-dimensional science standards based on the National Research Council’s A Framework for K-12 Science
Education (2012). Participating states included Connecticut, Hawaii, Idaho, Montana, Oregon, Rhode Island,
Utah, Vermont, West Virginia, and Wyoming. New Hampshire, North Dakota, and South Dakota participated in
some activities. This collaboration yielded item specifications for performance expectations (PEs), sample item
clusters for some specifications, and hundreds of science item clusters and stand-alone items in various stages
of development. Under this collaboration, utilizing guidelines for item specifications proposed by WestEd in
collaboration with the Council of Chief State School Officers (CSSO), state members, and content experts (CCSSO,
2015), states developed item specifications jointly. Utah’s item specifications were also reviewed and approved
by Utah educators and USBE to ensure adherence to Utah’s Science with Engineering Education (SEEd)
standards, which are mostly cross-walked with NGSS PEs used by other MOU states.

Item specifications are documents designed to guide item writers as they craft test questions and stakeholders
as they review those items. These specifications are intended to serve writers as a roadmap to facilitate the
creation of items that are properly aligned to the three dimensions comprising each science standard and that
together form coherent item clusters. Exhibit H provides a sample of the item specifications developed by
content experts for a middle school standard. Item specifications in science include the following:

e Standard. This identifies the standard being assessed.
e Dimensions. Thisidentifies the Science and Engineering Practices (SEPs), Crosscutting Concepts (CCCs),
and Disciplinary Core Ideas (DCls) that the standard assesses.
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e Clarifications and Content Limits. This delineates the specific content that the standard measures and
the parameters in which items must be developed to assess the standard accurately, including the
lower and upper complexity limits of items. Specifically, content limits refine the intent of the standard
and provide limits of what may be asked of test takers. For example, content limits may identify the
specific formulae that students are expected to know or not know.

e Science Vocabulary. This section identifies the relevant technical words that students are expected to
know, and related words that they are explicitly not expected to know. These categories should not
be considered exhaustive, as the boundaries of relevance are ambiguous, and the list is limited by the
imagination of the writers.

e Content/Phenomena. This section provides examples of the types of phenomena that would support
the effective items related to the standard in question. In general, these are guideposts, and item
writers seek comparable phenomena, rather than drawing on those within the documents.

e Task Demands. In this section, the standard and associated evidence statements are broken down into
specific task demands aligned to each standard. Task demands denote the specific ways in which
students will provide evidence of their understanding of the concept or skill. Specifically, the task
demands identify the types of interactions and activities that item writers should employ. Each item
should be clearly linked to one or more of the task demands, and the verbs guide the types of
interactions writers might employ to elicit the student response.

Exhibit H: Sample Science Item Cluster Specifications for a Middle School Standard

Standard 6.1.2
Develop and use a model to describe the role of gravity and inertia in orbital motions of objects in our
solar system.

Dimensions Developing and Using ESS1.A: The Universe and Its Stars Systems and System

Models Models

e The Earth and its solar system are part of the

e Develop and use a
model to describe
phenomena.

Milky Way galaxy, which is one of many
galaxies in the universe.

ESS1.B: Earth and the Solar System

e The solar system consists of the sun and a
collection of objects, including planets, their
moons, and asteroids that are held in orbit
around the sun by its gravitational pull on
them.

e The solar system appears to have formed from
a disk of dust and gas, drawn together by
gravity.

e Models can be used to
represent systems and
the interactions in a
system.
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Clarifications
and Content
Limits

Assessment Clarifications

e  Emphasis is on understanding that inertia and gravity work together to keep the objects of the
Solar System (the planets, the moons, the space station, and satellites) in orbit. The emphasis is
on conceptual understanding that inertia is a property that works with gravity to keep objects
in orbit. The concept of, and the term balance is included in this definition.

e Understanding that gravity is a force and is a function of mass and distance.

e  Emphasis is on knowing the mass of an object and not the concept of weight, which is a force.
At this grade level, those terms can be used interchangeably.

Assessment Content Limits

e  Students do not need to know: The mathematical formula for calculating force, inertia, gravity,
or Kepler’s law, or how to calculate trajectories or perform any computational analysis.

Terms That Do

inertia, gravity, force, mass, orbit, Earth, moon, names of planets

Not Need
Definition
Terms That perihelion, aphelion, names of specific moons, names of space shuttles, moment of inertia, Kepler’s
MUST Be laws of planetary motion, black hole, specific facts on any planets or moons, computational analysis on
Defined any relative motions
Phenomena
Context/ Example phenomena for 6.1.2:
Phenomena

e  Satellites orbit Earth but can fall out of orbit (Skylab, UART satellite).

e Halley’s Comet can be seen as it travels past Earth every 75-76 years.

e  Rings are present around some planets.

e Mars has two moons at different distances from the planet, which orbit the planet at different
speeds.

e  Objects that are very distant can still be held in orbit around the sun.

e A belt of rocks and gases circles the sun between Mars and Jupiter.

Task Demands

1. Identify from a collection, including distractors, the components of a model that include depictions of celestial
bodies and/or man-made objects and the forces among them.

2. Assemble or complete, from a collection of potential model components, an illustration, diagram, or description
that is capable of representing forces and their influences on the motion of celestial bodies and/or man-made
objects in orbit. This does not include the simple labeling of an existing diagram.

3. Make predictions about the effects of changes in mass/distance/how fast an object travels in a given model on
other objects in the system. Predictions can be based on manipulating model components, completing
illustrations, or selecting from a list including distractors.

4. Summarize data or evidence to highlight trends, patterns, or correlations.

5. Describe, select, or identify the relationships among components of a model that describe the role of gravity
and/or inertia in orbital motions, or explains how gravity and/or inertia affect the orbital motion of objects in our
solar system.
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The specifications help test developers create item clusters that will support a range of difficulties, furthering the
goal of measuring the full range of performance found in the population, but remaining at grade level.

4.1.3 TARGET BLUEPRINTS

Summative Target Blueprints

Blueprints specify a range of items to be administered in each reporting category (or strand). The target blueprints
include the requirements for the total test length and the minimum and maximum number of operational items for
each score reporting category. Allowing a range in the number of required items allows the computer-adaptive
testing (CAT) algorithm the flexibility to select items that balance matching items to the ability of the student while
matching the blueprints.

To ensure that the CATs accurately reflect the content of the curriculum standards, the blueprints require that at
least 50% of the benchmarks for each reporting category be assessed on each test. In the aggregate, however, all
the benchmarks are assessed. Providing the student performance on all benchmarks at an aggregate level is very
beneficial for instructional purposes. The blueprints require a minimum of eight points for each reporting category.

Table 42 through Table 44 present the summative test blueprint requirements specified in the Test Delivery System
(TDS) for the 2020-2021 school year. Each test must include items within the range of the minimum and maximum
number of items for the total test and for the score-reporting categories.

Note: For ELA and mathematics, the only summative blueprint changes after the spring 2014 operational field test
were made to Secondary Mathematics I. The test length dropped from 50 operational items to 40 operational items
and 10 embedded field-test items to five embedded field-test items. This change was made in response to feedback
from the field that the previous administration took too much testing time. CAl worked with USBE to modify the
blueprints, as noted in the tables below, often by combining reporting categories. The science blueprints presented
below were adopted after the adoption of the updated science standards.

Table 42: Minimum/Maximum Percentages of Test Items by Score-Reporting Category for Summative ELA

Strands Min Max

Grade 3 ELA (44 scored items)

Reading Standards for Literature 19% 23%
Reading Standards for Informational Text 19% 37%
Listening Comprehension (informational) 19% 37%
Language (vocabulary items, 2 editing task sets) 16% 19%
DOK 1 21% 30%
DOK 2 27% 41%
DOK 3 24% 34%

Grade 4 ELA (45 scored items)

Reading Standards for Literature 19% 23%
Reading Standards for Informational Text 14% 37%
Listening Comprehension (informational) 19% 37%
Language (vocabulary items, 2 editing task sets) 16% 19%
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Strands Min Max

DOK 1 21% 30%
DOK 2 27% 41%
DOK 3 24% 34%

Grade 5 ELA (44 scored items)

Reading Standards for Literature 19% 23%
Reading Standards for Informational Text 26% 37%
Listening Comprehension (informational) 19% 37%
Language (vocabulary items, 2 editing task sets) 16% 19%
DOK 1 21% 30%
DOK 2 27% 41%
DOK 3 24% 34%

Grade 5 Writing (1 prompt)

Writing 100% 100%

DOK 4 100% 100%

Grade 6 ELA (46 scored items)

Reading Standards for Literature 18% 22%
Reading Standards for Informational Text 24% 36%
Listening Comprehension (informational) 18% 36%
Language (vocabulary items, 2 editing task sets) 16% 18%
DOK 1 21% 30%
DOK 2 27% 41%
DOK 3 24% 34%

Grade 7 ELA (46 scored items)

Reading Standards for Literature 18% 22%
Reading Standards for Informational Text 24% 36%
Listening Comprehension (informational) 18% 36%
Language (vocabulary items, 2 editing task sets) 16% 18%
DOK 1 21% 30%
DOK 2 27% 41%
DOK 3 24% 34%

Grade 8 ELA (47 scored items)

Reading Standards for Literature 18% 22%
Reading Standards for Informational Text 24% 36%
Listening Comprehension (informational) 18% 36%

Utah State Board of Education 72 Cambium Assessment, Inc.



Strands Min Max

Language (vocabulary items, 2 editing task sets) 16% 18%
DOK 1 21% 30%
DOK 2 27% 41%
DOK 3 24% 34%

Grade 8 Writing (1 prompt)

Writing 100% 100%

DOK 4 100% 100%

Table 43: Minimum/Maximum Percentages of Test Items by Score-Reporting Category for Summative
Mathematics

Domains Min Max

Grade 3 Mathematics (45 scored items)

Operations and Algebraic Thinking 29% 38%
Number and Operations in Base Ten 18% 22%
Number and Operations—Fractions 27% 31%
Measurement and Data and Geometry 18% 22%
DOK 1 18% 31%
DOK 2 38% 58%
DOK 3 9% 20%

Grade 4 Mathematics (50 scored items)

Operations and Algebraic Thinking 18% 22%
Number and Operations in Base Ten 28% 32%
Number and Operations—Fractions 28% 32%
Measurement and Data and Geometry 16% 22%
DOK 1 22% 44%
DOK 2 44% 58%
DOK 3 12% 22%

Grade 5 Mathematics (50 scored items)

Operations and Algebraic Thinking 16% 20%
Number and Operations in Base Ten 30% 36%
Number and Operations—Fractions 28% 34%
Measurement and Data and Geometry 18% 22%
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Domains Min Max

DOK 1 16% 28%
DOK 2 50% 64%
DOK 3 10% 24%

Grade 6 Mathematics (50 scored items)

Ratios and Proportional Relationships (Segment 1) 28% 32%
The Number System (Segment 1) 18% 22%
Expressions and Equations (Segment 1) 28% 34%
Geometry/Statistics and Probability (Segment 2) 16% 20%
DOK 1 18% 32%
DOK 2 46% 62%
DOK 3 8% 20%

Grade 7 Mathematics (50 scored items)

Ratios and Proportions 22% 26%
Expressions and Equations 16% 20%
The Number System 18% 22%
Geometry 18% 22%
Statistics and Probability 18% 22%
DOK 1 12% 24%
DOK 2 48% 60%
DOK 3 20% 26%

Grade 8 Mathematics (50 scored items)

Functions 20% 24%
Expressions and Equations 20% 24%
Geometry/The Number System 34% 40%
Statistics and Probability 16% 20%
DOK 1 20% 30%
DOK 2 40% 50%
DOK 3 20% 26%

Secondary Mathematics | (40 scored items)

Algebra 30% 35%
l;l:;omb:sir“::d Quantity/Functions/Statistics and 33% 38%
Geometry 30% 35%
DOK 1 16% 24%
DOK 2 44% 56%
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Domains

Min

Max

DOK 3

24%

28%

Table 44: Minimum/Maximum Percentages of Test Items by Score-Reporting Category for Summative Science

Strands Min Max
Grade 4 Science (8 scored item clusters)
Strand 4.1 25% 25%
Strand 4.2 25% 25%
Strand 4.3 25% 25%
Strand 4.4 25% 25%
Grade 5 Science (8 scored item clusters)
Strand 5.1 38% 38%
Strand 5.2 38% 38%
Strand 5.3 25% 25%
Grade 6 Science (8 scored item clusters)
Strand 6.1 25% 25%
Strand 6.2 25% 25%
Strand 6.3 25% 25%
Strand 6.4 25% 25%
Grade 7 Science (10 scored item clusters)
Strand 7.1 20% 20%
Strand 7.2 20% 20%
Strand 7.3 20% 20%
Strand 7.4 20% 20%
Strand 7.5 20% 20%
Grade 8 Science (10 scored item clusters)
Strand 8.1 30% 30%
Strand 8.2 30% 30%
Strand 8.3 20% 20%
Strand 8.4 20% 20%

Interim Target Blueprints

The two types of interim test blueprints specified in the TDS beginning with the fall 2015 administration of interim
assessments are presented in Appendix 4-A, Interim Target Blueprints and Summary of Modular Benchmarks. The
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Classroom Period test was designed to administer items from all reporting categories and represents a roughly 70%
version of the full summative test. Note that only the Classroom Period tests in grades 3—8 for ELA, and grades 3-8
for mathematics and Secondary Mathematics | have been available since fall 2019. Modular Benchmarks for science
clusters have been available since fall 2020, administering one item cluster per test.

4.1.3.1 Reading Score-Reporting Categories
Reading Standards for Literature

The reporting subscores in Reading Standards for Literature represent the combination of student performance
across Key Ideas and Details, Craft and Structure, and the Integration of Knowledge and Ideas. In Reading Standards
for Literature, the standards assess the skills and ability used to identify key ideas and details: to determine how
literary elements (theme, setting, characterization, conflict, [sequence of] plot) and literary devices (personification,
simile, metaphor, irony, allusion, rhyme, repetition, etc.) are used, developed, and conveyed for comprehending the
text; to show understanding of the craft and structure of a narrative or a poem by understanding and differentiating
between the literal and non-literal meaning of words in text, identifying author’s purpose, identifying the point of
view, understanding the structure of a text (parallel plots, flashback, pacing), and understanding how the mood of a
text is created and sustained through language; and to show understanding of how to use reading skills to discover
connections made between stories and/or across genres by comparing/contrasting elements of similarly themed
stories, including characters, settings, etc., or the interaction of narrative and poetic elements and devices.

Reading Standards for Informational Text

The reporting subscores in Reading Standards for Informational Text represent the combination of student
performance across Key Ideas and Details, Craft and Structure, and the Integration of Knowledge and Ideas.

In Reading Standards for Informational Text, the standards assess the skills and ability used to identify key ideas and
details: to make inferences about the information contained in a text, identify the main idea(s) and use details to
support the main idea(s), summarize the text, make connections about how information is presented within or
across texts about similar topics, and show understanding of how ideas develop within a text, relying on the main
ideas and details presented; to show understanding of the craft and structure of an informational text by
understanding the meaning of unfamiliar words and how the use of the words helps to convey meaning and tone,
understand the author’s purpose, identify the author’s point of view, recognize how different authors can present
contrary viewpoints on the basis of similar information and context, and understand the structure of a text
(chronological, compare/contrast, cause/effect, problem/solution) and why that is the most appropriate way to
organize the text; and to show understanding of how to use reading skills to integrate information within or across
texts, compare/contrast information within and across texts, and synthesize information garnered from text features.

Listening Comprehension (Informational Text)

The reporting subscores in Listening Comprehension of Informational Text represent the combination of student
performance across the standards within Comprehension and Collaboration.

In Comprehension and Collaboration, the standard assesses the comprehension skills used when listening to
information presented in text that is read aloud or in various media formats. Skills and abilities include being able to
determine the main idea(s) and details, summarize the main ideas and key details, ask and answer questions, and
determine the validity of an author’s argument and/or point of view based on evidence, and either supporting or
refuting those claims.

Writing

Summative writing tests are administered in grades 5 and 8. Students receive a prompt for either
opinion/argumentative or informational/explanatory genres of expression.
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In Writing, the standards assess the skills and ability used for understanding and identifying the text type and
purposes: to prewrite (gather ideas/outline, organize supporting ideas, determine the thesis or plot, define the
structure) and to develop the argumentative or informational piece with facts and details that support a specific
point of view and sustain the main idea/thesis throughout the piece. Additionally, the standards assess the skills and
ability used for the production and distribution of writing: revising to fully develop and present a logical, well-
structured, well-organized written work using technology or an appropriate forum for publishing with an
understanding of who the audience is and for what purpose the piece is authored.

Language

The Language subscores represent the combination of student performance of language across the standards of the
Conventions of Standard English, Knowledge of Language, and Vocabulary Acquisition and Use.

In Language, the standards assess the skills and ability used for demonstrating a command of the conventions of
writing (correct grammar, usage, capitalization, punctuation, and spelling) in listening, speaking, and reading, as well
as student-generated essays for demonstrating knowledge of language (varied sentence structure, consistency in
style and tone); and for applying techniques (using context or the root of the word, using a dictionary/thesaurus) to
decode meanings and nuances of unknown words and phrases.

Key Ideas and Details (Literature and Informational Text)

The Key Ideas and Details in Literature and Informational Text subscores represent the combination of student
performance in reading text closely to determine what the text says explicitly and drawing logical inferences from
the text; answering questions that demonstrate understanding of the text by citing details from the text; being able
to determine and/or summarize the main idea or theme of a text; understanding how a text develops; and
discovering connections within or across texts and narratives.

Craft and Structure (Literature and Informational Text)

The Craft and Structure in Literature and Informational Text subscores represent the combination of student
performance in reading text closely to determine the meaning of unknown or above-grade words and phrases used
in the text (to include technical, connotative, and figurative meanings) and the impact that word choice has on the
meaning and tone of the text; to analyze the structure of the text (sentence structure, organization, etc.) to
determine its overall effect on the purpose of a text; and to evaluate how the point of view of a text affects its
content and style.

Integration of Knowledge and Ideas (Literature and Informational Text)

The Integration of Knowledge and Ideas in Literature and Informational Text subscores represent the combination
of student performance in reading text closely to integrate and evaluate content presented in diverse media and
formats; to describe and assess arguments and specific claims made in a text; and to analyze how a single text or
multiple texts address similar themes or topics to build knowledge or draw parallels and offer contrasts between the
authors’ approaches.

Use of Information (Writing)

The Use of Information in Writing subscores represent the combination of student performance in using information
from single or multiple informational texts/sources to produce a prewriting draft of an argumentative or
informational essay and a substantial, revised, and final piece of cohesive writing using the prewriting activity as the
basis for developing a piece into its published form.

Production and Distribution (Writing)

The Production and Distribution of Writing subscores represent the combination of student performance in writing
to produce clear and concise writing in which the development, organization, and style are suitable for task, purpose,
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and audience; to develop and improve writing by planning, revising, editing, and rewriting; and to use technology or
the appropriate medium to produce and publish writing.

4.1.3.2

Mathematics Score-Reporting Categories

The RISE mathematics assessments measure students’ understanding of the standards at the end of grades 3, 4, 5,
6, 7, 8, and the Secondary Mathematics | course. These assessments measure students’ proficiency in knowledge
and skills and whether they are adept in demonstrating the process standards. The RISE mathematics assessments
are designed to assess the following reporting categories:

Grade 3

Grade 4

Grade 5

Grade 6

Operations and Algebraic Thinking. Students represent and solve problems involving multiplication and
division; understand properties of multiplication and the relationship between multiplication and division;
multiply and divide within 100; solve problems involving the four operations; and identify and explain
patterns in arithmetic.

Number and Operations in Base Ten. Students use place-value understanding and properties of operations
to perform multi-digit arithmetic.

Number and Operations—Fractions: Students develop understanding of fractions as numbers.
Measurement and Data and Geometry. Students solve problems involving measurement and estimation
of time intervals, liquid volumes, and masses of objects; represent and interpret data; understand concepts
of area and relate area to multiplication and addition; recognize perimeter as an attribute of plane figures
and distinguish between linear and area measures; and reason with shapes and their attributes.

Operations and Algebraic Thinking. Students use four operations with whole numbers; understand factors
and multiples; and generate and analyze patterns.

Number and Operations in Base Ten. Students understand place value to the millions place; understand
and use properties of operation with multi-digit arithmetic.

Number and Operations—Fractions. Students understand equivalent fractions; can build fractions from
unit fractions; understand decimal notation for fractions; and compare decimals and fractions.
Measurement and Data and Geometry. Students draw and identify lines and angles; classify shapes
according to properties of their lines and angles.

Operations and Algebraic Thinking. Students write and interpret numerical expressions using four
operations; analyze patterns and relationships.

Number and Operations in Base Ten. Students understand the place-value system; perform operations
with multi-digit whole numbers and decimals to the hundredths place.

Number and Operations—Fractions. Students use equivalent fractions to add and subtract; use prior
knowledge to understand multiplying and dividing fractions.

Measurement and Data and Geometry. Students graph on the coordinate plane; classify two-dimensional
figures and their properties.

Ratios and Proportional Relationships. Students understand ratio concepts; use ratio reasoning to solve
problems.
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Grade 7

Grade 8

Number System. Students apply prior knowledge to divide fractions by fractions; compute multi-digit
numbers fluently; and calculate common factors and multiples.

Expressions and Equations. Students solve one-variable equations and inequalities; represent and draw
conclusions about dependent and independent variables.

Geometry and Statistics and Probability. Students solve problems involving area, surface area, and volume;
understand statistical variability; and describe statistical distributions.

Ratios and Proportional Relationships. Students analyze and solve problems with proportional
relationships.

Number System. Students apply and extend prior knowledge of operations with fractions to use all four
operations on rational numbers.

Expressions and Equations. Students use properties of operation to create equivalent expressions; solve
problems using numerical and algebraic expressions and equations.

Geometry. Students draw, construct, and describe geometrical figures and their relationships; solve
problems involving angle measure, area, surface area, and volume.

Statistics and Probability. Students use random sampling to draw conclusions about populations; draw
informal inferences to compare two populations; and investigate chance probability models.

Expressions and Equations. Students work with radicals and integer exponents; understand the connection
between proportional relationship, lines, and linear equations; and solve linear equations and pairs of linear
equations.

Functions. Students understand, solve, and compare functions; use functions to model relationships.
Geometry and Number System. Students understand congruence and similarity; use the Pythagorean
Theorem; solve problems involving volume of cylinders, cones, and spheres; and understand that numbers
can be irrational and approximate that concept with rational numbers.

Statistics and Probability. Students explore patterns of association in bivariate data.

Secondary Mathematics |

Algebra. Students interpret, create, and graph linear and exponential expressions, equations, and
inequalities with integer exponent and/or one variable; solve systems of linear equation.

Number and Quantity/Functions/Statistics and Probability. Students reason quantitatively and use units
to solve problems. Students summarize, represent, and interpret data on a single-count or measurement
variable; summarize, represent, and interpret data on two categorical and quantitative variables; and
interpret linear models.

Geometry. Students explore transformation in the plane; understand congruence in terms of rigid motions;
make geometric constructions; and use coordinates to prove simple geometric theorems algebraically.

4.1.3.3 Science Score-Reporting Categories

Science education, in the context of Utah’s standards-driven system, consists of curricula that support student
learning and attainment of the science standards and benchmarks. The Utah Core Standards provide the content
foundation upon which the science curriculum should be based. The RISE science assessments are designed to assess
the following reporting categories:
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Grade 4

Grade 5

Grade 6

Organisms Functioning in their Environment. Through the study of organisms, inferences can be made
about environments both past and present. Plants and animals have both internal and external structures
that serve various functions for growth, survival, behavior, and reproduction. Animals use different sense
receptors specialized for particular kinds of information to understand and respond to their environment.
Some kinds of plants and animals that once lived on Earth can no longer be found. However, fossils from
these organisms provide evidence about the types of organisms that lived long ago and the nature of their
environments. Additionally, the presence and location of certain fossil types indicate changes that have
occurred in environments over time.

Energy Transfer. Energy is present whenever there are moving objects, sound, light, or heat. The faster a
given object is moving, the more energy it possesses. When objects collide, energy can be transferred from
one object to another causing the objects’ motions to change. Energy can also be transferred from place to
place by electrical currents, heat, sound, or light. Devices can be designed to convert energy from one form
to another.

Wave Patterns. \Waves are regular patterns of motion that transfer energy and have properties such as
amplitude (maximum distance of the wave crest from equilibrium) and wavelength (spacing be-tween wave
peaks). Waves in water can be directly observed. Light waves cause objects to be seen when light reflected
from objects enters the eye. Humans use waves and other patterns to transfer information.

Observable Patterns in the Sky. The Sun is a star that appears larger and brighter than other stars because
it is closer to Earth. The rotation of Earth on its axis and orbit of Earth around the Sun cause observable
patterns. These include day and night; daily changes in the length and direction of shadows; and different
positions of the Sun and stars at different times of the day, month, and year.

Characteristics and Interactions of Earth’s Systems. Earth’s major systems are the geosphere (solid and
molten rock, soil, and sediments), the hydrosphere (water and ice), the atmosphere (air), and the biosphere
(living things, including humans). Within these systems, the location of Earth’s land and water can be
described. Also, these systems interact in multiple ways. Weathering and erosion are examples of
interactions between Earth’s systems. Some interactions cause landslides, earthquakes, and volcanic
eruptions that impact humans and other organisms. Humans cannot eliminate natural hazards, but
solutions can be designed to reduce their impact.

Properties and Changes of Matter. All substances are composed of matter. Matter is made of particles that
are too small to be seen but still exist and can be detected by other means. Substances have specific
properties by which they can be identified. When two or more different substances are combined a new
substance with different properties may be formed. Whether a change results in a new substance or not,
the total amount of matter is always conserved.

Cycling of Matter in Ecosystems. Matter cycles within ecosystems and can be traced from organism to
organism. Plants use energy from the Sun to change air and water into matter needed for growth. Animals
and de-composers consume matter for their life functions, continuing the cycling of matter. Human
behavior can affect the cycling of matter. Scientists and engineers design solutions to con-serve Earth’s
environments and resources.

Structure and Motion Within the Solar System. The solar system consists of the Sun, planets, and other
objects within Sun’s gravitational influence. Gravity is the force of attraction between masses. The Sun-
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Earth-Moon system provides an opportunity to study interactions between objects in the solar system that
influence phenomena observed from Earth. Scientists use data from many sources to determine the scale
and properties of objects in our solar system.

e Energy Affects Matter. Matter and energy are fundamental components of the universe. Matter is anything
that has mass and takes up space. Transfer of energy creates change in matter. Changes between general
states of matter can occur through the transfer of energy. Density describes how closely matter is packed
together. Substances with a higher density have more matter in a given space than substances with a lower
density. Changes in heat energy can alter the density of a material. Insulators resist the transfer of heat
energy, while conductors easily transfer heat energy. These differences in energy flow can be used to design
products to meet the needs of society.

e Earth’s Weather Patterns and Climate. All Earth processes are the result of energy flowing and matter
cycling within and among the planet’s systems. Heat energy from the Sun, transmitted by radiation, is the
primary source of energy that affects Earth’s weather and drives the water cycle. Uneven heating across
Earth’s surface causes changes in density, which result in convection currents in water and air, creating
patterns of atmospheric and oceanic circulation that determine regional and global climates.

e  Stability and Change in Ecosystems. The study of ecosystems includes the interaction of organisms with
each other and with the physical environment. Consistent interactions occur within and between species
in various ecosystems as organisms obtain resources, change the environment, and are affected by the
environment. This influences the flow of energy through an ecosystem, resulting in system variations.
Additionally, ecosystems benefit humans through processes and resources, such as the production of food,
water and air purification, and recreation opportunities. Scientists and engineers investigate interactions
among organisms and evaluate design solutions to preserve biodiversity and ecosystem resources.

Grade 7

e Forces Are Interactions Between Matter. Forces are push or pull interactions between two objects.
Changes in motion, balance and stability, and transfers of energy are all facilitated by forces on matter.
Forces, including electric, magnetic, and gravitational forces, can act on objects that are not in contact with
each other. Scientists use data from many sources to examine the cause-and-effect relationships
determined by different forces.

e Changes to Earth Over Time. Earth’s processes are dynamic and interactive and are the result of energy
flowing and matter cycling within and among Earth’s systems. Energy from the Sun and Earth’s internal heat
are the main sources driving these processes. Plate tectonics is a unifying theory that explains crustal
movements of Earth’s surface, how and where different rocks form, the occurrence of earthquakes and
volcanoes, and the distribution of fossil plants and animals.

e  Structure and Function of Life, Living things are made of smaller structures, which function to meet the
needs of survival. The basic structural unit of all living things is the cell. Parts of a cell work together to
function as a system. Cells work together and form tissues, organs, and organ systems. Organ systems
interact to meet the needs of the organism.

e Reproduction and Inheritance. The great diversity of species on Earth is a result of genetic variation.
Genetic traits are passed from parent to offspring. These traits affect the structure and behavior of
organisms, which affect the organism’s ability to survive and reproduce. Mutations can cause changes in
traits that may affect an organism. As technology has developed, humans have been able to change the
inherited traits in organisms, which may have an impact on society.

e Changesin Species Over Time. Genetic variation and the proportion of traits within a population can change
over time. These changes can result in evolution through natural selection. Additional evidence of change
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over time can be found in the fossil record, anatomical similarities and differences between modern and
ancient organisms, and embryological development.

Grade 8

e  Matter and Energy Interact in the Physical World. The physical world is made of atoms and molecules.
Even large objects can be viewed as a combination of small particles. Energy causes particles to move and
interact physically or chemically. Those interactions create a variety of substances. As molecules undergo a
chemical or physical change, the number of atoms in that system remains constant. Humans use energy to
refine natural resources into synthetic materials.

e Energyis Stored and Transferred in Physical Systems. Objects can store and transfer energy within systems.
Energy can be transferred between objects, which involves changes in the object’s energy. There is a direct
relationship between an object’s energy, mass, and velocity. Energy can travel in waves and may be
harnessed to transmit information.

o Lijfe Systems Store and Transfer Matter and Energy. Living things use energy from their environment to
rearrange matter to sustain life. Photosynthetic organisms are able to transfer light energy to chemical
energy. Consumers can break down complex food molecules to utilize the stored energy and use the
particles to form new, life-sustaining molecules. Ecosystems are examples of how energy can flow while
matter cycles through the living and nonliving components of systems.

e Interactions with Natural Systems and Resources. Interactions of matter and energy through geologic
processes have led to the uneven distribution of natural resources. Many of these resources are
nonrenewable, and per-capita use can cause positive or negative consequences. Global temperatures
change due to various factors and can cause a change in regional climates. As energy flows through the
physical world, natural disasters that affect human life can occur. Humans can study patterns in natural
systems to anticipate and forecast some future disasters and work to mitigate the outcomes.

4.1.4 ITEM SELECTION ALGORITHM

4.1.4.1 Item Selection Algorithm for the Initial Administration

The spring 2014 test administration enacted a linking design that allowed all items in the SAGE item banks to be
administered to representative samples of Utah students so that the items could be calibrated and equated to a
common scale. The linking design was executed using CAl’'s adaptive algorithm, which allows users to configure test
administrations to simultaneously satisfy requirements for blueprint match and measurement precision through
assignment of weights to prioritize measurement goals in item selection. For purposes of implementing the linking
design, the adaptive components of the item selection algorithm were essentially turned off, so that item selection
was random under the constraint of meeting blueprint specifications.

4.1.4.2 Item Selection Algorithm for the 2020-2021 Administration

CAl’s adaptive algorithm takes as input two sources of information: an item pool and a test blueprint. The adaptive
algorithm is then configured to execute maximally adaptive test administrations under the constraint of blueprint
match. Configuration of the adaptive algorithm is critical because the composition of the item pool, which changes
from administration to administration, interacts with the blueprint to influence the performance of the adaptive
algorithm.

Item Pool

CAl’s ability to administer various state item pools is proven. For example, CAl administered items from the Smarter
Balanced item bank during the 2013 pilot test and the 2014 field test. CAl designed and built the item renderers
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shared by the open-source version of the test delivery engine and CAl’s own version of the item-rendering software.
These renderers ensure that the items appear to students exactly as they did in the field test.

Test Blueprint

Test blueprints may contain specifications from the content hierarchy (strand, benchmark, standard, etc.) and other
constraints, such as DOK, item type, or any other test item attribute that may be stored.

CAl's adaptive engine supports blueprints that meet the following conditions (which have been advocated by the
Consortium for Citizens with Disabilities, an umbrella group encompassing most national advocacy groups for
students with disabilities and other exceptional students):

1. Every student is tested on the full range of grade-level content, with no discernible differences in the
content assessed.

2. Every student is tested on items measuring the same mix of cognitively complex skills, with no discernible
difference—regardless of student proficiency.

3. Every student is tested on items reflecting the full range of other aspects of the grade-level curriculum as
may be appropriate for the grade and subject.

4. Students are tested on items that provide the best measurement possible within these constraints.

These four principles ensure that every student can accurately demonstrate his or her academic skills and knowledge
across the entire grade-level curriculum. CAl's adaptive algorithm supports blueprints that align with these principles.

[tem Selection

The adaptive algorithm, built on our partnerships with client states over the years, ensures that each student will
receive a test that (1) matches the blueprint and (2) contains the items that best match their performance level, as
defined by the blueprint.

To accomplish this goal, the algorithm implements a highly parameterized multiple-objective utility function that
includes

e ameasure of the content match to the blueprint,
e ameasure of overall test information, and
e measures of test information for each reporting category on the test.

We define an objective function that measures an item’s contribution to each of these objectives, weighting them
to achieve the desired balance among them. The equation below sketches this objective function for a single item.

R
zsritprdrj K
fgjz =w,| +w quhlk(vkg‘jﬂVkit’tk) +wh, (um,U”, ty)

Y, | 5

r=1

Where the w terms represent user-supplied weights that assign relative importance to meeting each of the
objectives, dj; indicates whether item j has the blueprint-specified feature r, and p, is the user-supplied priority
weight for feature r. The term s, is an adaptive control parameter that is described below. In general, s,;: increases
for features that have not met their designated minimum as the end of the test approaches.

The remainder of the terms represent an item’s contribution to measurement precision:
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® v is the value of item j toward reducing the measurement error for reporting category k for test taker i at
time of selection t; and

e ujy is the value of item j in terms of reducing the overall measurement error for test taker i at time of
selection t.

The terms U and Vj;: represent the total information overall and on reporting category k, respectively.

The term g is a user-supplied priority weight associated with the precision of the score estimate for reporting
category k. The tterms represent precision targets for the overall score (to) and each score reporting category score.
The functions h(.) are given by:

A (u Ut ) _ {auijt ifU; <t
OATe T 707 by j, otherwise
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Items can be selected to maximize the value of this function. This objective function can be manipulated to produce
a pure, standards-free adaptive algorithm by setting w;, to zero or to produce a completely blueprint-driven test by
setting wz = wo = 0. Adjusting the weights to optimize performance for a given item pool will enable users to
maximize information subject to the constraint that the blueprint is virtually always met.

We note that the computations of the content values and information values generate values on very different scales
and that the scale of the content value varies as the test progresses. Therefore, we normalize both the information
and content values before computing the value of Equation 1.

1if min = max
This normalization is given by x = { v—min
max—min
respectively, of the metric computed over the current set of items or item groups.

otherwise’ where min and max represent the minimum and maximum,

Figure 12 summarizes the item selection process. If the item position has been designated for a field-test item, then
that item is administered. Otherwise, the adaptive algorithm is triggered.
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Figure 12: Summary of Item Selection Process
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Items (or groups of items in the case of ELA tests) are sorted by their “content value,” their value toward meeting
the content constraints in the blueprint. Information measures are added to the content measures, and the items
are sorted based on their overall value for the objective function. The final item selection is made based on a random
selection from among the small subset of items that have the highest combined content and information value.

We further note that at startup for each test administration, the item pool is customized based on the student’s
access needs. Any items indicated as access-limited for characteristics associated with the student are removed from
the item pool at the initiation of the test; therefore, all item selection computations are based only on items to which
the student has access. For example, this applies to items that have been brailled and can be delivered to students
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who require the accommodation of braille. Further, any items that do not have any audio files associated to them,
oraudio filesthat have an associated ASL video file, would be administered to students with the ASL accommodation.

4.1.5 BLUEPRINT MATCH

Configuration of the adaptive algorithm for the spring 2015 administration was designed to administer tests meeting
blueprint specifications while also maximizing test information to student ability. In the adaptive item-selection
algorithm, item selection takes place in two discrete stages: blueprint satisfaction and match-to-ability. While
simulation results described in the spring 2021 Simulation Summary Report indicated that the configuration resulted
in test administrations meeting all blueprint match requirements, it is also important to evaluate the blueprint match
rate for actual test administrations.

The statistical information of content distribution is summarized in the blueprint match rate for all tests. Blueprints
specify a range of items to be administered in each strand (reporting category) and item type. Table 45 presents the
percentages of tests aligned with the test specifications. The test blueprints do not require each test to include items
for every benchmark; however, almost all tests delivered covered all benchmarks in mathematics and science. The
item selection algorithm delivers a test covering more benchmarks and with better precision compared with a fixed-
form test. Across all grades and subjects, almost all tests met the blueprint specifications with a 100% match. The
spring 2021 Simulation Summary Report is presented as Appendix 4-B, Spring 2021 Simulation Summary Report.

Table 45: 2020-2021 Blueprint Match for the Tests Delivered

Grade Blueprint Match
Reading
3 All subscores 100%
4 All subscores 100%
5 All subscores 100%
6 All subscores 100%
7 All subscores 100%
8 All subscores 100%
Mathematics
3 All subscores 100%
4 All subscores 100%
5 All subscores 100%
6 All subscores 100%
7 All subscores 100%
8 All subscores 100%
SM I All subscores 100%
Science
4 All subscores 100%
5 All subscores 100%
6 All subscores 100%
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Grade Blueprint Match

7 All subscores 100%

8 All subscores 100%

4.2 ITEM DEVELOPMENT PROCESS

Allitems developed for RISE follow a rigorous development process that meets and often exceeds industry standards
for best practices in assessment. Every item, written by Utah teachers, goes through an extensive review designed
to ensure adherence to high quality and the principles of universal design.

The content development process is managed by CAl’s Item Tracking System (ITS), which serves the following three
purposes:

e Content development and management tool
e Item bank
e  Publication system supporting both paper and online publication

ITS is a customizable item content management and banking system that enforces agreed-upon item review levels
throughout the development process. This item development workflow leads items from inception, through a series
of content, fairness, graphic, and other reviews, to final publication.

The system captures the outcomes and rationales at each review and maintains previous drafts of each item. The
workflow management ensures that each item receives each review in the designated sequence, and that the review
is conducted (or recorded in the case of committee review) by an authorized person. Every version of every item is
archived, along with each comment received in any review. Reviewers have immediate access to all older versions,
providing version control throughout development.

ITS allows remote Internet access by item writers and reviewers and by our clients while ensuring complete security
with individualized passwords for all users, limited access for external users, and strong encryption of all information.

Upon publication, ITS tracks the item’s use on a form or in an adaptive item pool. After items are used, ITS stores
the resulting statistics, including exposure statistics, classical item statistics, and statistics based on item response
theory (IRT).

ITS ensures that every item follows through the entire sequence of development and provides clients and CAl
management on-demand reports of the content and status of the inventory of items. Each item is shepherded
through a sequence of reviews (described in this section) and signoffs before it is locked for field-test or operational
administration.

|Il

ITS is integrated with the item display engine used by CAl’s TDS. This feature, combined with our “web approva
process, allows the display of online items to be “locked” well before forms are built, taking the “blackline” process
off the critical path for online tests. Reviewers can look at the items exactly as they will appear to students and “lock”
them for publication in exactly that format.

The flow chart in Figure 13 shows the process an item goes through from inception to its potential inclusion on an
operational assessment. The paragraphs that follow provide greater detail on each step in that process.
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Figure 13: Test Development Process

Locked
Operational
Pool
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4.2.1 ITEM-WRITER WORKSHOP

4.2.1.1 Selection and Training of ELA and Mathematics Item Writers

CAl worked closely with USBE to create detailed item and passage specifications, which clearly delineate the ways
in which reading passages and test questions can best assess the Utah Core Standards. These specifications,
developed with input from Utah’s teachers, provide greater detail on the content limits of each standard, the types
of items that assess those standards, the DOK that each standard supports, and sample items that demonstrate each
skill. These comprehensive specifications were used as the basis for item-writer workshops with Utah teachers.

In addition to the specifications, CAl and USBE also provided teachers with a training on item-writing best practices.
Based on industry standards and years of research at CAl, these trainings represent the most effective item-writing
techniques—designed to minimize the effects of construct-irrelevant interference in measurement. They include
techniques to help teachers write questions that

e are clear and concise,
e avoid any unintended bias, and
e make the best use of technology without disadvantaging any students.

Finally, in addition to providing training and specifications, CAl and USBE also developed explicit item-writing
assignments for teachers that ensure the items being developed will match the test blueprints. CAl’s intimate
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knowledge of the existing item banks and the adaptive algorithm played an integral role in developing these
assignments. They have proven especially critical in English language arts, where the numbers and types of items
per passage are based on months of CAl-conducted research on simulating tests in an adaptive environment. We
know, for instance, that while some passages may contain many items, the passage may not be selected by the
adaptive algorithm if the items do not fulfill key areas of the blueprint. All the item-writing assignments given to
teachers were carefully reviewed by senior staff at CAl to ensure they were logical, purposeful, and consistent with
the test design.

As teachers write items for RISE, they are given regular and consistent feedback by CAl staff. Each teacher receives
at least one round of feedback on his or her item assignments. CAl staff communicate with teachers by email and
sometimes over the phone to discuss items. In addition, CAl provides written feedback in the online ITS, where items
are housed. Each edit to an item in ITS is annotated and recorded for future reference. As teachers receive and
implement this feedback, we see that their items improve and become more closely aligned to the industry’s best
practices.

4.2.1.2  Selection and Training of Science Cluster Item Writers

All item writers developing science items at CAl have at least a bachelor’s degree, and many bring teaching
experience. All item writers are trained in

e the principles of universal design;
e the appropriate use of item interactions; and
e the science item specifications.

Key materials are shown in Appendix 4-C and Appendix 4-D. These include the following

e CAl's Language Accessibility, Bias, and Sensitivity Guidelines (Appendix 4-C, Language Accessibility, Bias,
and Sensitivity Guidelines and Checklist); and

e atraining (presented using Microsoft PowerPoint) for the appropriate use of item interactions (Appendix
4-D, Overview of Interaction Types).

4.2.1.3 Universal Design

All the items developed for the RISE assessments were written and reviewed using the principles of universal design.
In order to provide equal access to the assessments for all students, even those with disabilities such as limited vision
or learning disabilities, item writers used these principles when writing and reviewing items. Although some concepts
may have to be tested using complex graphics, every effort is made to give universal design consideration when
writing and reviewing test items.

Table 46 lists the seven principles of universal design that CAl test development specialists refer to when writing and
reviewing items for the RISE assessments.

Table 46: Principles of Universal Design Applicable to Item Writing and Reviewing

Universal Design Principle Elements of Universally Designed Assessments

Equitable Use: Design is useful and marketable to

. . - Reflected in all elements
people with diverse abilities

Especially reflected in elements #1 (inclusive
Flexibility in Use: Design accommodates a wide range assessment population), #3 (accessible, non-biased
of individual preferences and abilities items), #4 (amenable to accommodations), and #6
(maximum readability and comprehensibility)
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Universal Design Principle

Elements of Universally Designed Assessments

Simple and Intuitive Use: Design is easy to understand,
regardless of user’s experience, knowledge, language
skills, or current concentration level

Especially reflected in elements #5 (simple, clear,
intuitive instructions and procedures), #6 (maximum
readability and comprehensibility), and #7 (maximum
legibility)

Perceptible Information: Design communicates
necessary information effectively to the user,
regardless of ambient conditions or the user’s sensory
abilities

Especially reflected in elements #4 (amenable to
accommodations), #5 (simple, clear, intuitive
instructions and procedures), and #7 (maximum
legibility)

Tolerance for Error: Design can be used efficiently and
comfortably and with a minimum of fatigue

Reflected in elements #2 (precisely defined constructs)
and #5 (simple, clear, intuitive instructions and
procedures)

Low Physical Effort: Design can be used efficiently and
comfortably and with a minimum of fatigue

Primarily reflected in element #7 (maximum legibility)

Size and Space for Approach and Use: Appropriate size
and space is provided for approach, reach,
manipulation, and use regardless of user’s body size,
posture, or mobility

Primarily reflected in elements #4 (amenable to
accommodations) and #7 (maximum legibility)

4.2.1.4

Test developers at CAl are trained to write items that are accessible to all students. In addition, all CAl test developers
must be certified in the implementation of CAl's Language Accessibility Guidelines. Before an item is presented to
the Utah review committees, it is reviewed by three content experts at CAl and an editor. At each review level, every

Implementing Universal Design Principles for English Language Learner Students

item is checked for language accessibility and for adherence to universal design principles.

Table 47 outlines the Language Accessibility Guidelines used by CAl when writing and reviewing items. CAl’s
Language Accessibility, Bias, and Sensitivity Guidelines and Checklists are presented in Appendix 4-C, Language

Accessibility, Bias, and sensitivity Guidelines and Checklist.

Table 47: Language Accessibility Guidelines

Guideline

Details

1. Flexibility

Provide equal availability for access to the item. Design
the items to be appealing and accessible to all.

2. Simple and Intuitive Use

Eliminate unnecessary complexity particularly in
language and visuals.

3. Perceptible Information

Provide adequate contrast between essential
information and the surrounding information. Eliminate
any extraneous information.

4. Tolerance for Error

Maintain the cognitive complexity being measured by
eliminating unnecessary clutter that may artificially
raise the complexity of the item.

5. Low Physical Effort

Eliminate the need for excessive writing and
unnecessary calculations.

Language should be as direct, clear, and inclusive as possible. The following should be avoided or used with care:
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e  Passive construction

e Idioms

e  Multiple subordinate clauses

e Pronouns with unclear antecedents
e  Multiple-meaning words

e Nonstandard grammar

e Dialect

e Jargon

4.2.2 SUMMARY OF ITEM SOURCES

In the 2020-2021 RISE administration, the online operational item pool included those items which survived rubric
validation and data review following the spring 2014 operational field test and the spring 2015, spring 2016, spring
2017, and spring 2018 embedded field tests, namely items from the following sources:

e Legacy multiple-choice items from the previous criterion-referenced test (CRT) administrations
(mathematics and science grades 4-5 only)

e Shared multiple-choice items, grid items, and equation response items from Hawaii, Delaware, and
selected-response and constructed-response items (all three subject areas)

e CAl-developed passages (ELA) and simulations (science)

Embedded field-test items for the spring 2021 administration included items from the following sources:

e Items developed by Questar (during their contract with Utah) and imported by CAIl (ELA and mathematics
only)
o Items in the 2018-2019 Questar import were edited for style and correct scoring only and field
tested as-is.
o Items in the 2019-2020 Questar import went through the CAI review process and were more
heavily edited to better mirror CAl item development.
e Items (ELA and mathematics) and clusters (science) developed by Utah educators and reviewed by CAl
o ltems/clusters were developed according to the CAl/USBE Item Development Plan to increase the
item pool in specific areas.
e (Clusters developed by the NGSS MOU and ICCR (science only)

4.2.3 ALIGNMENT OF RISE ITEMS TO THE UTAH CORE STANDARDS

All bank items are aligned to the Utah Core Standards for ELA, mathematics, and science. The item pools contain
both previously administered items (mathematics and science only) and newly developed items (all three subject
areas). These items underwent internal reviews conducted by content-area experts before they were field tested.
The internal review was conducted by content-area experts from CAl along with representatives from USBE.

Specifically, at these levels of internal review, CAl content experts reviewed not only the content of the items, but
also their alignment, as follows:

e Preliminary Review. Often this is a group review of two or three CAl Content Experts. Members of the
group review verified the alignment of each item, and if it did not align, re-aligned as needed.

e Content Review 1. An experienced content expert independently reviewed the content and alignment of
each item, similar to group review. However, the content reviewer was not a member of the group review.
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e Senior Content Review 2. A senior content expert reviewed the item one more time before sending to USBE
and committee.

During these three levels of internal review, CAl content experts relied upon item specifications (for mathematics
and ELA) and curriculum guides (for mathematics) to verify the alignment of all items.

A committee comprising content area experts such as teachers and curriculum staff from USBE also reviewed the
items in the banks to ensure alignment with the Utah Core Standards and the Webb DOK levels. The Item Review
Criteria were used to evaluate each item (refer to Appendix 4-E, Sample Item Review Criteria). The alighment process
involved USBE, CAIl, and committees composed of Utah content area experts. USBE content specialists reviewed
items either before or immediately after Content Committee Reviews in order to verify all proposed alignment
changes by committee.

All items were also reviewed for potential bias because of factors unrelated to content and processes specified in
the standards. The Bias Committee is chosen membership, and the Content Advisory Committee (CAC) is specifically
charged with ensuring that test content is aligned with academic content standards and is grade appropriate. Before
items can be placed in the operational item bank, committees must review them twice during the item development
process, once more prior to their inclusion in the operational field test, and again after field testing, when machine-
scored constructed-response items undergo rubric validation and any items flagged for statistical reasons are
subjected to data review.

4.2.4 DEVELOPMENT OF NEW ITEMS

In each operational administration, new embedded field-test items are developed to augment the operational item
pool. For the Utah teacher-developed items, CAl staff used the item specifications to train qualified item writers,
each of whom had prior item-writing experience. For example, item writers were trained at CAl item-writing
workshops between February and April 2015. A CAl content-area assessment specialist worked with the item writers
to explain the purpose of the assessment, review measurement practices in item writing, and interpret the meaning
of the Utah Core Standards as illustrated by the test/item specification documents. Sample item stems in the
test/item specification documents served as models for the writers to use in creating items that match the standards.
To ensure that the items covered the range of difficulty and taxonomic levels required by USBE, item writers used a
method based on Webb’s cognitive demands (Webb, N. L. [2002]. Depth-of-knowledge levels for four content areas)
to develop item types that incorporate a variety of cognitive processing levels from “Recall” to “Strategic Thinking.”
Eligible DOK levels are indicated in the test/item specification documents.

Item writing and passage selection are guided by the following principles for each of the item types. When writing
multiple-choice items, item writers are trained to develop items that

e have one correct response option;

e contain plausible distractors that represent feasible misunderstandings of the content;

e represent the range of cognitive complexities and include challenging items for students performing at all
levels;

e are appropriate for students in the assigned grade in terms of reading level, vocabulary, interest, and
experience;

e are embedded in a real-world context (where appropriate and where the Standards call for a real-world
context);

e do not provide answers or hints to other items in the set or test;

e areinthe form of questions or sentences that require completion;

e use clear language and are not worded in the negative unless doing so provides substantial advantages in
item construction;
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are free from absolute wording, such as “always” and “never,” and have qualifying words (e.g., least, most,
except) printed in small caps for emphasis; and
are free of ethnic, gender, political, and religious bias.

Similarly, reading passages should

represent literary (fiction), informative (nonfiction), and practical selections (e.g., nontraditional pieces
including tables, charts, glossaries, indices);

have a definite beginning, middle, and end and a sense of completeness;

be of high interest and appropriate readability for the grade level;

be of appropriate length for the grade level;

not involve death, violence, drug and alcohol abuse, criminal activities, or the occult;

be free of ethnic, gender, political, and religious bias;

not provide answers or hints to other items in the test; and

include real-world texts (consumer or workplace documents, public documents such as letters to the editor,
newspaper and magazine articles, thesaurus entries) to the extent possible.

The item writers also consider DOK while writing test items for ELA and mathematics. When determining these levels,
content experts make judgment calls, taking the following characteristics into account.

Reading/ELA

DOK 1: Recall

Recalling elements and details of story structure, such as characterization, setting, plot sequence
Answering “who, what, where, when, and why” questions
Identifying text elements and features in an informational text

DOK 2: Skill/concept

Going beyond basic understanding to develop an interpretation
Making inferences about content, characters, events, setting
Identifying patterns in texts; identifying causes and effects
Identifying and interpreting figurative language

DOK 3: Strategic thinking

Standing apart from the text and critically evaluating it
Synthesizing information from different sources
Explaining how the author’s purpose affects the reader
Recognizing the effect of point of view

Evaluating how persuasive texts affect readers

Mathematics

DOK 1: Recall

Recalling information, such as a fact, a definition, a term, or a simple procedure
Performing a simple algorithm
Applying a formula
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DOK 2: Skill/Concept

e Carrying out experimental procedures

e Making observations and collecting data

e C(Classifying, organizing, and comparing data

e Organizing and displaying data in tables, graphs, and charts

DOK 3: Strategic Thinking

e Drawing conclusions from observations

e Citing evidence and developing a logical argument for concepts
e Explaining phenomena in terms of concepts

e Using concepts to solve problems

All newly developed ICCR items (ELA, mathematics, and science) were originally developed by content specialists at
CAl. These items, as well as the Utah teacher-written items (ELA, mathematics, and science) were reviewed internally
by content, editorial, and senior content specialists. After the items were written, CAl content and assessment
specialists reviewed them internally. Each item went through an extensive five-step review process: preliminary
review (group review), content 1 review, edit review, senior content review, and batch review. Each step required
either a content expert or an assessment editor to review the item. Items were reviewed for alignment to the
curriculum standards and benchmarks, language and accessibility, fairness and sensitivity, best uses of item formats,
and basic item construction. The CAl content and assessment staff discussed revised items as needed. A different
person reviewed the item at each review level. Approved items were then sent to USBE for review. These reviews
are detailed more thoroughly in Appendix 4-F, Item Review Processes.

Following the completion of the CAl and USBE internal reviews, the items were reviewed by the Content Advisory
Committee (CAC). The CAC is made up of expert representatives, including USBE reading, mathematics, and science
curriculum staff and Utah educators, including special education (SPED) teachers and English language learner (ELL)
teachers. This item review consisted of a short training after which the reviewers reviewed each item independently
and discussed issues or potential problems and solutions. Furthermore, the Bias Committee identified any potential
bias or stereotypes in items; the content review determined whether the items are properly aligned to the content
standards and grade-level expectations, accurately measure intended content, and are grade-level appropriate. The
items were accepted with no changes, accepted with approved changes, or rejected from the item pool.

Prior to text-to-speech (TTS) tagging and inclusion in the embedded field-test slots, all potential items were reviewed
by the Parent Review Committee. The Parent Review Committee includes Utah community panelists who also
reviewed all test items for appropriateness of test content. This checkpoint in the process occurred after content
and fairness committees had convened, and the Parent Review Committee reviewed items to be field tested in their
nearly final form. Using the ITS content rater system, items were divided into batches, and every item was reviewed
by two or three parents as part of their daily batches. Using the ITS content rater system, parents noted which items
were acceptable and which ones were not, and they also entered comments to justify their recommendation. USBE
facilitated this meeting, with CAl supporting the logistics of the meeting, which lasted for three days. After Parent
Review, USBE specialists met with CAl content specialists to review Parent Review Committee comments and took
the following actions:

e Accepted the items “as is” (the majority of the items)
e Made minor wording edits to items
e Rejected items—meaning they would not be field tested in Utah

Finally, after the field test was completed, members of the Rubric Validation Committee reviewed the responses

provided to every machine-scored constructed-response (MSCR) item and either approved the scoring rubric or
suggest a revised score based on their interpretation of the item task and the rubric.
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4.2.5 DEVELOPING MACHINE-SCORED CONSTRUCTED-RESPONSE ITEMS

The RISE operational item pool includes a variety of selected-response items and MSCR items in each content area.
Five types of MSCR items were included: graphic response format, natural language format, equation response, hot
text, and table input. The graphic response format requires students to place objects or move objects around in the
answer space. A student can also plot points, draw lines, and draw shapes. The natural language format requires
students to type an English language answer. The equation response format requires students to enter a value or
equation. The table input format requires students to input numerical values into a table. The validity of computer-
assigned scores for constructed-response items was evaluated following the spring 2016 online administration of
the embedded field-test items.

Grid Items

The grid items require a student to place objects or move objects around in the answer space. The student can also
plot points and draw lines and shapes. Grid items allow assessing a high level of complexity that usually cannot be
achieved with multiple-choice items. Grid items are rendered online only. The four basic types of grid items are
presented below:

e Palette drag-and-drop: The student is given a choice of images, housed in the palette, and is able to drag
those images onto the answer space to show their answer. The palette images refresh an unlimited number
of times—a student may drag the same image onto the answer space multiple times if they choose. The
example below demonstrates one such science item.

A black hole is shown, which is the last
stage in a particular type of star's life
cycle

Life Cycle of & Star

Place the earher stages of this star's
life cycle in correct sequence in the
blank boxes

= Onby three of the star stages shown
match this star's life cycle

e  Preplaced drag-and-drop: This type of item allows the student to “preplace” palette images onto the answer
space. Then, the student can drag those images to different areas of the answer space to show their answer.
When images are preplaced, there is no palette; only the answer space is presented to the student. In the
example below, the “Facts” images are preplaced palette images.
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5[:7

Imagine that you are following the directions to make a birch bark canoe, but you realize that you
have made a mistake and have not followed the directions exactly. You are not sure what mistake you
have made.

In the left column, read each different mistake you could have made while making the canoe. In the
right column, decide what would happen to the canoe if you had made each mistake. Place the most
likely result of each mistake in the correct box on the right. You will not need to use all of the results.

Mistake Result of Mistake

Forget to soak the bark

" —_—

i warm water B -

FﬁlgOllDu”lmﬁ!m :-------‘---------:
i e

pattern given H 3

Forge! 1o use clothespins '
—_—
after you soak the bark.

Canoe will have a It will be difficult to mold bark
different shape into shape of canoe

Water will get in canoe Canoe will not hold its shape

e  Points and lines: An item might use the draw line feature to ask students to make connections between
objects on the grid (refer to the following example).

~e @ 5 Conmect Line

A Parallel

A. Draw two line segments that are
parallel to each other.

B. Draw two line segments that are
perpendicular to each other.

B. Perpendicular

e Lines and rays: The student can use tools to plot points and to draw line segments, rays, and lines. These
objects can be used in many different types of contexts—for example, connecting line segments to create
shapes with given characteristics or plotting points and drawing a line of best fit for those points.
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A. Acute Angle
A. Draw a ray from point A to create an
acute angle.
B. Draw a ray from point B to create an
obtuse angle.
A
B. Obtuse Angle
Be

Natural Language Items

The natural language items require students to type a written answer and are scored using a predetermined rubric.
They allow assessing a high level of complexity, which usually cannot be achieved with multiple-choice items. Natural
language items are rendered online only. An example of a natural language item is presented below.

oM@

The picture shows a manatee.

A State one observation that can be made about the manatee from this picture. Be sure to
identify it as an obsenvation.

B. State one inference that can be made about the manatee from this picture. Be sure to
identify it as an inference.

Type your answer in the space provided.
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Equation Response Items

The equation response items allow students to enter numerical answers (whole numbers, decimals, fractions,
integers, etc.), expressions (e.g., x + 3), and equations. A standardized keypad is available for each grade level, with
additional buttons available based on the grade (such as operators, variables, inequalities, trig functions). The scoring
engine allows for equivalent values, expressions, and equations to be scored correctly (if allowed by the construct;
for example, if a student is presented with an equation in the stem, and the item requires the student to rewrite the
equation in a different form, the scoring engine can be configured so as not to award credit for a mere replication
of the equation in the stem). Conversely, if multiple correct forms of an equation or expression ARE desired, then
the scoring engine can be configured to allow for them. An example of an equation response item for Secondary
Mathematics | is shown below.

The product of two numbers is 323 and the difference between them is 2.

What are the two numbers?

Enter each number on a separate line.

Hot Text Items

The hot text item allows students to select words, phrases, and/or complete sentences in a given text. For example,
students may select part of a passage that supports a main idea or give evidence for a scientific claim. Alternatively,

students may rearrange sentences to create an ordered sequence that summarizes a reading passage. An example
of a hot text item is shown below.

Read the passage about the mission to explore Mars.
Click on the sentence that indicates how the study of Mars might help people on Earth.

Mission to Explore Mars
The National Aeronautics and Space Administration (NASA) successfully launched an unmanned mission to explore the planet Mars on November 26th, 2011. The mission was
named the Mars Science Laboratory and the vehicle successfully landed on August 5th, 2012. The laboratory contains a robotic rover named Curiosity. Curiosity has many pieces
of technology and scientific instruments to send images back to Earth and to identify the chemistry of the planet.

The mission has four science goals. The first is to determine whether there has ever been life on Mars. Scientists can analyze the rocks and soil of Mars to look for water activity.
There is no liquid water on Mars currently because the conditions are not favorable, but there is evidence from the rocks that water was once present. The second goal is to
characterize the climate of Mars. Understanding how the climate changed over time will give scientists insight into how a planet that once had liquid water became the dusty
planet it is now. The third goal is to characterize the geology of Mars. To do this, Curiosity grinds rock samples and sends information about the minerals on Mars. The final
science goal of the mission is to prepare for human exploration.
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Editing Task Items

The editing task item (ELA) allows students to correct a grammar, spelling, punctuation, etc., usage error within the
context of a multi-paragraph essay or narrative. Each editing task set includes five possible errors, and students
correct the error by typing in the corrected version in-text. For example, refer to the sample editing task item from
the training test as shown below.

There are five highlights in the passage to show which word or phrase may be incorrect. For
each highlight, type in the correction.

Replace "if you have a comforter”
with:

Have you ever wondered how a relatively t
if you have a comforter filled with down can be 'e the light, soft
feathers that they find beneath the tougher ext i loose structure
allows them to trap air, and this insulation keeps the bird warm. In the same way, humans use
down as insulation in many everyday products that keep us warm.

People have been using down feathers in this way since centuries. Though feathers from
a variety of species of birds were used in the past; the most common source today is the
domestic goose. Most of the supply comes from China, while the rest mostly originates in
Europe and Canada.

Table Input Items

The table input item (mathematics) allows students to input numeric values in a preformatted table. For example,
students may show the relationship between dependent and independent variables or domain and range for a
function.

An equation is shown.
d = 65t

Complete the table to show the relationship between t and d.

W N |~ |~
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4.3

ITEM REVIEW

4.3.1

4.3.1.1

ITEM REVIEW PROCESSES

Item Review Processes for ELA and Mathematics

Once the feedback loop with teachers is complete and items are submitted to CAI for review, they then undergo
CAl's internal review process, which is among the most rigorous in the industry. Items pass through no fewer than
four levels of internal review at CAl, where they are carefully vetted by editors and test development content experts.

CAl's ITS ensures that each review phase is completed before an item advances to the next level. The entire review
process comprises the following steps:

These processes are outlined in greater detail in Appendix 4-F, Item Review Processes.

4.3.1.2

Preliminary Review

Content Review One

Edit Review

Senior Review

Batch Review

Client Review and Resolution
Committee Review (performed by both content and bias committees)
Client web approval
Annotations and Translations
Rubric Validation

Data Review

Item Review Processes for Science Clusters

The entire review process comprises the following steps:

These processes are outlined in greater detail in Appendix 4-F, Item Review Processes.

Internal Review

Preliminary Review

Scoring Entry and Review

Content Review One

Edit Review

Senior Review

Review by State Personnel and Stakeholder Committees
State Review

Content Advisory Committee Reviews

Language Accessibility, Bias, and Sensitivity Committee Reviews
Client web approval

Markup for Translation and Accessibility Features
Rubric Validation

Data Review
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4.3.2 SECURITY IN ITEM REVIEW PROCESSES

Item development is a multistep review process that involves various stakeholders. At each stage, keeping the items
secure is crucial. USBE content specialists are the only individuals who have access to CAl's ITS. This system requires
individualized passwords and utilizes strong encryption in order to keep the test items secure.

When committees meet in order to review items, other steps are taken to ensure test security. Each committee has
a facilitator, either from USBE or CAl, to ensure that security measures are in place and enforced. All committee
members are required to sign a nondisclosure agreement before being able to view test items.

For some review committees, test items are printed on paper. In these cases, the papers are not allowed to leave
the room. To ensure this, they are printed on green paper, which makes test items immediately distinguishable from
plain white paper. After the committee, the secure documents are secure destroyed. Other committees, such as the
Parent Review Committee, reviewed test items on computers. In this case, the laptop computers were provided by
USBE, reviewers were provided with passwords, and the test items were accessed via the CAl Secure Browser. At
the end of the meeting each day, the laptops were collected and kept secure overnight by USBE staff.

4.3.3 DEPARTMENT ITEM REVIEW AND APPROVAL

4.3.3.1 Department Item Review and Approval for ELA and Mathematics

Once the newly developed items were reviewed and approved internally, they were submitted to USBE content
specialists for review. CAl made USBE’s revisions to the items, which usually were finalized before the Content
Advisory Committee (CAC) reviewed them. (Sometimes, the USBE content specialists waited until after committee
reviews to incorporate all requested edits.) The CAC is made up of expert representatives, including USBE reading,
mathematics, and science curriculum staff and Utah educators, including English language learner (ELL) teachers.
This item review consisted of a short training after which the reviewers reviewed each item independently and
discussed issues or potential problems as well as solutions. The items were accepted with no changes, accepted with
approved changes, or rejected from the item pool.

4.3.3.2 Department Item Review and Approval for Science Clusters

After items have been developed for a state participating in the MOU, content experts from the state that owns the
item review any eligible items prior to committee review. At this stage in the review process, clients can request
edits, such as wording edits, scoring edits, alignment changes, or task demand updates. A CAl director for science
reviews all client-requested edits considering the science item specifications, other clients’ requests, and existing
items in the bank to determine whether the requested edits will be made. At this stage, clients have the option to
present these items to the committee (based on the edits made) or withhold them from committee review.

ICCR items are reviewed by at least one or two states. The states provide feedback on the ICCR items, and CAl science
leadership gathers suggestions and makes edits that improve the ICCR item. Not all suggestions are implemented,
as these items are owned by CAl. Further, most MOU states accept or reject ICCR and MOU items (as they appear at
the time), to be presented to their committees. Some clients skip this step and allow CAl to review all items with
their committees before reviewing them. These items can be either set for field testing in a future administration or
already at locked operational pool.

4.3.4 COMMITTEE REVIEW OF ITEM POOL
After a general introductory session, the CAC was divided into subgroups by content area and grade to learn how to

conduct an item review. After a training presentation, the subgroups began reviewing each item. The reviews started
as a group effort. However, once the committee members felt confident in their task, they began reviewing the
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items independently. After a predetermined set of items was reviewed independently, the group came back
together to discuss concerns and solutions, eventually agreeing on the outcome for each item.

The discussion centered on alignment of the item to the Utah Core Standards, alighment to the DOK level, grade-
level appropriateness, and readability of each item. The CAC used the Utah Core Standards and the Curriculum
Guides for Mathematics to review the content that each item measured. Participants used the Item Review Criteria
to review each item (Appendix 4-E, Sample Item Review Criteria).

During the CAC item review meeting, Bias Committee members also reviewed all the items using the Language
Accessibility, Bias, and Sensitivity (LABS) Guidelines (Appendix 4-C). CAl leaders outlined the purpose of this review,
discussed the guidelines, and worked through a few of the items with the group as a sample so that the committee
members knew what to look for as they completed the reviews on their own. During some meetings, the content
and bias reviews were conducted simultaneously, with members of both committees reviewing the same items as a
group. During other meetings, there were separate Content and Bias Committee reviews of the items. In either case,
all reviewer comments were reviewed by USBE Content Specialists and necessary edits were made to all relevant
items.

4.3.5 RUBRIC VALIDATION

Prior to the statistical analysis of the bank items, the rubrics for the MSCR items go through a validation process to
verify and make any necessary revisions to the machine-scored rubrics. The rubric validation process is analogous to
rangefinding for handscored items, checking the validity of scoring rubrics and the scoring technology. The samples
of student responses selected for rangefinding are designed to identify likely flaws in the scoring rubrics. To identify
student responses for rangefinding, responses are sampled randomly from among three groups of students,
including (1) students who performed worse than expected on the MSCR items based on their test performance
overall, (2) students who performed better than expected on the MSCR items, and (3) students who performed
about as expected. By using this stratified sampling approach and oversampling responses with unexpectedly high
or low scores, we increase the likelihood of identifying possible scoring errors or unanticipated correct student
responses.

The rubric validation began with a review of student responses from an internal committee of CAl content-area
experts. While under review, any samples found with clear errors in the rubrics were corrected accordingly, and
proposed changes were given to the machine-scored rubric. CAl implemented these changes and reviewed the
resulting changes in scores.

For all embedded field-test items, through spring 2018, two separate rubric validation processes or meetings were
held. Utah teacher-written items were reviewed in a face-to-face rubric valida