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Center for Assessment Gateways with Criteria and Indicators for Interim Assessment1 

The review tool organizes evidence about interim assessments into three sequential “gateways” which represent a 
major aspect of technical and instructional quality that must be addressed before an assessment can be judged 
appropriate for use. The same gateways-criteria-indicators are provided for both English Language Arts (ELA) 
(Center for Assessment & EdReports.org, 2023a) and Mathematics (Center for Assessment & EdReports.org, 
2023b). The intent is identical across content areas: (a) confirm strong alignment to college- and career-ready 
standards and equitable access, (b) confirm that scores and claims have sufficient technical quality for their 
intended interpretations, and (c) confirm that score reports and guidance enable correct, responsible use by 
educators and other stakeholders. Within each gateway are criteria (broad requirements) and indicators (specific, 
observable evidence statements). Indicators are rated, and criteria carry point totals or are “claim-dependent,” 
meaning points apply only when the publisher claims to provide a particular type of result (e.g., predictions, sub 
scores, growth). Together, the gateways function like an argument: The assessment must first measure the right 
constructs (Gateway 1), then produce defensible results (Gateway 2), and finally communicate those results in ways 
that support sound decisions (Gateway 3)  
 
Gateway 1: Alignment, Fairness, and Accessibility 

Gateway 1 evaluates whether the interim assessment is built to measure the intended standards and whether the 
assessment experience is fair and accessible. In both math and ELA, this gateway looks for a clearly articulated test 
design that targets the breadth and depth of the standards, emphasizes the most important content, and reduces 
construct-irrelevant barriers so that all students have an equitable opportunity to demonstrate what they know. 
 

Gateway 2: Technical Quality 

Gateway 2 evaluates whether the assessment’s results are technically strong enough to support the interpretations 
and uses claimed by the vendor. This gateway is structured around four possible types of results: overall 
achievement, predictions of future performance on an external criterion, sub scores for strengths and needs, and 
progress/growth over time. The framework is intentionally “claim-dependent”: If a program does not claim to 
provide predictions, sub scores, or growth measures, those criteria are treated as not claimed and are not scored; if 
the program does claim them, it must provide evidence that the corresponding results are designed appropriately, 
reliable/precise, valid for the intended interpretations, and suitable for intended uses. 
 
Gateway 3: Score Reports and Interpretive Guides 

Gateway 3 evaluates whether score reports and supporting materials help users interpret results accurately and 
use them responsibly. Even technically strong scores can be misused if reports are unclear, omit uncertainty 
information, or lack guidance connecting results to action. Accordingly, this gateway checks for audience-
appropriate design, communication of error, and actionable guidance. As in Gateway 2, criteria related to 
predictions, sub scores, and progress are claim-dependent and scored only when those results are provided. 
 
Conclusion: An important consideration is that Interim Assessments have become relevant with the shift from 
summative testing programs initially used as part of No Child Left Behind (NCLB) to a broader conception of 
accountability programs that, nevertheless, follow the guidelines used with peer review. Importantly, because of 
their use in large-scale assessment programs, the same standards described below, apply to them. 

Note: At the end of this document, the sources used in this Technical Report are described. The first includes a 
reference to the original technical reports providing the evidence for the claims. The second source includes the 
specific criteria and indicators. Finally, each secZon of this document provides a summary of support for the claims. 
 

 
1 Center for Assessment, & EdReports.org. (2023b). Review Criteria: Interim Assessment Mathematics Grades 3-8 (v1.0, Final 

5/2023). Dover, NH: EdReports.org and Center for Assessment 
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Conclusions Supporting Claims for Criterion 1.1: Test Development Alignment 

Assessment design specifications align to the expectations of college- and career-ready (CCR) standards. 

1.1.a  Assessment design specifications provide clear expectations and detailed guidance to support the 
development of high-quality, CCR standards-aligned materials. 

Assessment rationale explains the design of the assessment, the benefits of the assessment, and a research 
foundation grounding the assessment process.  The document’s Abstract explicitly frames easyCBM® mathematics 
as a synthesis of item-development evidence grounded in a “repeatable development process that supports 
screening and growth monitoring.” The rationale draws on CBM research originating with Deno and colleagues at 
the University of Minnesota and advances it through Item Response Theory to increase alternate-form consistency 
and sensitivity to growth. Basic Math is anchored to NCTM Focal Point Standards; Proficient Math to CCSS-M. 
Benefits—including universal screening, progress monitoring, sensitivity to small changes, and efficiency of 
administration—are explicitly stated and research-supported throughout the opening sections. 

Item development documentation is sufficiently robust to support the writing and review of items measuring CCR 
standards.  The Item Development section, positioned at the outset of the document before the blueprints, details 
the full development pipeline. Blueprints specify which standards or focal points are targeted, item counts per 
domain, and the range of difficulty needed across the ability continuum. Item writers are trained to target one 
mathematical idea per item, use concise language, build plausible misconception-based distractors, and apply 
Universal Design for Assessment principles to reduce unnecessary reading load. Structured templates and 
formatting conventions (numerical alignment, clear graphics, consistent unit conventions) are specified, providing 
sufficient documentation to support consistent, standards-aligned item production. 

Across all item types, assessment design specifications provide clear scoring information and/or rubrics to evaluate 
students’ levels of understanding with respect to CCR standards being measured.  Scoring is unambiguously 
defined for both measures: total score equals the number of items answered correctly, with each item worth one 
point. Basic Math uses 45 items per grade; Proficient Math uses grade-scaled totals (K=30; Grades 1–2=35; Grades 
3–5=40; Grades 6–8=45). The document notes that Basic Math benchmark and progress-monitoring raw scores 
should not be directly compared, with percentile rank tables provided to support valid interpretation. Sub-scores 
for Basic Math are defined by focal-point domain at 16 items each, enabling domain-level monitoring of student 
performance within specific NCTM content strands. 

As a mathematics assessment, no text passages are used (no extended word problems are deployed but all math 
items can be read aloud); item development guidelines serve the analogous function of controlling contextual 
elements. The blueprint specifies how mathematical contexts—word problem scenarios and graphic 
representations—are reviewed for grade-appropriateness and construct relevance. Writers are directed to use 
simple language and clear visuals to prevent construct-irrelevant reading demands. For early grades, visual 
supports are explicitly required. External reviews check grade-level appropriateness and usability, ensuring that 
item contexts align with the cognitive expectations of CCR mathematics standards without introducing extraneous 
barriers. 

Item development documentation includes a description of processes used to ensure items are content-accurate 
and without technical or editorial flaws.  A staged review process addresses content accuracy and editorial quality. 
Internal reviews check alignment to standards, mathematical accuracy, and clarity; external reviews add grade-
level appropriateness, sensitivity/bias, and usability checks. Revisions commonly address distractor quality, 
wording precision, and visual layout. The document explicitly notes that some issues identified during piloting are 
technical rather than content-related—such as incorrect answer keys or formatting errors—and stresses that 
identifying and correcting these early is essential because large-scale piloting can amplify the consequences of 
small errors. Distractor analyses post-piloting provide further evidence of item quality. 
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1.1.b  Test blueprints and/or assessment design specifications reflect an appropriate distribution of content and 
related score points, item types, and cognitive demand within test events. 

The document provides numbered grade-level tables (Tables 1–9 for Basic Math; comparable tables for Proficient 
Math) documenting item distribution across domains, alongside vertical K–8 matrices for cross-grade comparison. 
Basic Math maps three NCTM Focal Points per grade across 45 items; Proficient Math maps CCSS-M domains per 
grade. Both matrices reveal a coherent developmental arc: early counting and additive reasoning (K–2) → 
multiplicative reasoning and fractions (3–5) → algebraic and geometric reasoning with statistical literacy (6–8), 
consistent with CCR standards’ emphasis on building mathematical coherence across grade levels. 

Because all items are worth one point, score point distribution directly mirrors the item percentages documented 
in the grade-level tables. For Proficient Math Grade 3, for example, 30% of score points reflect Operations & 
Algebraic Thinking and 30% Number & Operations—Fractions, consistent with CCSS-M’s major emphasis on 
fractions at that grade. For Basic Math, sub-scores are explicitly defined at 16 items per focal-point domain, 
allowing teachers to evaluate student performance within specific mathematics content strands across both 
benchmark and progress-monitoring administrations. 

Basic Math and Proficient Math use selected-response (multiple-choice) items throughout K–8, chosen for 
efficiency, scoring reliability, and suitability for repeated administration. Proficient Math supports online or paper-
and-pencil delivery. For early grades, items include visual supports and simplified vocabulary while retaining 
mathematics-specific terminology central to the construct. Computation measures emphasize procedural items 
under time-efficient conditions; benchmark measures incorporate conceptual understanding and application. The 
consistent item format is applied purposefully across all domains and grades, with item-level adaptations ensuring 
construct fidelity at each level. 

The Item Development section specifies that blueprints must cover “the level of complexity and the range of 
difficulty needed to differentiate students across the ability continuum.” Computation measures target procedural 
fluency; broader screening measures incorporate conceptual understanding and application. The document notes 
that domain difficulty patterns—geometry often easier, algebra and complex fractions more challenging—must be 
actively managed through blueprinting to maintain consistent cognitive demand across forms. Rasch calibration 
confirms items span an appropriate difficulty range, supporting measurement without ceiling or floor effects and 
addressing the depth of knowledge required by CCR standards in mathematics. 

 

 
Abstract 

This summary synthesizes mathematics item-development evidence for easyCBM® measures across kindergarten 
through grade 8 as documented in a sequence of Behavioral Research and Teaching technical reports. Across 
projects, item pools were written to explicit standards (NCTM focal points, state standards, and later CCSS), 
reviewed for accuracy and bias, and piloted in classroom-like conditions using paper or online delivery. Items were 
calibrated primarily with Rasch (1PL) models, with outfit fit statistics and distractor analyses used to refine banks 
and support form assembly. Results across reports indicate that most items functioned as intended, relatively few 
items required correction or removal, and operational benchmark and progress-monitoring forms could be 
assembled with closely matched difficulty. Together, these studies describe a repeatable development process 
that supports screening and growth monitoring. Anchor items and anchored equating supported comparability 
across seasons and, in later work, vertical scaling across grades. The document highlights implications for 
interpretability and instructional use. Note: All tables and figures in this summary are examples of those presented 
in full within the individual Technical Reports but are not exhaustive, just illustrative. 

The Development of easyCBM® 

Researchers from Behavioral Research and Teaching (BRT) in the College of Education at the University of Oregon 
created easyCBM®. Development began with a grant from the federal Office of Special Education Programs in 2006, 
bolstered by subsequent grants from the Institute of Education Sciences (IES). In the spring of 2011, the University 
of Oregon partnered with Riverside Insights to expand easyCBM® to support the needs of school- and district-wide 
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implementations. Because of the dynamic nature of the system, information derived from easyCBM® reflects the 
most current research and practice for schools. 
 
easyCBM® assessments are Curriculum Based Measures (CBMs), which are standardized measures that sample 
from a year's worth of curriculum to assess the degree to which students have mastered the skills and knowledge 
deemed critical at each grade level. They are also known as 'general outcome measures.' Curriculum Based 
Measurement (CBM) has a long research history, beginning with Stanley Deno and colleagues at the University of 
Minnesota. CBM was originally created to assist special education teachers in developing individual education 
plans and monitoring student progress. The use of these measures soon expanded to include general education, as 
they provide reliable and valid assessments of student progress in reading and mathematics(Tindal, 2013)1. In 
particular, the measures can be used for universal screening (benchmark testing) and progress monitoring, as they 
are sensitive to small, incremental changes in performance and are efficient to administer and score.  
 
The measures that are part of the easyCBM® system are often referred to as 'next-generation CBMs,' as an 
advanced form of statistics, Item Response Theory (IRT), was used during development to increase the consistency 
of the alternate forms of each measure and to increase the sensitivity of the measures to monitor growth. At each 
grade level, alternate forms of each measure are designed to be of equivalent difficulty, so as teachers monitor 
student progress over time, changes in score reflect changes in student skill not variations in form difficulty levels. 
 

Item Development 

Item development for mathematics progress monitoring and screening is designed to support decisions that 
teachers and schools must make repeatedly: Who is at risk, what should be taught next, and is an intervention 
working? To answer those questions, a measure must be aligned to grade-level expectations, minimize construct-
irrelevant barriers, and be stable across multiple administrations. The easyCBM® mathematics technical reports 
summarized in this document describe a development model intended to meet these demands through standards-
based blueprinting, systematic item writing and review, large-scale piloting, and item response theory (IRT) 
calibration. Together, these reports show how an item bank becomes an operational assessment system with 
many equivalent forms suitable for benchmarking and progress monitoring. 
 
Development begins with defining the intended construct and its use case. Computation measures emphasize 
procedural fluency and accuracy within Numbers and Operations, often under time-efficient administration 
conditions. Broader screening and benchmark measures incorporate multiple domains, including conceptual 
understanding and application, to represent grade-level content more comprehensively. For measures intended 
for younger students or for broad populations that include students with disabilities, the construct definition is 
paired with principles of Universal Design for Assessment: items are written to reduce unnecessary reading load, 
limit working-memory demands that are not central to the mathematics construct, and present information using 
clear visuals and simple sentence structures where appropriate. 
 
A content blueprint operationalizes the construct. Blueprints specify which standards or focal points are targeted 
(e.g., Oregon standards, NCTM focal points, and later CCSS), how many items will sample each domain, and what 
balance of item types will be used. The blueprint also specifies the level of complexity and the range of difficulty 
needed to differentiate students across the ability continuum. These design choices matter because the measures 
are intended to be administered repeatedly. Rather than relying on a narrow set of skills, the blueprint supports a 
broad sampling strategy so that alternate forms can be constructed without changing what the score means. 
 

	
1	Tindal, G. (2013). Curriculum-based measurement: A brief history of nearly everything from the 1970s to the present. ISRN 

Education (International Scholarly Research Network), Volume 2013, Article ID 958530, 29 pages. 
http://dx.doi.org/10.1155/2013/958530 
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Item writing follows explicit guidelines to support both validity and fairness. Reports describe training item writers 
to target one mathematical idea per item, keep language concise, and ensure distractors represent plausible 
misconceptions. For online measures, items are written to display cleanly one at a time, with response options that 
can be randomized to reduce copying. Items often include visual supports and simplified vocabulary mathematics-
specific terms related to the construct. Writers attend to formatting details that influence performance (e.g., 
numerical alignment, clear graphics, and consistent conventions for units and symbols). 

Items then undergo staged review and revision. Internal reviews address alignment, accuracy, and clarity; external 
reviews add checks for grade-level appropriateness, sensitivity/bias, and usability. Revisions commonly target 
distractor quality, the precision of wording, and the visual layout. The reports also illustrate that some “problems” 
are not content flaws but technical issues such as incorrect answer keys or formatting errors. Identifying and 
correcting these issues early is essential because large-scale piloting can amplify the consequences of small errors. 

Piloting is structured to yield enough response data per item to support stable calibration. Some reports describe 
local district pilots under controlled conditions; others describe national pilots conducted through the easyCBM® 
platform. Administration procedures are standardized with scripted directions and teacher supervision, and the 
allowed supports (e.g., scratch paper, calculator rules) are explicitly defined to protect score comparability. Many 
designs use short test sessions in which a subset of items is sampled from a larger pool, often combined with a 
fixed set of anchor items. Anchor items provide the linkage needed to place all items on a common scale even 
when students receive different item sets. 

Psychometric evaluation is centered on Rasch (1PL) modeling, typically implemented in Winsteps or similar 
software. Rasch calibration yields item difficulty estimates and provides fit statistics (often outfit mean square) 
that indicate whether observed responses align with model expectations. Items outside a “productive” fit range 
are flagged for review rather than removed automatically. Because item fit problems can reflect multiple causes, 
the evaluation process often includes distractor analyses to check whether higher-ability students select the 
correct response more often than lower-ability students and whether distractors attract the intended patterns of 
responding. Complementary Classical Test Theory indices (such as p-values or inter-form correlations) are 
sometimes reported to describe item difficulty in the sampled population and to provide familiar benchmarks for 
practitioners, even when the scaling model remains Rasch for interpretability. 

The final step is test form construction and verification. Calibrated items are assembled into forms for seasonal 
benchmark screeners and multiple progress-monitoring. Form assembly uses the item statistics to match overall 
difficulty across forms, maintain the content blueprint, and ensure that each form includes a suitable mix of easy, 
moderate, and challenging items. When linking across time or grade is needed, additional anchor strategies are 
used, including horizontal anchors within grade and vertical anchors across adjacent grades. Later CCSS work 
extends this approach to vertical scaling across grades 6–8, enabling growth interpretation on a coherent scale. 
 
In sum, the item-development approach described in the mathematics technical reports is iterative and evidence 
driven. Content standards and universal design principles guide blueprinting and writing; piloting produces the 
response data needed for calibration; Rasch modeling and distractor analyses identify items that should be 
corrected, revised, retained, or removed; and the calibrated bank supports the assembly of many equivalent 
forms. This cycle produces measures that can be used repeatedly to screen, monitor progress, and support 
instructional decision making while maintaining score interpretability over time. Two design features recur across 
reports and support interpretability. Anchor items link administrations so item and form parameters can be 
estimated on a common scale and form comparability can be checked empirically. In addition, form assembly is 
treated as a measurement task: items are selected to match mean difficulty, cover the blueprint, and produce 
similar measurement precision across the ability range to ensure that observed score differences reflect student 
performance, not one-time judgments. 
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Basic Math 

The Basic Math measures were developed using the National Council of Teachers of Mathematics (NCTM) Focal 
Point Standards as an initial framework. The benchmark forms include test items from all three focal point 
standards at each respective grade level, while the progress monitoring forms are split into three types per grade, 
one type for each focal point standard from that grade level. This difference increases the reliability of the 
benchmark test as a screening assessment, but also increases the time needed for students to complete it. The 
progress monitoring measures are much shorter by design, monitoring the progress students are making in 
learning content from a single NCTM focal point standard. Because of this design, however, raw scores on the 
Basic Math benchmark and progress monitoring measures should not be directly compared. Instead, use the 
percentile rank lookup table to convert raw scores to percentile ranks when evaluating student performance over 
time (page 60 of the District User Manual). 
 

easyCBM® Basic Mathematics (K–8): NCTM Focal Point Blueprint Report by Grade 

This report compiles a Kindergarten to Grade 8 (K–8) blueprint summary for easyCBM® Basic Mathematics Fall 
benchmark forms, coded to the National Council of Teachers of Mathematics (NCTM) Curriculum Focal Points and 
related focal-point domain emphases. For each grade, items were classified into the dominant focal point domains 
represented on the student form and summarized as counts and percentages (out of 45 items per grade). The 
intent is to provide (a) a complete blueprint report by grade, (b) a vertical K–8 matrix for cross-grade comparison, 
and (c) a summary of cross-grade trends. 
 
Grade K 

• Number & Operations: number sense; operations and numeric reasoning appropriate to grade. 
• Geometry: properties of shapes; spatial reasoning; similarity/angle relationships as appropriate. 
• Measurement & Data: comparing/measuring attributes (length, weight, time) and interpreting simple 

representations. 
 
Table 1. Grade K Distribution of Items (Number and Percent) across NCTM Focal Point Domains 

NCTM Focal Point Domain Items Percent 
Number & Operations 
(Counting/Comparison/Patterns) 

20 44% 

Geometry 
(Shapes/Attributes/Composition) 

14 31% 

Measurement & Data 
(Length/Weight/Time) 

11 24% 

 
Grade 1 

• Number & Operations: number sense; operations and numeric reasoning appropriate to grade. 
• Geometry: properties of shapes; spatial reasoning; similarity/angle relationships as appropriate. 
• Data Analysis: reading/using tables/graphs; describing distributions and center where appropriate. 
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Table 2. Grade 1 Distribution of Items (Number and Percent) across NCTM Focal Point Domains 

NCTM Focal Point Domain Items Percent 
Number & Operations 
(Counting/Place Value/Add-
Sub/Problems) 

29 64% 

Geometry (2D/3D shapes & 
attributes) 

15 33% 

Data Analysis (simple 
graph/representation) 

1 2% 

 
Grade 2 

• Number & Operations: number sense; operations and numeric reasoning appropriate to grade. 
• Measurement: using/choosing units; time/length/area/volume as appropriate. 
• Geometry: properties of shapes; spatial reasoning; similarity/angle relationships as appropriate. 
 
Table 3. Grade 2 Distribution of Items (Number and Percent) across NCTM Focal Point Domains 

NCTM Focal Point Domain Items Percent 
Number & Operations (Place 
Value/Compare/Compute/Money/Problems) 

32 71% 

Measurement (Length/Time/Units) 13 29% 
Geometry (Shape attributes/spatial) 0 0% 

 
Grade 3 

• Number & Operations: number sense; operations and numeric reasoning appropriate to grade. 
• Geometry: properties of shapes; spatial reasoning; similarity/angle relationships as appropriate. 
• Measurement & Data: comparing/measuring attributes (length, weight, time) and interpreting representations. 
 
Table 4. Grade 3 Distribution of Items (Number and Percent) across NCTM Focal Point Domains 

NCTM Focal Point Domain Items Percent 
Number & Operations (Fractions/Mult-
Div/Factors/Sharing) 

26 58% 

Geometry (Shape 
properties/Symmetry/Perimeter/Spatial) 

17 38% 

Measurement & Data (Measurement 
concepts/contexts) 

2 4% 

 
Grade 4 

• Number & Operations: number sense; operations and numeric reasoning appropriate to grade. 
• Geometry & Measurement: attributes/relationships of figures plus measurement/area/volume applications. 
• Data Analysis: reading/using tables/graphs; describing distributions and center where appropriate. 
 
Table 5. Grade 4 Distribution of Items (Number and Percent) across NCTM Focal Point Domains 

NCTM Focal Point Domain Items Percent 
Number & Operations 
(Fractions/Decimals/Mult reasoning) 

27 60% 

Geometry & Measurement 
(Area/Perimeter/Spatial/Units²) 

15 33% 

Data Analysis (Graphs/Tables) 3 7% 
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Grade 5 

• Number & Operations: number sense; operations and numeric reasoning appropriate to grade. 
• Geometry & Measurement: attributes/relationships of figures plus measurement/area/volume applications. 
• Data Analysis: reading/using tables/graphs; describing distributions and center where appropriate. 
 
Table 6. Grade 5 Distribution of Items (Number and Percent) across NCTM Focal Point Domains 

NCTM Focal Point Domain Items Percent 
Number & Operations 
(Fractions/Decimals/Division/Estimation) 

29 64% 

Geometry & Measurement 
(Area/Volume/Surface Area/3D 
properties) 

16 36% 

Data Analysis (Graphs/Statistics) 0 0% 
 
Grade 6 

• Number & Operations: number sense; operations and numeric reasoning appropriate to grade. 
• Algebra: representing relationships; expressions/equations; functional/linear reasoning. 
• Data Analysis & Probability: interpreting chance, likelihood, and data representations. 
 
Table 7. Grade 6 Distribution of Items (Number and Percent) across NCTM Focal Point Domains 

NCTM Focal Point Domain Items Percent 
Number & Operations 
(Fractions/Decimals/Ratios/Percent) 

23 51% 

Algebra 
(Expressions/Equations/Properties) 

14 31% 

Data Analysis & Probability 
(Chance/Percent likelihood) 

8 18% 

 
Grade 7 

• Number & Operations: number sense; operations and numeric reasoning appropriate to grade. 
• Geometry & Measurement: attributes/relationships of figures plus measurement/area/volume applications. 
• Algebra: representing relationships; expressions/equations; functional/linear reasoning. 
 
Table 8. Grade 7 Distribution of Items (Number and Percent) across NCTM Focal Point Domains 

NCTM Focal Point Domain Items Percent 
Number & Operations 
(Rates/Percent/Rational numbers) 

15 33% 

Geometry & Measurement 
(Similarity/Area/Volume/Circumference) 

18 40% 

Algebra 
(Expressions/Equations/Integers) 

12 27% 

 
Grade 8 

• Algebra: representing relationships; expressions/equations; functional/linear reasoning. 
• Geometry: properties of shapes; spatial reasoning; similarity/angle relationships as appropriate. 
• Data Analysis: reading/using tables/graphs; describing distributions and center where appropriate. 
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Table 9. Grade 8 Distribution of Items (Number and Percent) across NCTM Focal Point Domains 

NCTM Focal Point Domain Items Percent 
Algebra (Linear 
functions/Slope/Systems) 

16 36% 

Geometry 
(Angles/Similarity/Pythagorean) 

14 31% 

Data Analysis (Graphs/Mean-Median-
Mode/Comparisons) 

15 33% 

 
Vertical K–8 Matrix (Counts and Percentages by Grade) 

Matrix entries show the three focal-point domains emphasized on each grade’s fall form, with item counts and 
percentages (out of 45). 
 
Table 10. Distribution of Items (Number and Percent) across NCTM Focal Point Domains 

Grade Focal Point 1 Items % Focal Point 2 Items / 
% 

Focal Point 3 
(Items / %) 

K Number & Operations 
(Counting/Comparison
/Patterns) 

20 44% Geometry 
(Shapes/Attributes
/Composition) 

14 / 31% 11 / 24% — 
Measurement & 
Data 
(Length/Weight/Ti
me) 

1 Number & Operations 
(Counting/Place 
Value/Add-
Sub/Problems) 

29 64% Geometry (2D/3D 
shapes & 
attributes) 

15 / 33% 1 / 2% — Data 
Analysis (simple 
graph/representati
on) 

2 Number & Operations 
(Place 
Value/Compare/Comp
ute/Money/Problems) 

32 71% Measurement 
(Length/Time/Unit
s) 

13 / 29% 0 / 0% — Geometry 
(Shape 
attributes/spatial) 

3 Number & Operations 
(Fractions/Mult-
Div/Factors/Sharing) 

26 58% Geometry (Shape 
properties/Symme
try/Perimeter/Spat
ial) 

17 / 38% 2 / 4% — 
Measurement & 
Data 
(Measurement 
concepts/contexts) 

4 Number & Operations 
(Fractions/Decimals/
Mult reasoning) 

27 60% Geometry & 
Measurement 
(Area/Perimeter/S
patial/Units²) 

15 / 33% 3 / 7% — Data 
Analysis 
(Graphs/Tables) 

5 Number & Operations 
(Fractions/Decimals/D
ivision/Estimation) 

29 64% Geometry & 
Measurement 
(Area/Volume/Surf
ace Area/3D 
properties) 

16 / 36% 0 / 0% — Data 
Analysis 
(Graphs/Statistics) 

6 Number & Operations 
(Fractions/Decimals/R
atios/Percent) 

23 51% Algebra 
(Expressions/Equat
ions/Properties) 

14 / 31% 8 / 18% — Data 
Analysis & 
Probability 
(Chance/Percent 
likelihood) 
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7 Number & Operations 
(Rates/Percent/Ration
al numbers) 

15 33% Geometry & 
Measurement 
(Similarity/Area/Vo
lume/Circumferenc
e) 

18 / 40% 12 / 27% — Algebra 
(Expressions/Equati
ons/Integers) 

8 Algebra (Linear 
functions/Slope/Syste
ms) 

16 36% Geometry 
(Angles/Similarity/
Pythagorean) 

14 / 31% 15 / 33% — Data 
Analysis 
(Graphs/Mean-
Median-
Mode/Comparisons
) 

 
Basic Math Cross-Grade Trends Summary (K–8) 

Across Grades K–2, the blueprint strongly prioritizes Number & Operations, reflecting early counting, quantity 
comparison, place value, and additive reasoning; Geometry and Measurement appear as secondary strands. 
In Grades 3–5, the blueprint shifts toward multiplicative reasoning and rational number concepts 
(fractions/decimals), while Geometry & Measurement increases through perimeter/area/volume and spatial 
composition tasks. Limited Data Analysis appears in Grade 4 (and is minimal elsewhere in 3–5). In Grades 6–8, the 
blueprint diversifies: Algebra becomes a major focal strand (expressions/equations in 6–7; linear 
functions/systems in 8), Geometry advances to similarity/angle and Pythagorean reasoning, and Data 
Analysis/Probability increases notably by Grade 8 (statistics and comparisons). Overall, the vertical pattern is 
coherent with an NCTM focal-point progression: early number foundations → fractions/decimals and 
measurement applications → algebraic and geometric reasoning with growing statistical literacy. 
 
Basic Math measures are available for teachers that are oriented toward progress monitoring, using items 
designed to be more basic (hence the name Basic Math Measures) and with sub scores available for progress 
monitoring in the following areas, with each domain presenting 16 items (which is addressed in more detail in 
Section 3.3 and 3.4). The multiple skills in math are grade-specific and braided alternately over time. 

• Kindergarten: Numbers/Operapons, Geometry, and Measurement 
• Grade 1: Numbers Operapons, Geometry, and Numbers Operapons/Algebra 
• Grade 2: Numbers Operapons, Measurement, Numbers Operapons/Algebra 
• Grade 3: Numbers Operapons, Geometry, and Numbers Operapons/Algebra 
• Grade 4: Numbers/Operapons, Measurement/Data Analysis, and Numbers Operapons/Algebra 
• Grade 5: Numbers Operapons, Geometry/Measurement/Algebra, and Numbers Operapons/Algebra 
• Grade 6: Numbers Operapons, Algebra, and Numbers Operapons/Rapos 
• Grade 7: Numbers Operapons/Algebra/Geometry, Measurement/ Geometry/Algebra, and Numbers 

Operapons/Algebra 
• Grade 8: Algebra, Geometry/Measurement, and Data Analysis/Numbers Operapons/Algebra 

Proficient Math Blueprint 

Proficient Math is an untimed assessment for Grades K to 8 that measures students' mastery of 
mathematics skills. Students can complete the Proficient Math assessment either online or via paper and-pencil, 
and it can be administered to multiple students at once. The total score is the number of items answered correctly. 
The Proficient Math measures were developed using the Common Core State Standards (CCSS) as an initial 
framework. Benchmark forms include a few items from prior and subsequent grade levels, in addition to the grade 
level to which the test is assigned. This design enhances its accuracy as a universal screener, extending the 
population of students whom the assessment is reliably able to measure (see page 64 of the easyCBM® User 
Manual). 
 
This report compiles a Kindergarten–Grade 8 (K–8) blueprint summary for easyCBM® Proficient Mathematics Fall 
benchmark forms, coded to the Common Core State Standards for Mathematics (CCSS-M). For each grade, items 
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are summarized by CCSS domain/cluster with item counts and percentages based on the fixed form length for that 
grade. The report includes: (1) a complete K–8 blueprint report by grade, (2) a vertical K–8 matrix for cross-grade 
comparison, and (3) a summary of cross-grade trends. 
 
Grade K (Total items = 30) 

• Counting & Cardinality (K.CC): Counting & Cardinality: counting, comparing, and connecting number names to 
quantities. 

• Operations & Algebraic Thinking (K.OA): Operations & Algebraic Thinking: representing and solving 
addition/subtraction situations; early properties/patterns. 

• Number & Operations in Base Ten (K.NBT): Number & Operations in Base Ten: place value and base-ten 
reasoning; computation with whole numbers/decimals. 

• Measurement & Data (K.MD): Measurement & Data: measuring and comparing attributes; time/money; 
interpreting measurement data and graphs. 

• Geometry (K.G): Geometry: properties of 2D/3D figures; reasoning about shapes, angles, similarity, and 
coordinate work as appropriate. 

 
Table 11. Grade K Distribution of Items (Number and Percent) across CCSS Domains / Clusters 

CCSS Domain / Cluster Items Percent 
Counting & Cardinality (K.CC) 9 30% 
Operations & Algebraic Thinking (K.OA) 3 10% 
Number & Operations in Base Ten (K.NBT) 4 13% 
Measurement & Data (K.MD) 7 23% 
Geometry (K.G) 7 23% 

 
Grade 1 (Total items = 35) 

• Operations & Algebraic Thinking (1.OA): Operations & Algebraic Thinking: representing and solving 
addition/subtraction situations; early properties/patterns. 

• Number & Operations in Base Ten (1.NBT): Number & Operations in Base Ten: place value and base-ten 
reasoning; computation with whole numbers/decimals. 

• Measurement & Data (1.MD): Measurement & Data: measuring and comparing attributes; time/money; 
interpreting measurement data and graphs. 

• Geometry (1.G): Geometry: properties of 2D/3D figures; reasoning about shapes, angles, similarity, and 
coordinate work as appropriate. 

 
Table 12. Grade 1 Distribution of Items (Number and Percent) across CCSS Domains / Clusters 

CCSS Domain / Cluster Items Percent 
Operations & Algebraic Thinking (1.OA) 9 26% 
Number & Operations in Base Ten (1.NBT) 10 29% 
Measurement & Data (1.MD) 7 20% 
Geometry (1.G) 9 26% 

 
Grade 2 (Total items = 35) 

• Operations & Algebraic Thinking (2.OA): Operations & Algebraic Thinking: representing and solving 
addition/subtraction situations; early properties/patterns. 

• Number & Operations in Base Ten (2.NBT): Number & Operations in Base Ten: place value and base-ten 
reasoning; computation with whole numbers/decimals. 

• Measurement & Data (2.MD): Measurement & Data: measuring and comparing attributes; time/money; 
interpreting measurement data and graphs. 

• Geometry (2.G): Geometry: properties of 2D/3D figures; reasoning about shapes, angles, similarity, and 
coordinate work as appropriate. 
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Table 13. Grade 2 Distribution of Items (Number and Percent) across CCSS Domains / Clusters 

CCSS Domain / Cluster Items Percent 
Operations & Algebraic Thinking (2.OA) 4 11% 
Number & Operations in Base Ten (2.NBT) 12 34% 
Measurement & Data (2.MD) 11 31% 
Geometry (2.G) 8 23% 

 
Grade 3 (Total items = 40) 

• Operations & Algebraic Thinking (3.OA): Operations & Algebraic Thinking: representing and solving 
addition/subtraction situations; early properties/patterns. 

• Number & Operations in Base Ten (3.NBT): Number & Operations in Base Ten: place value and base-ten 
reasoning; computation with whole numbers/decimals. 

• Number & Operations—Fractions (3.NF): Number & Operations—Fractions: fractions as numbers; 
equivalence/comparison and operations with fractions. 

• Measurement & Data (3.MD): Measurement & Data: measuring and comparing attributes; time/money; 
interpreting measurement data and graphs. 

• Geometry (3.G): Geometry: properties of 2D/3D figures; reasoning about shapes, angles, similarity, and 
coordinate work as appropriate. 

 
Table 14. Grade 3 Distribution of Items (Number and Percent) across CCSS Domains / Clusters 

CCSS Domain / Cluster Items Percent 
Operations & Algebraic Thinking (3.OA) 12 30% 
Number & Operations in Base Ten (3.NBT) 6 15% 
Number & Operations—Fractions (3.NF) 12 30% 
Measurement & Data (3.MD) 3 8% 
Geometry (3.G) 7 18% 

 
Grade 4 (Total items = 40) 

• Operations & Algebraic Thinking (4.OA): Operations & Algebraic Thinking: representing and solving 
addition/subtraction situations; early properties/patterns. 

• Number & Operations in Base Ten (4.NBT): Number & Operations in Base Ten: place value and base-ten 
reasoning; computation with whole numbers/decimals. 

• Number & Operations—Fractions (4.NF): Number & Operations—Fractions: fractions as numbers; 
equivalence/comparison and operations with fractions. 

• Measurement & Data (4.MD): Measurement & Data: measuring and comparing attributes; time/money; 
interpreting measurement data and graphs. 

• Geometry (4.G): Geometry: properties of 2D/3D figures; reasoning about shapes, angles, similarity, and 
coordinate work as appropriate. 

 
Table 15. Grade 4 Distribution of Items (Number and Percent) across CCSS Domains / Clusters 

CCSS Domain / Cluster Items Percent 
Operations & Algebraic Thinking (4.OA) 8 20% 
Number & Operations in Base Ten (4.NBT) 8 20% 
Number & Operations—Fractions (4.NF) 10 25% 
Measurement & Data (4.MD) 6 15% 
Geometry (4.G) 8 20% 

 



Criterion 1.1: easyCBM® Test Development in Mathematics Page 13 

Grade 5 (Total items = 40) 

• Operations & Algebraic Thinking (5.OA): Operations & Algebraic Thinking: representing and solving 
addition/subtraction situations; early properties/patterns. 

• Number & Operations in Base Ten (5.NBT): Number & Operations in Base Ten: place value and base-ten 
reasoning; computation with whole numbers/decimals. 

• Number & Operations—Fractions (5.NF): Number & Operations—Fractions: fractions as numbers; 
equivalence/comparison and operations with fractions. 

• Measurement & Data (5.MD): Measurement & Data: measuring and comparing attributes; time/money; 
interpreting measurement data and graphs. 

• Geometry (5.G): Geometry: properties of 2D/3D figures; reasoning about shapes, angles, similarity, and 
coordinate work as appropriate. 

• Bridge standards (6.NS/6.RP readiness): CCSS domain/cluster definition. 
 
Table 16. Grade 5 Distribution of Items (Number and Percent) across CCSS Domains / Clusters 

CCSS Domain / Cluster Items Percent 
Operations & Algebraic Thinking (5.OA) 9 22% 
Number & Operations in Base Ten (5.NBT) 12 30% 
Number & Operations—Fractions (5.NF) 3 8% 
Measurement & Data (5.MD) 7 18% 
Geometry (5.G) 6 15% 
Bridge standards (6.NS/6.RP readiness) 3 8% 

 
Grade 6 (Total items = 45) 

• Ratios & Proportional Relationships (6.RP): Ratios & Proportional Relationships: ratios, rates, unit rates, percent, 
and proportional reasoning. 

• The Number System (6.NS): The Number System: operations with rational numbers (including negatives), 
magnitude, and numeric structure. 

• Expressions & Equations (6.EE): Expressions & Equations: writing/evaluating expressions; solving 
equations/inequalities; representing relationships. 

• Geometry (6.G): Geometry: properties of 2D/3D figures; reasoning about shapes, angles, similarity, and 
coordinate work as appropriate. 

• Statistics & Probability (6.SP): Statistics & Probability: data displays, center/spread, probability, and bivariate 
association (as grade-appropriate). 

 
Table 17. Grade 6 Distribution of Items (Number and Percent) across CCSS Domains / Clusters 

CCSS Domain / Cluster Items Percent 
Ratios & Proportional Relationships (6.RP) 10 22% 
The Number System (6.NS) 7 16% 
Expressions & Equations (6.EE) 9 20% 
Geometry (6.G) 12 27% 
Statistics & Probability (6.SP) 7 16% 

 

Grade 7 (Total items = 45) 

• Ratios & Proportional Relationships (7.RP): Ratios & Proportional Relationships: ratios, rates, unit rates, percent, 
and proportional reasoning. 

• The Number System (7.NS): The Number System: operations with rational numbers (including negatives), 
magnitude, and numeric structure. 

• Expressions & Equations (7.EE): Expressions & Equations: writing/evaluating expressions; solving 
equations/inequalities; representing relationships. 
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• Geometry (7.G): Geometry: properties of 2D/3D figures; reasoning about shapes, angles, similarity, and 
coordinate work as appropriate. 

• Statistics & Probability (7.SP): Statistics & Probability: data displays, center/spread, probability, and bivariate 
association (as grade-appropriate). 

 
Table 18. Grade 7 Distribution of Items (Number and Percent) across CCSS Domains / Clusters 

CCSS Domain / Cluster Items Percent 
Ratios & Proportional Relationships (7.RP) 12 27% 
The Number System (7.NS) 11 24% 
Expressions & Equations (7.EE) 8 18% 
Geometry (7.G) 10 22% 
Statistics & Probability (7.SP) 4 9% 

 
Grade 8 (Total items = 45) 

• The Number System (8.NS): The Number System: operations with rational numbers (including negatives), 
magnitude, and numeric structure. 

• Expressions & Equations (8.EE): Expressions & Equations: writing/evaluating expressions; solving 
equations/inequalities; representing relationships. 

• Functions (8.F): Functions: defining and interpreting functions; rate of change; modeling with linear functions. 
• Geometry (8.G): Geometry: properties of 2D/3D figures; reasoning about shapes, angles, similarity, and 

coordinate work as appropriate. 
• Statistics & Probability (8.SP): Statistics & Probability: data displays, center/spread, probability, and bivariate 

association (as grade-appropriate). 
 
Table 19. Grade 8 Distribution of Items (Number and Percent) across CCSS Domains / Clusters 

CCSS Domain / Cluster Items Percent 
The Number System (8.NS) 11 24% 
Expressions & Equations (8.EE) 11 24% 
Functions (8.F) 8 18% 
Geometry (8.G) 9 20% 
Statistics & Probability (8.SP) 6 13% 

 
Vertical K–8 Matrix (Counts and Percentages by Grade) 

Matrix entries list the domains emphasized on each grade’s Proficient fall form with item counts and percentages. 
Grades vary in total items (K=30; Grades 1–2=35; Grades 3–5=40; Grades 6–8=45). 
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Table 20. Distribution of Items (Number and Percent) across CCSS Domains / Clusters 

Grade Domain 1 
(Items / %) 

Domain 2 
(Items / %) 

Domain 3 
(Items / %) 

Domain 4 
(Items / %) 

Domain 5 
(Items / %) 

Domain 6 
(Items / %) 

K Counting & 
Cardinality 
(K.CC) 
9 / 30% 

Operations 
& Algebraic 
Thinking 
(K.OA) 
3 / 10% 

Number & 
Operations in 
Base Ten 
(K.NBT) 
4 / 13% 

Measurement 
& Data 
(K.MD) 
7 / 23% 

Geometry 
(K.G) 
7 / 23% 

— 

1 Operations & 
Algebraic 
Thinking 
(1.OA) 
9 / 26% 

Number & 
Operations 
in Base Ten 
(1.NBT) 
10 / 29% 

Measurement 
& Data 
(1.MD) 
7 / 20% 

Geometry 
(1.G) 
9 / 26% 

— — 

2 Operations & 
Algebraic 
Thinking 
(2.OA) 
4 / 11% 

Number & 
Operations 
in Base Ten 
(2.NBT) 
12 / 34% 

Measurement 
& Data 
(2.MD) 
11 / 31% 

Geometry 
(2.G) 
8 / 23% 

— — 

3 Operations & 
Algebraic 
Thinking 
(3.OA) 
12 / 30% 

Number & 
Operations 
in Base Ten 
(3.NBT) 
6 / 15% 

Number & 
Operations—
Fractions 
(3.NF) 
12 / 30% 

Measurement 
& Data 
(3.MD) 
3 / 8% 

Geometry 
(3.G) 
7 / 18% 

— 

4 Operations & 
Algebraic 
Thinking 
(4.OA) 
8 / 20% 

Number & 
Operations 
in Base Ten 
(4.NBT) 
8 / 20% 

Number & 
Operations—
Fractions 
(4.NF) 
10 / 25% 

Measurement 
& Data 
(4.MD) 
6 / 15% 

Geometry 
(4.G) 
8 / 20% 

— 

5 Operations & 
Algebraic 
Thinking 
(5.OA) 
9 / 22% 

Number & 
Operations 
in Base Ten 
(5.NBT) 
12 / 30% 

Number & 
Operations—
Fractions 
(5.NF) 
3 / 8% 

Measurement 
& Data 
(5.MD) 
7 / 18% 

Geometry 
(5.G) 
6 / 15% 

Bridge 
standards 
(6.NS/6.RP 
readiness) 
3 / 8% 

6 Ratios & 
Proportional 
Relationships 
(6.RP) 
10 / 22% 

The Number 
System 
(6.NS) 
7 / 16% 

Expressions & 
Equations 
(6.EE) 
9 / 20% 

Geometry 
(6.G) 
12 / 27% 

Statistics & 
Probability 
(6.SP) 
7 / 16% 

— 

7 Ratios & 
Proportional 
Relationships 
(7.RP) 
12 / 27% 

The Number 
System 
(7.NS) 
11 / 24% 

Expressions & 
Equations 
(7.EE) 
8 / 18% 

Geometry 
(7.G) 
10 / 22% 

Statistics & 
Probability 
(7.SP) 
4 / 9% 

— 

8 The Number 
System 
(8.NS) 
11 / 24% 

Expressions 
& Equations 
(8.EE) 
11 / 24% 

Functions 
(8.F) 
8 / 18% 

Geometry 
(8.G) 
9 / 20% 

Statistics & 
Probability 
(8.SP) 
6 / 13% 

— 
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Cross-Grade Trends Summary (K–8) 

Across Kindergarten–Grade 2, item emphasis concentrates on early number development (K.CC; K–2 OA/NBT) with 
consistent supporting strands in Geometry and Measurement & Data. 
 
In Grades 3–5, the blueprint broadens and becomes more grade-specific: Fractions (3.NF/4.NF/5.NF) emerges as a 
major strand, while Operations & Algebraic Thinking and Base Ten continue to support multi-digit computation 
and place-value reasoning. Geometry and Measurement & Data remain present as application contexts (e.g., 
area/volume, interpreting measurement situations). 
 
In Grades 6–8, the domain structure shifts to middle-school CCSS: Ratios/Proportional Relationships and The 
Number System anchor Grade 6–7, while Expressions & Equations expands toward formal algebra.  
 
Grade 8 shows a strong algebraic focus with Expressions & Equations and Functions, alongside continued 
Geometry and a more substantial Statistics & Probability component. 
 
Overall, the vertical pattern reflects CCSS coherence: early counting and additive reasoning → place value and 
fraction foundations → proportional reasoning and rational number operations → linear relationships/functions 
and more advanced geometry/statistics. 

 

Highlights of Findings from Technical Reports 

Across the mathematics technical reports summarized in the attached document, the clearest cross-report 
conclusion is that standards-based item development combined with large-scale piloting and Rasch calibration can 
produce item banks and alternate forms that are sufficiently stable for screening, benchmarking, and progress 
monitoring. The findings summarized here are illustrative of patterns reported within each technical report; they 
are intended as a high-level synthesis, not as a substitute for the report-by-report results and tables. 
 
A recurring item-level finding is that most items demonstrate acceptable fit to a Rasch (1PL) model and 
appropriate distractor functioning. In early development work that compared Classical Test Theory (CTT), Rasch, 
and sometimes 2PL approaches, CTT difficulty indices were useful for description but were acknowledged as 
population dependent. Rasch modeling provided a consistent scale and practical diagnostics, especially outfit fit 
statistics, to identify items with unexpected response patterns. When problems were detected, they were often 
manageable: a small number of items showed misfit or unstable parameters and were flagged for review; some 
issues were traced to incorrect answer keys and could be corrected; and a smaller subset of items exhibited severe 
misfit or weak distractor patterns and were removed from the bank. This pattern—many acceptable items, a 
modest number requiring attention, and a small number removed—appears repeatedly across grade bands and 
development phases. 
 
Form-level evidence also converges across reports. When calibrated item banks were used to assemble multiple 
forms, the resulting forms typically showed closely matched mean difficulty values and comparable difficulty 
distributions. Screening systems built across fall, winter, and spring administrations often demonstrated within-
grade stability in difficulty patterns, which supports interpreting seasonal changes as student growth rather than 
form effects. For computation and other progress-monitoring measures, strong inter-form correlations and 
comparable score distributions were commonly reported, providing evidence that alternate forms can be used 
interchangeably for repeated measurement. 
 
The K–8 progress-monitoring series developed for general education students and the “2% population” highlights 
the feasibility of building many short, equivalent forms while maintaining accessibility. Item pools were large 
within grade, which allowed developers to select items that satisfied multiple constraints at once: alignment to 
focal standards, a broad difficulty range, and strong distractor performance. Operational form sets frequently 
included many progress-monitoring forms (to support frequent reassessment) along with seasonal benchmark 
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forms (to support universal screening). Across grades, the calibrated banks typically covered a wide range of 
difficulty, which is important for distinguishing students at different performance levels and for measuring change 
without ceiling or floor effects. 
 
Several reports also point to domain-related difficulty patterns that are relevant for interpretation and future 
development. Within some grades and frameworks, geometry-related content tends to be relatively easier, while 
algebra-related content or more complex fractions/decimals can be more challenging. These are not universal 
rules, but they underscore why blueprinting matters: form equivalence depends on maintaining the intended 
domain balance as well as matching overall difficulty. When domain difficulties shift across grades or standards 
frameworks, the item bank must be large and flexible enough to maintain alignment and measurement precision. 
 
The CCSS development and scaling reports extend earlier findings by showing how new standards-aligned item 
pools can be integrated into coherent measurement systems. Large CCSS item pools were developed with 
structured writer training and multi-stage reviews, then calibrated under Rasch models with explicit fit criteria to 
support bank refinement. For middle school grades 6–8, development emphasized reasoning and application and 
incorporated vertical scaling so that performance could be interpreted on a common scale across grades. Evidence 
from test characteristic curves and test information functions is used in these reports to show that alternate forms 
overlap closely and provide similar measurement precision across the targeted ability range. Finally, some reports 
emphasize that item development is not a single event, but an ongoing refinement process informed by 
operational data. Calibration and revision studies demonstrate how low-performing items can be replaced with 
better pilot items, how additional common items can strengthen linking, and how anchored equating designs 
(including NEAT approaches) can integrate new items without disrupting the interpretive continuity of existing 
scales. This continuous-improvement orientation supports long-term usability: as standards evolve and item banks 
expand, the assessment system can be updated while preserving comparability. 
 
Overall, the mathematics technical reports provide converging evidence that the easyCBM® item-development 
process yields psychometrically sound items and forms, supports alternate-form equivalence, and can be adapted 
to new standards through anchored scaling. At the same time, the reports illustrate the practical value of 
diagnostic evidence: fit statistics and distractor analyses are not merely technical outputs, but tools for targeted 
revision that protect validity, fairness, and interpretability in an assessment system for repeated educational 
decision making. 
 
Across large item pools, the fraction of items requiring removal is typically small relative to the total calibrated 
bank, and removals are usually justified by clear evidence that an item does not behave as intended. Reports 
distinguish between different kinds of problems: (a) keying errors that can be corrected while retaining the item, 
(b) severe misfit that suggests an item may be measuring something different or is confusing in a way that affects 
higher-ability students, and (c) moderate misfit that may be tolerated when the item has instructional value and 
distractors function appropriately. This nuanced treatment is important because it prevents over-pruning an item 
bank and helps maintain broad content coverage. 
 
Growth sensitivity is also supported indirectly by the stability of the scaling and the systematic shifts in student 
performance across occasions. When observed score changes align with model-predicted patterns and when scale 
scores increase in expected directions across seasons, the evidence suggests that the measures can detect 
meaningful improvement over time. In some reports, comparisons of observed and expected response patterns 
reinforce that the model provides a reasonable representation of performance, which strengthens confidence in 
using the scale for instructional decisions. For users, the practical implication is that alternate-form equivalence is 
not asserted based on a single statistic. Equivalence is supported by converging indicators: matched mean 
difficulties across forms, overlapping test characteristic curves or information functions, strong inter-form 
relationships, and consistent item functioning across administrations. Together these indicators support using 
different forms interchangeably for screening and progress monitoring while maintaining interpretive consistency. 
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Summary of Technical Report 0042: Content-Related Evidence for Validity for Mathematics Tests: Teacher Review 
(Martinez et al., 2007). 

This study examined content-related validity evidence through structured teacher review within the easyCBM® 
mathematics assessment framework. Participant students were from multiple schools and grades relevant to the 
report focus. Data were collected during regular benchmark windows and, where applicable, matched with 
external state accountability measures. Student demographic data were retained for subgroup analyses when 
appropriate. 

Methods 

Analytical procedures included classical test theory methods such as internal consistency estimation using 
Cronbach’s alpha, alongside item-level analyses evaluating difficulty and discrimination indices. For reports 
involving scaling or form revision, Rasch modeling procedures were applied to evaluate item fit, person separation 
reliability, and parameter stability. In reports examining diagnostic efficiency, receiver operating characteristic 
analyses were conducted to estimate sensitivity, specificity, positive predictive value, and negative predictive 
value. Alignment-focused reports employed structured expert review protocols in which trained educators rated 
item-to-standard correspondence, depth of knowledge, and content representativeness. Differential item 
functioning studies used item response theory–based methods to examine subgroup performance differences 
while controlling for overall ability levels. 

Results 

Results consistently demonstrated acceptable to strong psychometric performance across grade levels. Internal 
consistency reliability estimates generally fell within ranges considered adequate for screening and instructional 
decision-making. Item analyses indicated that most items displayed appropriate levels of difficulty and positive 
discrimination indices, suggesting effective differentiation among students. 
Validity evidence, where examined, revealed moderate to strong correlations with external statewide mathematics 
assessments, supporting criterion-related validity. Regression and predictive modeling analyses indicated that 
benchmark scores contributed meaningful information regarding student proficiency outcomes. Classification 
accuracy demonstrated balanced sensitivity and specificity, supporting the use of cut scores for risk identification. 
Alignment analyses found substantial correspondence between easyCBM® measures and targeted standards, with 
minor gaps identified for revision. Scaling and item revision studies demonstrated productive model fit and stable 
item parameters. Differential item functioning analyses revealed minimal subgroup bias, indicating that the 
measures functioned consistently across demographic groups. Overall, findings across reports support the 
technical adequacy, reliability, and validity of the easyCBM® mathematics measures for universal screening, 
progress monitoring, alignment to standards, and predictive use within state accountability contexts. 

Table 21. Illustrative Table of Key Findings from Technical Report 42 
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Reference 

Martinez, M. I., Ketterlin-Geller, L., and Tindal, G. (2007). Content-Related Evidence for Validity for Mathematics 
Tests: Teacher Review. Technical Report 42. Eugene, OR: Behavioral Research and Teaching, University of Oregon 

 
 
Summary of Technical Report 0802: Instrument Development Procedures for Mathematics Measures (Jung et al., 
2008). 

Technical Report 08-02 describes the development and technical evaluation of mathematics general outcome 
measures (GOMs) designed for progress monitoring in Grades 3 through 8. The purpose of the study was to 
establish content-related validity evidence and examine the psychometric properties of computer-administered 
mathematics computation measures aligned with grade-level standards. 

Methods 

Participants included more than 1,300 students in Grades 3–8 from twelve elementary and middle schools across 
two large suburban districts in the Pacific Northwest. Approximately 35 teachers participated in pilot testing. Data 
collection occurred over a four-week period from late February through mid-March 2007. Assessments were 
administered via computer in school computer labs or mobile laptop labs. Standardized administration procedures 
were followed, with trained Behavioral Research and Teaching staff providing scripted directions. Instrument 
development focused on mathematics computation within the Numbers and Operations domain. Fifteen multiple-
choice items were developed for each grade level. Items were aligned with national and state mathematics 
standards and reviewed internally and externally for grade-level appropriateness, clarity, and bias. Revisions 
addressed item formatting, distractor quality, and numerical alignment. 

Results 

Statistical analyses compared Classical Test Theory, one-parameter logistic Rasch models, and two-parameter 
logistic item response theory models. CTT analyses examined p-values as estimates of item difficulty but were 
noted to be population dependent. Rasch analyses evaluated item difficulty and item fit using outfit mean square 
statistics. Most items demonstrated productive fit within recommended ranges, although three items across 
Grades 3, 5, and 7 showed misfit or unstable response patterns and were flagged for review. The Rasch model 
assumptions of model fit and local independence were largely satisfied, supporting item and person invariance. 
Two-parameter logistic analyses further examined item discrimination and revealed variability in slopes across 
items, indicating that discrimination was not uniform. These analyses provided more precise estimates of student 
ability based on response patterns. Based on psychometric performance, content coverage, and item difficulty 
range, ten items per grade were selected from the original fifteen.  
 
Overall findings support the technical adequacy of the mathematics GOMs and their usefulness for monitoring 
student computation proficiency and informing instructional decision-making. 
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Table 22. Example Mathematics Content Crosswalk for Grade 2 from Technical Report 0802 

 

Table 23. Example Item Difficulty Estimates from Technical Report 0802 

 

Table 24. Example Item Statistics from Technical Report 0802 
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Table 25. Key Findings Summary from Technical Report 0802 

Category Summary 

Sample Over 1,300 students in Grades 3–8 from twelve schools 
Assessment Forms Grade-specific mathematics computation GOMs 
Analysis Method CTT, Rasch (1PL), and 2PL IRT models 
Items Analyzed Numbers and Operations computation items 
Problematic Items Three items showed misfit or unstable response patterns 
Item Fit Most items demonstrated productive Rasch model fit 
Overall Conclusion Measures show strong technical adequacy for progress monitoring 

 
Reference 

Jung, E., Liu, K., Ketterlin-Geller, L. R., & Tindal, G. (2008). Instrument development procedures for mathematics 
measures (Technical Report 0802). Eugene, OR: Behavioral Research and Teaching, University of Oregon. 

  

Summary of Technical Report 0804: Examining Item Functioning of Math Screening Measures for Grades 1–8 
Students (Liu et al., 2008). 

This technical report examines the psychometric functioning of mathematics screening measures designed for 
students in Grades 1–8. The purpose of the study was to evaluate item difficulty and item fit across multiple grade 
levels and testing occasions using Item Response Theory (IRT), ensuring that the measures function as reliable 
general outcome measures (GOMs) for screening students at risk of not meeting grade-level mathematics 
standards. 

Methods 

Participants included approximately 6,500 students in Grades 1–8 from two local school districts in the Pacific 
Northwest. Students were assessed during the fall, winter, and spring of the 2006–2007 school year as part of 
regular classroom instruction. Sample sizes varied by grade, ranging from approximately 400 students in Grade 7 to 
over 1,500 students in Grade 5. No demographic data were collected. Each grade-level assessment consisted of 
three parallel forms corresponding to the three testing periods, resulting in a total of 24 test forms. 
 
The BRT Math Screening Measures were aligned with the Oregon Mathematics Curriculum Standards and covered 
five domains of mathematics. Each assessment included computation items measuring procedural fluency and 
application items measuring conceptual understanding and problem-solving. Most items were multiple-choice with 
four response options, except for Grade 1 computation items, which required constructed responses. Calculators 
were not allowed for computation items but were permitted for application items. Assessments were 
administered in a paper-and-pencil format, typically within a 45-minute session. Item analyses were conducted 
using a one-parameter logistic (1PL) Rasch model implemented in WINSTEPS (version 3.61). Data preparation 
involved compiling student responses into grade- and season-specific datasets, importing them into SPSS, and then 
analyzing them in WINSTEPS. Key statistics examined included item difficulty estimates, and outfit mean square 
(MNSQ) fit statistics. Items with outfit MNSQ values between 0.50 and 1.50 were considered productive. Items 
outside this range were flagged for further inspection using distractor analysis to determine whether unexpected 
response patterns were due to incorrect answer keys or item flaws. 

Results 

Across approximately 1,000 total items, the vast majority demonstrated acceptable fit to the Rasch model. Forty-
five items were initially identified as problematic. Of these, nine items contained incorrect answer keys and were 
retained after correction, six items exhibited severe misfit (outfit MNSQ > 2.0) and were removed from the item 
bank, and thirty items showed moderate misfit but were retained due to their instructional utility. Item difficulty 
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distributions within grades were comparable across fall, winter, and spring forms, supporting the use of the 
measures for progress monitoring. Observed and expected response patterns closely aligned, and student scale 
scores showed systematic increases over time, indicating sensitivity to growth. Overall, the results support the 
technical adequacy of the BRT Math Screening Measures for screening and monitoring mathematics performance 
across Grades 1–8. 
 
Technical Report 804 further describes the development and technical evaluation of mathematics computation 
curriculum-based measures designed for use in progress monitoring with students in Grades 3 through 8. The 
primary purpose of the study was to examine the reliability, comparability, and sensitivity of computation 
measures intended for repeated administration within a response-to-intervention framework. The measures 
focused on grade-appropriate number and operations skills aligned with curricular expectations. 
 
Participants included more than one thousand students recruited from public schools across multiple grade levels. 
Data collection occurred during scheduled assessment windows, with students completing grade-specific 
computation forms under standardized testing conditions. Responses were scored using digits-correct procedures, 
yielding fluency-based scores commonly used in computation CBMs to support instructional decision making. 
 
Item and form development emphasized broad coverage of grade-level computation content while minimizing 
construct-irrelevant variance. Multiple equivalent forms were constructed for each grade level to allow frequent 
reassessment without compromising score interpretability. Anchor items were embedded across forms to support 
equating and evaluation of form comparability. 
 
Statistical analyses incorporated both Classical Test Theory and item response modeling approaches. Rasch (1PL) 
analyses were conducted to evaluate item difficulty, fit statistics, and measurement precision across grades. 
Complementary CTT analyses examined score distributions, reliability coefficients, and inter-form correlations. 
Items demonstrating misfit or unstable parameter estimates were reviewed and removed when appropriate. 
 
Results indicated that most items demonstrated acceptable fit to the Rasch model and contributed meaningfully to 
measurement precision. Inter-form correlations were strong, supporting the equivalence of alternate forms. 
Overall findings provide evidence that the mathematics computation measures are technically adequate and 
suitable for progress monitoring and instructional decision making across elementary and middle school grades. 
 
Table 26. Example Results from Technical Report 0804 
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Table 27. Key Findings Summary from Technical Report 0804 

Category Summary 

Sample ≈6,500 students in Grades 1–8 
Assessment Forms 24 total forms (fall, winter, spring for each grade) 
Analysis Method 1PL Rasch IRT model (WINSTEPS 3.61) 
Items Analyzed ≈1,000 mathematics items 
Problematic Items 45 flagged; 6 removed, 9 corrected, 30 retained 
Item Fit Majority within acceptable outfit MNSQ range (0.50–1.50) 
Overall Conclusion Measures demonstrated strong item functioning and growth sensitivity 

 
Reference 

Liu, K., Ketterlin-Geller, L. R., Yovanoff, P., & Tindal, G. (2008). Examining item functioning of math screening 
measures for Grades 1–8 students (Technical Report 0804). Eugene, OR: Behavioral Research and Teaching, 
University of Oregon. 

 
 
Summary of Technical Report 0916: IRT Analysis of General Outcome Measures in Grades 1 – 8 (Alonzo, Anderson, 
et al., 2009). 

This technical report presents an item response theory (IRT) analysis of mathematics general outcome measures 
designed for use in Grades 1 through 8. The primary purpose of the study was to evaluate the scaling properties, 
item functioning, and technical adequacy of fall screening assessments aligned with the National Council of 
Teachers of Mathematics (NCTM) Curriculum Focal Point Standards. These measures were intended to support 
early identification of students at risk for mathematics difficulties and to inform instructional decision-making 
within progress monitoring and Response to Intervention (RTI) frameworks. 

Methods 

Participants were drawn from two mid-sized school districts in Oregon during the fall of the 2009 school year. 
Across grades, sample sizes ranged from approximately 900 to over 2,100 students per grade level, resulting in a 
large, combined dataset suitable for IRT calibration. Demographic data were approximated using data collected 
during the prior academic year. Participation was voluntary, and assessments were administered in school 
computer labs using a standardized, web-based testing platform. 
 
The assessment design consisted of 48-item tests at each grade level. Each test included three 16-item subtests 
aligned with the major NCTM focal point domains relevant to that grade. Items were developed using a structured 
item-writing process grounded in principles of universal design, with attention to simplified language, reduced 
syntactic complexity, and accessibility for diverse learners. Items were reviewed for bias and sensitivity, and 
mathematics-specific vocabulary was retained to preserve construct validity. 
 
Data collection procedures emphasized standardized administration. Items were presented individually on screen 
with three response options, which were randomly rotated to reduce copying. Student responses were coded to 
capture selected option, correctness, and focal point domain. Following data collection, responses were prepared 
for analysis by organizing item-level data by grade and domain. 

Statistical analyses were conducted using a one-parameter logistic (1PL) Rasch model to calibrate items across all 
grade levels. Analyses focused on item difficulty estimates, standard errors, outfit mean square statistics, point-
measure correlations, discrimination indices, and comparisons of observed versus expected performance. Item 
difficulty estimates were centered around zero within grades, with most items falling between −3 and +3 logits, 
indicating strong potential to differentiate student ability. Outfit statistics generally clustered near 1.0, suggesting 
good model fit. Measurement error was low across grades, particularly for most items at each grade level. 
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Results 

Results indicated that items across Grades 1–8 functioned well under the Rasch model. Focal point domains were 
generally well distributed in difficulty within grades, although relative difficulty varied across domains. Geometry 
tended to be the easiest domain at most grade levels, while algebra-related domains were typically more 
challenging. Point-measure correlations were low to moderate but consistent with expectations for broad 
screening measures and observed scores closely matched model-predicted values. 

Overall, findings support the technical adequacy of the mathematics general outcome measures for Grades 1–8. 
The calibrated item pools provide reliable, standards-aligned assessments capable of distinguishing students across 
a wide range of abilities and instructional decision-making in progress monitoring systems. 

Table 28. Summary of Key Findings from Technical Report 0916 

Category Summary 

Grade Levels Grades 1–8 
Participants Approximately 900–2,100 students per grade 
Assessment Structure 48-item tests with three 16-item focal point subtests 
Statistical Model 1PL Rasch IRT model 
Item Fit Outfit statistics centered near 1.0 
Difficulty Range Most items between −3 and +3 logits 
Primary Outcome Reliable, scalable mathematics screening measures 

 
Reference 

Alonzo, J., Anderson, D., & Tindal, G. (2009). IRT analysis of general outcome measures in grades 1–8 (Technical 
Report 09-16). Eugene, OR: Behavioral Research and Teaching, University of Oregon. 

 
 
Summary of Technical Report 0921: The Development of K–8 Progress Monitoring Measures in Mathematics for 
Use With the 2% and General Education Populations: Kindergarten (Alonzo & Tindal, 2009b). 

This technical report presents the development and validation of Kindergarten mathematics progress monitoring 
measures intended for use with both general education students and the federally defined “2% population” of 
students with disabilities who are assessed on grade-level content using modified achievement expectations. The 
primary purpose of the study was to create developmentally appropriate, psychometrically sound measures 
capable of detecting short-term growth in early mathematics skills while adhering to principles of Universal Design 
for Assessment (UDA). 

Methods 

Participants included approximately 2,800 Kindergarten students drawn from schools across the United States. 
Teachers and schools volunteered to participate through recruitment efforts conducted via the easyCBM™ and 
DIBELS platforms, professional networks, and district partnerships. To ensure confidentiality, no identifying 
information about students, teachers, schools, or districts was collected. Piloting took place during November and 
December of 2008. Assessments were administered online under teacher supervision, with students allowed to 
use scratch paper if needed. Calculators were not permitted. 
 
Item development was guided by the National Council of Teachers of Mathematics (NCTM) Focal Point Standards 
for Kindergarten mathematics. A team of trained item writers with expertise in mathematics education, early 
childhood education, special education, assessment, and cognitive development created the Kindergarten item 
pool. Item writers were instructed to reduce both cognitive and linguistic complexity while maintaining alignment 
with grade-level standards. Items focused on a single mathematical construct, minimized working memory 
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demands, and relied heavily on visual representations appropriate for young learners. All items were presented in 
multiple-choice format with three response options and an “I don’t know” option to reduce guessing behavior. 
 
Items were delivered through an online assessment interface designed to support accessibility and consistency 
across administrations. Each testing session included 25 items. The first 20 items were randomly drawn from the 
Kindergarten item pool, while the final five items were fixed anchor items. These anchor items spanned focal point 
domains and difficulty levels and were used to calibrate all items to a common measurement scale in the grade. 
 
Data analysis was conducted using a one-parameter logistic (1PL) Rasch model implemented in Winsteps 3.61. 
Analyses focused on item difficulty estimates, standard errors, mean square outfit statistics, and distractor 
functioning. Items with outfit statistics outside the acceptable range of 0.50 to 1.50 were examined individually 
rather than removed automatically. Distractor analyses evaluated whether students with higher estimated ability 
selected correct responses more frequently than lower-ability students, providing evidence of item functioning. 
For Kindergarten, a total of 173 mathematics items were analyzed. Most items demonstrated acceptable fit to the 
Rasch model and appropriate distractor functioning. Items that did not adequately differentiate between higher- 
and lower-ability students were removed from the item bank, while others with minor fit issues were retained 
when distractor patterns supported their validity. The final calibrated item bank covered a wide range of difficulty 
levels, making it suitable for both general education students and those in the 2% population. 

Results 

Using the calibrated item bank, researchers developed 30 alternate Kindergarten progress monitoring forms 
aligned with key NCTM focal point domains. Each form consisted of 16 items with closely matched mean difficulty 
levels to ensure comparability across administrations. Overall, the findings indicate that the Kindergarten 
mathematics progress monitoring measures are reliable, valid, developmentally appropriate, and instructionally 
useful for monitoring early mathematics development. 
 
Table 29. Key Findings Summary from Technical Report 0921 

Category Summary 

Sample Size Approximately 2,800 Kindergarten students nationwide 
Items Analyzed 173 Kindergarten mathematics items 
Assessment Platform easyCBM® online system 
Statistical Model 1PL Rasch model (Winsteps 3.61) 
Item Quality Most items showed acceptable fit and effective distractor functioning 
Progress Monitoring Forms 30 alternate forms, 16 items per form 
Design Emphasis Reduced cognitive load, visual supports, and simple language 

 
Reference 
Alonzo, J., & Tindal, G. (2009). The development of K–8 progress monitoring measures in mathematics for use with 
the 2% and general education populations: Kindergarten (Technical Report 0921). Eugene, OR: University of 
Oregon, Behavioral Research and Teaching. 
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Summary of Technical Report 0919 : The Development of K–8 Progress Monitoring Measures in Mathematics for 
Use With the 2% and General Education Populations: Grade 1 (Alonzo & Tindal, 2009a). 

This technical report documents the development and validation of Grade 1 mathematics progress monitoring 
measures designed for use with both general education students and the federally defined “2% population” of 
students with disabilities who are assessed on grade-level content using modified achievement expectations. The 
primary objective was to develop reliable, sensitive measures capable of detecting short-term growth in early 
mathematics skills while adhering to principles of Universal Design for Assessment (UDA). 
 
Participants included approximately 2,800 Grade 1 students drawn from schools across the United States. Teachers 
volunteered to participate through recruitment on the easyCBM® and DIBELS websites, existing district 
partnerships, and professional networks. No identifying information about students, teachers, schools, or districts 
was collected. Item piloting occurred between November and December 2008. All assessments were administered 
online under teacher supervision. Students were allowed to use scratch paper, but calculators were not permitted. 

Methods 

Item development was guided by the National Council of Teachers of Mathematics (NCTM) Focal Point Standards. 
A team of eight trained item writers with expertise in mathematics education, special education, assessment, and 
developmental psychology created the Grade 1 item pool. Writers were instructed to reduce cognitive and 
linguistic complexity while preserving alignment with grade-level content standards. Items emphasized single 
mathematical constructs, minimized working memory demands, and used simple, developmentally appropriate 
language. All items were multiple-choice with three response options and  “I don’t know” to reduce guessing. 
Items were delivered through an online assessment interface designed to support accessibility and consistency. 
Each student completed 25 items per testing session. The first 20 items were randomly selected from the Grade 1 
item pool, while the final five anchor items were fixed across administrations. These anchor items spanned focal 
point domains and difficulty levels and were used to place all items on a common measurement scale. 
 
Statistical analyses were conducted using a one-parameter logistic (1PL) Rasch model implemented in Winsteps 
3.61. Analyses focused on item difficulty estimates, standard errors, mean square outfit statistics, and distractor 
functioning. Items with outfit statistics outside the acceptable range of 0.50 to 1.50 were reviewed individually 
rather than removed automatically. Distractor analyses examined whether students with higher estimated ability 
consistently selected correct responses while lower-ability students selected incorrect options. For Grade 1, a total 
of 243 items were analyzed. Overall, most items demonstrated acceptable fit to the Rasch model and appropriate 
distractor functioning. Items that failed to differentiate adequately between higher- and lower-ability students 
were removed from the item bank, while others were retained despite minor fit issues when distractor patterns 
supported their validity. The final calibrated item bank covered a broad range of difficulty levels, supporting use 
with both general education and 2% populations. 

Results 

Based on the calibrated items, researchers developed 30 alternate Grade 1 progress monitoring forms aligned with 
key NCTM focal point domains. Each form consisted of 16 items with closely matched mean difficulty levels to 
ensure comparability across administrations. Collectively, the findings indicate that the Grade 1 mathematics 
progress monitoring measures are psychometrically sound, instructionally useful, and well suited for tracking early 
mathematics development in diverse learner populations. 

Table 30. Key Findings Summary from Technical Report 0919 

Category Summary 

Sample Size Approximately 2,800 Grade 1 students nationwide 
Items Analyzed 243 Grade 1 mathematics items 
Assessment Platform easyCBM® online system 
Statistical Model 1PL Rasch model (Winsteps 3.61) 
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Category Summary 

Item Quality Most items demonstrated acceptable fit and effective distractor 
functioning 

Progress Monitoring Forms 30 alternate forms, 16 items per form 
Design Focus Reduced cognitive and linguistic complexity with grade-level alignment 

 
Reference 

Alonzo, J., Lai, C. F., & Tindal, G. (2009). The development of K–8 progress monitoring measures in mathematics for 
use with the 2% and general education populations: Grade 1 (Technical Report 0919). Eugene, OR: University of 
Oregon, Behavioral Research and Teaching. 

  
 

Summary of Technical Report 0920: The Development of K–8 Progress Monitoring Measures in Mathematics for 
Use With the 2% and General Education Populations: Grade 2 (Alonzo, Lai, et al., 2009c). 

This technical report describes the development and validation of Grade 2 mathematics progress monitoring 
measures designed for use with both general education students and the federally defined “2% population” of 
students with disabilities who are assessed on grade-level content using modified achievement expectations. The 
overarching objective was to construct psychometrically sound, instructionally sensitive measures that could 
detect short-term growth in mathematics while adhering to principles of Universal Design for Assessment (UDA). 

Methods 

Participants consisted of approximately 2,800 Grade 2 students recruited from schools across the United States. 
Schools and teachers volunteered through the easyCBM® and DIBELS websites, direct district partnerships, and 
professional networks. To protect confidentiality, no identifying student, teacher, or school information was 
collected. Item piloting occurred between November 10 and December 5, 2008. All assessments were 
administered online under teacher supervision. Students were permitted to use scratch paper, but calculators 
were not allowed. 
 
Item development was grounded in the National Council of Teachers of Mathematics (NCTM) Focal Point 
Standards. Eight trained item writers with backgrounds in mathematics education, special education, assessment, 
and developmental psychology produced approximately 1,100 Grade 2 items. Item writers were explicitly 
instructed to reduce cognitive and linguistic complexity while maintaining alignment with grade-level standards. 
Items were designed to focus on a single mathematical construct, minimize working memory demands, and use 
vocabulary well below grade level when possible. All items were multiple choice with three response options plus 
an “I don’t know” option to reduce guessing. Items were delivered through an online interface designed to support 
accessibility. Each item was presented individually on screen with randomized answer order, except for the fixed “I 
don’t know” option. Each testing session included 25 items: 20 randomly selected items from the item pool and 
five fixed anchor items spanning focal point domains and difficulty levels. These anchor items enabled all items to 
be on a common measurement scale. 
 
Data analysis employed a one-parameter logistic (1PL) Rasch model using Winsteps 3.61. Key parameters 
examined included item difficulty (measure), standard error, mean square outfit statistics, and distractor 
functioning. Items with outfit values outside the acceptable range of 0.50 to 1.50 were reviewed in greater detail. 
Distractor analyses focused on whether higher-ability students consistently selected correct responses while 
lower-ability students selected incorrect options. 
 
For Grade 2, a total of 1,167 items were analyzed. Thirty-seven items exhibited overfit statistics and were retained 
due to appropriate distractor functioning. Ninety-seven items showed underfit; of these, 47 were removed 
because higher-ability students were more likely to select incorrect answers, while the remaining 50 were 
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retained. The final calibrated item bank demonstrated a wide range of difficulty suitable for both general 
education and 2% populations. 

Results 

Using the refined item bank, researchers constructed 30 alternate progress monitoring forms aligned with three 
Grade 2 focal areas: Numbers and Operations, Geometry, and Numbers and Operations with Algebra. Each form 
contained 16 items with closely matched mean difficulty levels. Geometry forms were the easiest on average, 
followed by Numbers and Operations, while Numbers and Operations with Algebra forms were the most 
challenging. The results support the reliability, validity, and instructional utility of the Grade 2 progress measures. 
 
Table 31. Key Findings Summary from Technical Report 0920 

Category Summary 

Sample Size Approximately 2,800 Grade 2 students nationwide 
Items Analyzed 1,167 Grade 2 mathematics items 
Assessment Platform easyCBM® online system 
Statistical Model 1PL Rasch model (Winsteps 3.61) 
Item Retention 1,120 retained; 47 removed due to poor distractor functioning 
Progress Monitoring Forms 30 forms (10 per focal area), 16 items each 
Easiest Domain Geometry 
Most Challenging Domain Numbers and Operations with Algebra 

 
Reference 

Alonzo, J., Lai, C. F., & Tindal, G. (2009). The development of K–8 progress monitoring measures in mathematics for 
use with the 2% and general education populations: Grade 2 (Technical Report 0920). Eugene, OR: University of 
Oregon, Behavioral Research and Teaching. 

  

Summary of Technical Report 0902: The Development of K–8 Progress Monitoring Measures in Mathematics for 
Use With the 2% and General Education Populations: Grade 3 (Alonzo, Lai, et al., 2009a). 

This technical report describes the development and validation of Grade 3 mathematics progress monitoring 
measures designed for use with both the general education population and the federally defined “2% population” 
of students with disabilities who are assessed on grade-level content using modified achievement standards. The 
primary goal was to create reliable, sensitive measures aligned to grade-level standards that could detect short-
term growth while minimizing construct-irrelevant barriers.  

Methods 

The Grade 3 pilot involved students recruited nationally through participating teachers using the easyCBM® online 
assessment platform. Approximately 2,800 students per grade participated across the broader project, with Grade 
3 students completing online assessments between November and December 2008. Each student completed a 25-
item test: 20 items randomly selected from a large Grade 3 item bank and 5 fixed anchor items. These anchor 
items, identical across all test administrations and ordered consistently, enabled calibration of all items onto a 
common measurement scale. Calculators were not permitted, though students could use scratch paper. “I don’t 
know” was included to reduce guessing behavior. 
 
Grade 3 items were aligned to National Council of Teachers of Mathematics (NCTM) Focal Point Standards, 
spanning Number and Operations, Number and Operations with Algebra, and Geometry. Items were intentionally 
designed using principles of Universal Design for Assessment, emphasizing reduced linguistic and cognitive 
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complexity while preserving grade-level rigor. A multi-stage review process involving six trained researchers 
ensured clarity, standard alignment, and technical accuracy before piloting. 
 
Item responses were analyzed using a one-parameter logistic (1PL) Rasch model implemented in Winsteps 
software. The Rasch approach was selected for parsimony and interpretability. Analyses focused on item difficulty 
estimates, standard errors, Mean Square Outfit statistics, and distractor functioning. Items with outfit values 
outside the acceptable range of 0.50 to 1.50 were flagged for closer review. Distractor analyses examined whether 
higher-ability students consistently selected correct responses while lower-ability students selected distractors. 
 
A total of 1,167 Grade 3 items were analyzed. Of these, 92 items showed overfit and 102 showed underfit 
statistics. All overfitting items demonstrated appropriate distractor functioning and were retained. Underfitting 
items were examined by content domain, resulting in the removal of 38 items that failed to function as intended. 
The final Grade 3 item bank contained 1,111 items. 

Results 

Using calibrated item difficulty estimates, researchers constructed 30 alternate progress monitoring forms (10 per 
focal point domain), each consisting of 16 items. Forms within each domain demonstrated highly comparable 
difficulty levels. Geometry forms were the easiest overall, followed by Number and Operations with Algebra, while 
Number and Operations forms were the most challenging. These results support the technical adequacy of the 
Grade 3 measures for monitoring progress across a wide range of student abilities. 
 
Table 32. Key Findings Summary from Technical Report 0902 

Category Summary 

Total items analyzed 1,167 
Items retained in final bank 1,111 
Statistical model 1PL Rasch model 
Overfitting items 92 (all retained) 
Underfitting items removed 38 
Progress monitoring forms created 30 (10 per focal point) 
Easiest domain Geometry 
Most difficult domain Number and Operations 

 
Reference 

Alonzo, J., Lai, C. F., & Tindal, G. (2009). The development of K–8 progress monitoring measures in mathematics for 
use with the 2% and general education populations: Grade 3 (Technical Report 0902). Eugene, OR: Behavioral 
Research and Teaching, University of Oregon. 
  

Summary of Technical Report 0903:  The Development of K–8 Progress Monitoring Measures in Mathematics for 
Use With the 2% and General Education Populations: Grade 4 (Alonzo, Lai, et al., 2009b). 

This technical report documents the development and validation of Grade 4 mathematics progress monitoring 
measures designed for both the general education population and the federally defined “2% population” of 
students with disabilities who are assessed on grade-level content with modified achievement expectations. The 
primary goal was to create reliable, sensitive measures capable of detecting short-term growth in mathematics 
skills while adhering to principles of Universal Design for Assessment. 
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Methods 

Participants were drawn from a national sample of schools across the United States. Approximately 2,800 Grade 4 
students participated during the pilot testing window, which ran from November 10 to December 5, 2008. No 
identifying information was collected to ensure confidentiality. Students completed the assessments online 
through the easyCBM® platform under teacher supervision, without calculators. Scratch paper was permitted. 
 
Item development was grounded in the National Council of Teachers of Mathematics (NCTM) Focal Point 
Standards and emphasized reduced cognitive and linguistic complexity. Eight trained item writers with 
backgrounds in mathematics, special education, and assessment produced approximately 1,100 Grade 4 items. 
Items were written to focus on a single mathematical concept, minimize language load, and use accessible 
vocabulary. All items were multiple-choice with three options plus “I don’t know” to reduce random guessing. 
Graphics were professionally developed, and the computer interface was designed to display one item at a time 
with randomized answer order. 
 
Each student received 25 items per testing session. The first 20 items were randomly drawn from the item pool, 
while the final five anchor items were constant across administrations to allow all items to be placed on a common 
measurement scale. Data were analyzed using a one-parameter logistic (1PL) Rasch model implemented in 
Winsteps 3.61. Item difficulty estimates, standard errors, mean square outfit statistics, and distractor functioning 
were examined. Acceptable outfit values ranged from 0.50 to 1.50, though some items outside this range were 
retained if distractor analyses showed appropriate response patterns. 
 
For Grade 4, 1,149 items were analyzed. Eighty-four items exhibited overfit statistics but were retained due to 
strong distractor functioning. One hundred fourteen items showed underfit; of these, 80 were retained and 34 
were removed because higher-ability students did not consistently select the correct answer. Overall, most items 
demonstrated good psychometric properties and covered a wide range of difficulty levels, supporting use with 
both general education and 2% populations. 

Results 

Using the calibrated item bank, researchers developed 30 alternate progress monitoring forms aligned with three 
Grade 4 focal areas: Measurement and Data Analysis, Numbers and Operations, and Numbers and Operations with 
Algebra. Each form contained 16 items, and mean difficulty levels were closely matched across forms. 
Measurement and Data Analysis forms were the easiest on average, followed by Numbers and Operations with 
Algebra, while Numbers and Operations forms were the most challenging. Grade 4 measures were 
psychometrically sound, instructionally useful, and suitable for monitoring student progress across diverse learner 
populations. 
 
Table 33. Key Findings Summary from Technical Report 0903 

Category Summary 

Sample Size Approximately 2,800 Grade 4 students nationwide 
Items Analyzed 1,149 Grade 4 mathematics items 
Statistical Model 1PL Rasch model (Winsteps 3.61) 
Item Retention Most items retained; 34 removed due to poor distractor functioning 
Difficulty Range Wide range, supporting both general education and 2% populations 
Progress Monitoring Forms 30 forms (10 per focal area), 16 items each 
Easiest Domain Measurement and Data Analysis 
Most Challenging Domain Numbers and Operations 
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Reference 

Alonzo, J., Lai, C. F., & Tindal, G. (2009). The development of K–8 progress monitoring measures in mathematics for 
use with the 2% and general education populations: Grade 4 (Technical Report 0903). Eugene, OR: University of 
Oregon, Behavioral Research and Teaching. 

 
 
Summary of Technical Report 0901: The Development of K–8 Progress Monitoring Measures in Mathematics for 
Use With the 2% and General Education Populations: Grade 5 (Lai et al., 2009a). 

This technical report documents the development and piloting of Grade 5 mathematics progress monitoring 
measures designed for use with both the general education population and the federally defined “2% population” 
of students with disabilities. The primary objective was to create reliable, growth-sensitive measures aligned with 
grade-level mathematics standards and suitable for use within a Response to Intervention (RTI) framework. 

Methods 

Participants included approximately 2,800 Grade 5 students drawn from schools across the United States. Teachers 
were recruited through the easyCBM® and DIBELS websites, direct district outreach, and existing research 
partnerships. Participation was voluntary, and no identifying information about students, teachers, schools, or 
districts was collected. Assessments were administered online during November and December of 2008 under 
teacher supervision. Students completed 25 multiple-choice items per session, were permitted to use scratch 
paper, and were not allowed calculators. 
 
Item development was guided by the National Council of Teachers of Mathematics (NCTM) Focal Point Standards 
and principles of Universal Design for Assessment. Items were written to minimize linguistic and cognitive 
complexity while maintaining alignment with grade-level content. Eight trained item writers with backgrounds in 
mathematics education, special education, and assessment produced approximately 1,150 Grade 5 items. Each 
item targeted a single sub-domain within a focal point standard with three answer options plus and “I don’t know”. 
 
Data collection followed a structured piloting design. Of the 25 items administered per session, 20 were randomly 
drawn from the Grade 5 item pool, while five anchor items appeared consistently across all forms to allow 
calibration onto a common scale. Response options were randomized to reduce order effects and cheating. All 
items were delivered through the easyCBM® online interface, designed for accessibility and consistent 
presentation. 
 
Statistical analyses were conducted using a one-parameter logistic (1PL) Rasch model implemented in Winsteps. 
Item difficulty estimates, standard errors, mean square outfit statistics, and distractor functioning were evaluated. 
Items with outfit values outside the recommended 0.50–1.50 range were examined in detail. Overfitting items 
were generally retained if distractor analyses showed appropriate response patterns; underfitting items were kept 
or removed. Sixty-five Grade 5 items were removed due to poor distractor functioning. 
 
Results indicated that most Grade 5 items demonstrated acceptable Rasch model fit and effective distractor 
functioning. The calibrated item bank spanned a wide range of difficulty levels, supporting measurement across 
diverse student ability levels. Using these calibrated items, researchers constructed ten alternate progress 
monitoring forms and three benchmark forms for each Grade 5 focal point domain. Mean difficulty values across 
forms were closely clustered, indicating strong alternate-form equivalence. 

Results 

Overall, findings support the technical adequacy of the Grade 5 mathematics progress monitoring measures. The 
assessments demonstrate reliable measurement, alignment with grade-level standards, and sensitivity to short-
term growth, making them appropriate tools for instructional monitoring and decision-making in RTI systems. 
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Table 34. Sample of Key Content Summary from Technical Report 0901 

 

Table 35. Key Findings Summary from Technical Report 0901 

Category Summary 

Grade Level Grade 5 
Participants Approximately 2,800 students nationwide 
Assessment Format Online, multiple-choice with anchor items 
Statistical Model 1PL Rasch model 
Item Bank Size Approximately 1,150 Grade 5 items 
Forms Developed 10 progress monitoring forms and 3 benchmark forms per domain 
Primary Outcome Reliable, growth-sensitive mathematics measures 

 
Reference 

Lai, C. F., Alonzo, J., & Tindal, G. (2009). The development of K–8 progress monitoring measures in mathematics for 
use with the 2% and general education populations: Grade 5 (Technical Report 0901). Eugene, OR: Behavioral 
Research and Teaching, University of Oregon. 

  
 
Summary of Technical Report 0907: The Development of K–8 Progress Monitoring Measures in Mathematics for 
Use With the 2% and General Education Populations: Grade 6 (Lai et al., 2009d). 

This technical report documents the development, piloting, and psychometric evaluation of Grade 6 mathematics 
progress monitoring measures designed for use with both the general education population and the federally 
defined “2% population” of students with disabilities. The purpose of the study was to create universally designed, 
curriculum-aligned assessments capable of detecting short-term academic growth within RTI frameworks. 
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Methods 

Approximately 2,800 Grade 6 students from schools across the United States participated in item piloting during 
November and December of 2008. Teachers were recruited through the easyCBM® and DIBELS websites, existing 
district partnerships, and professional networks. Data were collected using an online testing platform. Each 
student completed a 25-item assessment consisting of 20 randomly selected items from the Grade 6 item pool and 
five fixed anchor items. Calculators were not permitted, scratch paper was allowed, and an “I don’t know” 
response option to reduce guessing behavior. No identifying student or school data were collected to ensure 
confidentiality. 
 
Items were aligned to the National Council of Teachers of Mathematics (NCTM) Focal Point Standards and written 
using universal design principles to minimize linguistic and cognitive complexity while preserving alignment to 
grade-level content. The item pool targeted students across a wide ability range, including those in the 2% 
population. Extensive expert review ensured clarity, standard alignment, and appropriate distractor construction 
prior to piloting. Item calibration was conducted using a one-parameter logistic (1PL) Rasch model implemented in 
Winsteps version 3.61. Analyses focused on item difficulty (measure), standard error, and Mean Square Outfit 
statistics. Items with outfit values outside the recommended range of 0.50 to 1.50 were examined further through 
distractor analyses. Items were retained when higher-ability students consistently selected correct responses and 
lower-ability students selected distractors. 

Results 

A total of 953 Grade 6 items were analyzed. Of these, 43 items demonstrated overfit and 84 items demonstrated 
underfit. Distractor analysis supported retention of most items, resulting in the removal of only 16 items from the 
Grade 6 item bank. The final calibrated item pool supported the development of 30 progress monitoring forms (10 
per focal point grouping) and nine benchmark screeners. Mean difficulty values within each focal point grouping 
were tightly clustered, indicating strong form equivalence. Measures aligned with Number and Operations 
involving ratios and rates were the least difficult, followed by Algebra measures, while measures focused on 
fraction and decimal operations were the most challenging. Overall, results support the technical adequacy and 
instructional utility of the Grade 6 progress monitoring measures. 
 
Table 36. Key Findings Summary from Technical Report 0907 

Category Summary 

Sample ≈2,800 Grade 6 students nationwide 
Analysis Method 1PL Rasch model (Winsteps 3.61) 
Items Analyzed 953 Grade 6 mathematics items 
Item Retention 16 items removed after fit and distractor analysis 
Forms Developed 30 progress monitoring forms; 9 benchmark screeners 
Form Equivalence Comparable difficulty within focal point groupings 
Overall Conclusion Measures demonstrated strong psychometric performance 

 

Reference 

Lai, C. F., Alonzo, J., & Tindal, G. (2008). The development of K–8 progress monitoring measures in mathematics for 
use with the 2% and general education populations: Grade 6 (Technical Report 0907). Behavioral Research and 
Teaching, University of Oregon. 
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Summary of Technical Report 0908: The Development of K–8 Progress Monitoring Measures in Mathematics for 
Use With the 2% and General Education Populations: Grade 7 (Lai et al., 2009c). 

This technical report documents the development and validation of a Grade-level mathematics progress 
monitoring measure intended for use with both general education students and students in the 2% population. 
The study established technical adequacy of the assessment through systematic item development, field testing, 
and psychometric evaluation, with particular attention to item functioning, reliability, and validity indicators. 

Methods 

Participants included a large, diverse sample of elementary students drawn from multiple school districts from 
both general education students and students eligible for the 2% alternate assessment. Inclusion criteria ensured 
appropriate grade-level placement, demographic representativeness and subgroup analyses. 
 
Items were developed to align with National Council of Teachers of Mathematics (NCTM) focal point standards and 
administered under standardized testing conditions. Data were collected during scheduled assessment windows 
using paper-based instruments administered by trained personnel. Student responses were recorded 
dichotomously and compiled for psychometric analysis. 

Results 

Analyses were conducted using Item Response Theory (IRT) models to evaluate item difficulty, discrimination, and 
overall model fit. Classical Test Theory indices, including reliability estimates and item-total correlations, were also 
computed. Differential item functioning analyses were conducted to assess fairness across student subgroups. 
Results indicated that most items functioned as intended, with difficulty parameters centered near zero and 
acceptable fit statistics. Reliability estimates supported the use of the measure for progress monitoring purposes. 
Items demonstrated strong alignment with grade-level content standards, and score distributions suggested 
adequate sensitivity to differences in student ability levels. 
 
Table 37. Key Findings Summary from Technical Report 0908 

Category Summary 

Sample ≈2,800 Grade 7 students nationwide 
Analysis Method 1PL Rasch model (Winsteps 3.61) 
Items Analyzed 912 Grade 7 mathematics items 
Item Fit 15 overfit, 51 underfit; all retained after distractor analysis 
Forms Developed 30 progress monitoring forms; 9 benchmark screeners 
Difficulty Structure Comparable difficulty within focal point groupings 
Overall Conclusion Measures demonstrated strong psychometric performance 

 
Reference 

Lai, C. F., Alonzo, J., & Tindal, G. (2009). The development of K–8 progress monitoring measures in mathematics for 
use with the 2% and general education populations: Grade 7 (Technical Report 0908). Eugene, OR: Behavioral 
Research and Teaching, University of Oregon. 

  

Summary of Technical Report 0904: The Development of K–8 Progress Monitoring Measures in Mathematics for 
Use With the 2% and General Education Populations: Grade 8 (Lai et al., 2009b). 

This technical report describes the development and piloting of Grade 8 mathematics progress monitoring 
measures intended for use with both the general education population and the federally defined “2% population” 
of students with disabilities. The overarching purpose of the study was to create reliable, growth-sensitive 
assessments aligned with grade-level mathematics standards and appropriate for use within an RTI framework. 
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Methods 

Participants included approximately 2,800 Grade 8 students from schools across the United States. Teachers were 
recruited through announcements on the easyCBM® and DIBELS websites, existing district partnerships, and 
professional networks associated with BRT at the University of Oregon. Participation was voluntary, and no 
identifying information about students, teachers, schools, or districts was collected. Assessments were 
administered online during November and December of 2008 under teacher supervision. Students completed 25 
multiple-choice items per testing session, were allowed to use scratch paper, and calculators were prohibited. 
 
Item development was grounded in the National Council of Teachers of Mathematics (NCTM) Focal Point 
Standards and principles of Universal Design for Assessment. Eight trained item writers with backgrounds in 
mathematics education, special education, and assessment created approximately 900 Grade 8 items. Writers 
were instructed to reduce cognitive and linguistic complexity while preserving alignment with grade-level 
standards. Each item targeted a single mathematical construct and included three answer choices plus an “I don’t 
know” option to reduce random guessing. Graphics and item presentation were designed to minimize construct-
irrelevant barriers. 
 
Data collection followed a structured piloting design. Of the 25 items administered per session, 20 were randomly 
selected from the Grade 8 item pool, while five anchor items appeared consistently across all test forms. These 
anchor items enabled calibration of all items onto a common measurement scale. Answer options were 
randomized for each item to reduce order effects and potential cheating. 
 
Statistical analyses were conducted using a one-parameter logistic (1PL) Rasch model implemented in Winsteps. 
Item difficulty estimates, standard errors, and mean square outfit statistics were examined to evaluate item fit. 
Items with outfit values outside the recommended range of 0.50 to 1.50 were reviewed using distractor analyses. 
Overfitting items were retained when distractor patterns indicated appropriate functioning, while underfitting 
items were retained or removed based on construct validity with 28 items removed (poor distractor functioning). 

Results 

Results indicated that most Grade 8 items demonstrated acceptable fit to the Rasch model and effective distractor 
performance. The calibrated item bank covered a broad range of difficulty levels, supporting accurate 
measurement across students with varying levels of mathematical proficiency. Using the calibrated items, 
researchers constructed ten alternate progress monitoring forms and three benchmark forms for each Grade 8 
focal point domain. Mean difficulty values across alternate forms were highly consistent with form equivalence. 
Overall, findings support the technical adequacy of the Grade 8 mathematics progress monitoring measures. The 
assessments are aligned with grade-level standards, sensitive to short-term growth, and suitable for monitoring 
student progress and informing instructional decision-making within RTI systems. 
 
Table 38. Key Findings Summary from Technical Report 0904 

Category Summary 

Grade Level Grade 8 
Participants Approximately 2,800 students nationwide 
Assessment Format Online, multiple-choice with anchor items 
Statistical Model 1PL Rasch model 
Item Pool Size Approximately 900 Grade 8 items 
Forms Developed 10 progress monitoring forms and 3 benchmark forms per domain 
Primary Outcome Reliable, growth-sensitive Grade 8 math measures 
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Reference 

Lai, C. F., Alonzo, J., & Tindal, G. (2009). The development of K–8 progress monitoring measures in mathematics for 
use with the 2% and general education populations: Grade 8 (Technical Report 0904). Eugene, OR: Behavioral 
Research and Teaching, University of Oregon. 

  
 
Summary of Technical Report 1314: The Development and Scaling of the easyCBM® CCSS Elementary Mathematics 
Measures: Grade K (Irvin, Saven, Alonzo, Park, Anderson, et al., 2013). 

The purpose of the study was to design progress monitoring and benchmarking assessments that are 
developmentally appropriate, aligned with CCSS expectations, and capable of reliably measuring growth in early 
mathematics skills within a Response to Intervention (RTI) framework. 

Methods 

Participants consisted of a large national sample of Kindergarten students drawn from schools across the United 
States. Schools and teachers volunteered through existing easyCBM® partnerships and professional outreach 
efforts. To protect confidentiality, no identifying information about students, teachers, schools, or districts was 
collected. Assessments were administered online under teacher supervision during scheduled piloting windows, 
following standardized administration procedures consistent with classroom use. Students were permitted to use 
basic testing supports appropriate for Kindergarten learners. No instructional assistance was provided during 
testing. 
 
Item development emphasized alignment with the Kindergarten CCSS mathematics standards and accessibility for 
diverse learners. Items were written by experienced educators with backgrounds in elementary mathematics 
instruction and assessment. Writers received training in effective item construction and principles of Universal 
Design for Assessment, with particular attention to minimizing linguistic complexity, reducing working memory 
demands, and using visual representations appropriate for young learners. Items targeted a single mathematical 
concept and were designed to avoid construct-irrelevant barriers that could disadvantage students with disabilities 
or limited language proficiency. 
Data collection involved large-scale piloting of items across participating schools. Responses were analyzed using a 
one-parameter logistic (1PL) Rasch model. Item calibration placed all Kindergarten items on a common 
measurement scale, allowing for consistent interpretation of item difficulty and student performance. Key 
statistics examined included item difficulty estimates, standard errors, mean square outfit statistics, and distractor 
functioning. Items with poor fit or weak distractor patterns were reviewed and either revised or excluded from 
operational forms. 
 
Following calibration, the item bank was used to assemble multiple alternate forms of Kindergarten mathematics 
assessments. Forms were designed for both progress monitoring and benchmarking purposes. Each form consisted 
of a carefully selected subset of items with comparable overall difficulty to ensure alternate form equivalence. 
Form equivalence was evaluated using test characteristic curves and test information functions, which 
demonstrated strong overlap across forms and consistent measurement precision across the ability range. 

Results 

Results indicated that the majority of Kindergarten items demonstrated acceptable fit to the Rasch model and 
appropriate distractor functioning. The calibrated item bank covered a wide range of difficulty levels, supporting 
measurement of students with varying levels of early mathematical understanding. The resulting assessment forms 
were shown to be psychometrically comparable and sensitive to growth, making them suitable for repeated 
administration within an RTI framework. Overall, the findings support the reliability, validity, and instructional 
utility of the easyCBM® CCSS Kindergarten mathematics measures.  



Criterion 1.1: easyCBM® Test Development in Mathematics Page 37 

The vertically aligned scaling approach contributes to coherent progress monitoring across grade levels, while the 
Kindergarten measures specifically provide educators with a robust tool for assessing early mathematics 
development and informing instructional decision-making. 
 
Table 39. Example of Key CCSS Content Alignment Summary from Technical Report 1314 

 

Table 40. Example of Key Piloting Plan from Technical Report 1314 
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Table 41. Key Findings Summary from Technical Report 1314 

Category Summary 

Grade Level Kindergarten 
Assessment Alignment Common Core State Standards (CCSS) 
Assessment Platform easyCBM® online system 
Statistical Model 1PL Rasch model 
Item Bank Quality Most items showed acceptable fit and effective distractor functioning 
Forms Developed Multiple equivalent forms for progress monitoring and benchmarking 
Primary Outcome Reliable, growth-sensitive Kindergarten math measures 

 
Reference 

Irvin, P. S., Saven, J. L., Alonzo, J., Park, B. J., Anderson, D., & Tindal, G. (2013). The development and scaling of the 
easyCBM® CCSS elementary mathematics measures: Grade K (Technical Report # 1314). Eugene, OR: Behavioral 
Research and Teaching, University of Oregon. 
 
 
Summary of Technical Report 1315: The Development and Scaling of the easyCBM® CCSS Elementary Mathematics 
Measures: Grade 1 (Saven, Irvin, Park, Tindal, et al., 2013). 

This technical report describes the development, piloting, and scaling of the easyCBM® Common Core State 
Standards (CCSS) Grade 1 mathematics measures for use within a Response to Intervention (RTI) framework. The 
primary goal was to create technically adequate benchmark and progress-monitoring assessments aligned with 
CCSS and appropriate for diverse student populations. 

Methods 

Participants included 1,124 Grade 1 students taught by 329 teachers across 140 schools in 132 school districts 
spanning 33 U.S. states. Data were collected during a national online pilot conducted between May 15 and June 
15, 2013. To protect confidentiality, no demographic information was collected. Students were automatically 
assigned one of 15 pilot test forms through the secure easyCBM® online platform, ensuring balanced participation 
across forms. Each pilot form consisted of 32 multiple-choice items, and student responses were automatically 
recorded. Calculators were not permitted, and answer options were randomly rotated to minimize cheating. 
 
A total of 500 Grade 1 CCSS-aligned mathematics items were developed as part of a larger K–5 item pool. Item 
writers and reviewers averaged approximately 14 years of mathematics teaching experience and participated in 
structured training focused on CCSS alignment, principles of effective item writing, and Universal Design for 
Assessment. Items underwent three stages of review: contracted expert review, internal university researcher 
review, and external independent review. Graphics and audio supports were developed where necessary to 
improve accessibility. Only items meeting criteria for clarity, accuracy, alignment, and lack of bias from piloting.  
 
All items were calibrated using a one-parameter logistic (1PL) Rasch model with concurrent equating, implemented 
in WINSTEPS version 3.6.8. Horizontal anchor items from both newly developed CCSS items and previously 
validated NCTM-aligned items were used to link pilot forms to a common scale. Item difficulty estimates (β) and 
outfit mean square (MNSQ) statistics were examined. Items with MNSQ values outside the acceptable range of 
0.50 to 1.50 were removed from the item bank prior to test form construction. Distractor analyses evaluated 
whether incorrect response options functioned as intended across varying levels of student ability. 

Results 

Results indicated that most Grade 1 items demonstrated acceptable fit to the Rasch model and effective distractor 
functioning. Thirteen operational test forms were constructed: three seasonal benchmark forms (fall, winter, 
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spring) and ten progress-monitoring forms. Benchmark forms included vertical anchor items linking adjacent grade 
levels to support future vertical scaling. The average difficulty across Grade 1 benchmark and progress-monitoring 
forms was approximately -0.01 logits, with minimal variation, indicating strong form equivalence. Observed 
response patterns closely aligned with model expectations, supporting the technical adequacy and growth 
sensitivity of the Grade 1 easyCBM® CCSS mathematics measures for RTI applications. 
 
Table 42. Key Findings Summary from Technical Report 1315 

Item Summary 

Participants 1,124 Grade 1 students across 33 states 
Assessment Design 15 pilot forms; online administration 
Analysis Method 1PL Rasch model with concurrent equating 
Item Pool 500 CCSS-aligned Grade 1 items 
Item Fit Majority within acceptable MNSQ range (0.50–1.50) 
Final Output 13 equivalent benchmark and progress-monitoring forms 

 
Reference 

Saven, J. L., Irvin, P. S., Park, B. J., Alonzo, J., Anderson, D., & Tindal, G. (2013). The development and scaling of the 
easyCBM® Common Core State Standards elementary mathematics measures: Grade 1 (Technical Report 1315). 
Eugene, OR: Behavioral Research and Teaching, University of Oregon. 

  
 
Summary of Technical Report 1316: The Development and Scaling of the easyCBM® CCSS Elementary Mathematics 
Measures: Grade 2 (Irvin, Saven, et al., 2013a). 

This technical report describes the development and scaling of the easyCBM® Common Core State Standards 
(CCSS) elementary mathematics measures for Grade 2. The purpose of the study was to create progress 
monitoring and benchmarking assessments aligned with CCSS expectations that are sensitive to student growth, 
psychometrically sound, and suitable for use within a Response to Intervention (RTI) framework. 

Methods 

A large national sample of Grade 2 students were drawn from schools across the United States. Schools and 
teachers volunteered to participate through established easyCBM® partnerships and outreach efforts from BRT at 
the University of Oregon. To ensure confidentiality, no identifying information about students, teachers, schools, 
or districts was collected. All assessments were administered online under teacher supervision during scheduled 
piloting windows and followed standardized administration procedures reflective of typical classroom use. 
Item development emphasized close alignment with the Grade 2 CCSS mathematics standards and accessibility for 
diverse learners. Items were written by experienced elementary educators and content specialists with 
backgrounds in mathematics instruction and assessment. Item writers were trained in effective item construction 
and Universal Design for Assessment principles, with particular emphasis on reducing linguistic complexity, 
minimizing working memory demands, and eliminating construct-irrelevant barriers. Each item targeted a single 
mathematical concept, designed to measure conceptual understanding and application not simple fluency. 
 
Data collection involved large-scale piloting of the Grade 2 item pool across participating schools. Student 
responses were analyzed using a one-parameter logistic (1PL) Rasch model. Item calibration placed all Grade 2 
items on a common measurement scale, allowing for consistent interpretation of item difficulty and student 
performance. Statistical analyses focused on item difficulty estimates, standard errors, mean square outfit 
statistics, and distractor functioning. Items that exhibited poor model fit or inappropriate distractor patterns were 
reviewed in detail and either revised or excluded from operational assessment forms. Following calibration, the 
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refined item bank was used to assemble multiple alternate forms of Grade 2 mathematics assessments. Forms 
were developed for both progress monitoring and seasonal benchmarking purposes. Each form contained a 
balanced selection of items with comparable mean difficulty to ensure alternate form equivalence. Equivalence 
across forms was evaluated using test characteristic curves (TCCs) and test information functions (TIFs), which 
demonstrated strong overlap and consistent measurement precision across the ability continuum. 

Results 

Results indicated that most Grade 2 items demonstrated acceptable fit to the Rasch model and effective distractor 
functioning. The calibrated item bank covered a broad range of difficulty levels, supporting assessment of students 
with varying levels of mathematical proficiency. The alternate forms were shown to be psychometrically 
comparable and sensitive to changes in student performance over time. 
 
Overall, the findings support the reliability, validity, and instructional utility of the easyCBM® CCSS Grade 2 
mathematics measures. These assessments provide educators with robust tools for monitoring progress, 
evaluating intervention effectiveness, and informing instructional decision-making within an RTI framework. 
 
Table 43. Example of Key CCSS Content Standard Alignment from Technical Report 1316  

 

Table 44. Key Findings Summary from Technical Report 1316 

Category Summary 

Grade Level Grade 2 
Assessment Alignment Common Core State Standards (CCSS) 
Assessment Platform easyCBM® online system 
Statistical Model 1PL Rasch model 
Item Bank Quality Most items demonstrated acceptable fit and effective distractors 
Forms Developed Multiple equivalent forms for progress monitoring and benchmarking 
Primary Outcome Reliable, growth-sensitive Grade 2 mathematics measures 
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Reference 

Irvin, P. S., Saven, J. L., Alonzo, J., Park, B. J., & Tindal, G. (2013). The development and scaling of the easyCBM® 
CCSS elementary mathematics measures: Grade 2 (Technical Report 1316). Eugene, OR: Behavioral Research and 
Teaching, University of Oregon. 

  
 
Summary of Technical Report 1317: The Development and Scaling of the easyCBM® CCSS Elementary Mathematics 
Measures: Grade 3 (Saven, Irvin, et al., 2013a). 

This technical report describes the development and scaling of the easyCBM® Common Core State Standards 
(CCSS) elementary mathematics measures for Grade 3. The primary goal of the study was to create technically 
sound, CCSS-aligned benchmark and progress monitoring assessments suitable for use within a Response to 
Intervention (RTI) framework. Emphasis was placed on alignment to instructional standards, accessibility for 
diverse learners, and psychometric rigor. 

Methods 

Subjects included a large national sample of Grade 3 students recruited through existing easyCBM® and Behavioral 
Research and Teaching (BRT) partnerships. Participation was voluntary and spanned 33 states, involving 1,685 
Grade 3 students taught by 329 teachers across 140 schools and 132 districts. No individual student demographic 
data were collected to preserve confidentiality. Assessments were administered online in classrooms under 
teacher supervision near the end of the 2012–2013 academic year. 
 
Data collection followed a structured piloting plan designed to support stable item calibration. Fifteen pilot forms 
were created for Grade 3, each containing unique items and horizontally anchored items linking adjacent forms. 
Anchor items were drawn from both newly written CCSS-aligned items and previously developed easyCBM® items 
aligned to NCTM standards but validated as CCSS-consistent. Students were automatically assigned forms through 
the secure piloting platform to balance form completion rates, and response options were randomized to reduce 
cheating and order effects. 
 
Statistical analyses were conducted using a one-parameter logistic (1PL) Rasch model implemented in Winsteps. 
This concurrent equating design allowed all Grade 3 items, including anchor items, to be placed on a common 
horizontal measurement scale. Item difficulty estimates, standard errors, mean square outfit statistics, and post-
hoc discrimination indicators were examined to evaluate item functioning. Items with poor model fit, defined by 
mean square outfit values outside the recommended range of 0.5 to 1.5, were excluded from operational forms. 
 
Following calibration, the refined item bank was used to construct 13 alternate Grade 3 test forms: three seasonal 
benchmark forms and ten progress monitoring forms. Test characteristic curves and average item difficulty 
estimates were used to evaluate form equivalence. Results indicated that the forms were highly comparable in 
overall difficulty, with mean difficulty values clustered closely around the scale mean. The item bank also 
demonstrated a broad range of difficulty, supporting accurate measurement across students with varying levels of 
mathematical proficiency. 

Results 

Overall findings support the technical adequacy of the Grade 3 easyCBM® CCSS mathematics measures. The 
assessments demonstrated strong alignment with CCSS domains, acceptable Rasch model fit, effective distractor 
functioning, and alternate-form equivalence. These results indicate that the Grade 3 measures are reliable, 
growth-sensitive tools capable of informing instructional decision-making and intervention planning within an RTI 
framework. 
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Table 45. Example Results from Technical Report 1317 

 

Table 46. Key Findings Summary from Technical Report 1317 

Category Summary 

Grade Level Grade 3 
Participants 1,685 students across 33 states 
Assessment Format Online, multiple-choice 
Statistical Model 1PL Rasch model (concurrent equating) 
Forms Developed 3 benchmark forms; 10 progress monitoring forms 
Item Quality Most items demonstrated acceptable Rasch fit 
Primary Outcome Reliable, CCSS-aligned, growth-sensitive math measures 

 
Reference 

Saven, J. L., Irvin, P. S., Park, B. J., Alonzo, J., Anderson, D., & Tindal, G. (2013). The development and scaling of the 
easyCBM® CCSS elementary mathematics measures: Grade 3 (Technical Report No. 1317). Eugene, OR: Behavioral 
Research and Teaching, University of Oregon. 
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Summary of Technical Report 1318: The Development and Scaling of the easyCBM® CCSS Elementary Mathematics 
Measures: Grade 4 (Irvin, Saven, et al., 2013b). 

Methods 

This technical report documents the development and scaling of the easyCBM® Common Core State Standards 
(CCSS) elementary mathematics measures for Grade 4. The study was designed to create progress monitoring and 
benchmarking assessments that are aligned with CCSS expectations, sensitive to student growth, and 
psychometrically sound for use within a Response to Intervention (RTI) framework. 
 
Participants consisted of a large national sample of Grade 4 students drawn from schools across the United States. 
Schools and teachers volunteered to participate through existing easyCBM® partnerships and outreach efforts 
conducted by Behavioral Research and Teaching at the University of Oregon. To ensure confidentiality, no 
identifying student, teacher, school, or district information was collected. Assessments were administered online 
under teacher supervision during designated piloting windows and followed standardized procedures reflective of 
typical classroom assessment conditions. 
 
Item development emphasized alignment with Grade 4 CCSS mathematics domains, including Operations and 
Algebraic Thinking, Number and Operations in Base Ten, Number and Operations—Fractions, Measurement and 
Data, and Geometry. Items were written by experienced elementary educators and assessment specialists who 
received formal training in effective item construction and Universal Design for Assessment principles. Item writers 
focused on minimizing linguistic complexity, reducing construct-irrelevant cognitive demands, and ensuring each 
item targeted a single mathematical concept. Items emphasized conceptual understanding and problem solving 
rather than procedural fluency alone. 
 
Data collection involved large-scale piloting of Grade 4 items across participating schools. Student response data 
were analyzed using a one-parameter logistic (1PL) Rasch model. Item calibration placed all Grade 4 items on a 
common measurement scale, allowing for consistent interpretation of item difficulty and student performance. 
Statistical analyses focused on item difficulty estimates, standard errors, mean square outfit statistics, and 
distractor functioning. Items that failed to meet model fit criteria or demonstrated weak distractor patterns were 
reviewed and either revised or excluded from operational forms. 
 
Following calibration, the refined item bank was used to assemble multiple alternate Grade 4 assessment forms for 
both progress monitoring and benchmarking purposes. Each form was constructed to have comparable mean 
difficulty to support alternate-form equivalence. Form equivalence was evaluated using test characteristic curves 
(TCCs) and test information functions (TIFs), which showed strong overlap across forms and consistent 
measurement precision across the ability continuum. 

Results 

Results indicated that the majority of Grade 4 items demonstrated acceptable fit to the Rasch model and effective 
distractor functioning. The calibrated item bank covered a broad range of difficulty levels, enabling measurement 
of students with varying levels of mathematical proficiency. The alternate forms were shown to be 
psychometrically comparable and sensitive to changes in student performance over time. 
 
Overall, the findings support the reliability, validity, and instructional utility of the easyCBM® CCSS Grade 4 
mathematics measures. These assessments provide educators with robust tools for monitoring student progress, 
evaluating intervention effectiveness, and informing instructional decision-making within an RTI framework. 
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Table 47. Illustrative Results from Technical Report 1318 

 

Table 48. Summary of Key Findings from Technical Report 1318 

Category Summary 

Grade Level Grade 4 
Assessment Alignment Common Core State Standards (CCSS) 
Assessment Platform easyCBM® online system 
Statistical Model 1PL Rasch model 
Item Bank Quality Most items showed acceptable fit and strong distractor functioning 
Forms Developed Multiple equivalent forms for progress monitoring and benchmarking 
Primary Outcome Reliable, growth-sensitive Grade 4 mathematics measures 

Reference 

Irvin, P. S., Alonzo, J., & Tindal, G. (2013). The development and scaling of the easyCBM CCSS elementary 
mathematics measures: Grade 4 (Technical Report No. 1318). Eugene, OR: Behavioral Research and Teaching, 
University of Oregon. 

 
 
Summary of Technical Report 1319: The Development and Scaling of the easyCBM® Common Core State Standards 
Elementary Mathematics Measures: Grade 5 (Saven, Irvin, et al., 2013b). 

This technical report documents the development, piloting, and scaling of the easyCBM® Common Core State 
Standards (CCSS) Grade 5 mathematics measures designed for use within a Response to Intervention (RTI) 
framework. The primary objective was to produce technically adequate benchmark and progress-monitoring 
assessments aligned with CCSS and suitable for diverse student populations. 
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Methods 

Participants included 1,525 Grade 5 students taught by 329 teachers across 140 schools in 132 districts spanning 
33 U.S. states. Students participated during the spring 2013 pilot window using an online assessment platform. 
Demographic information was not collected to protect confidentiality. Students were randomly assigned one of 15 
pilot forms, each consisting of 41 items, and responses were automatically recorded. Answer choices were 
randomized to minimize cheating, and calculators were not permitted. A total of 500 Grade 5 CCSS-aligned math 
items were developed as part of a larger K–5 item pool. Item writers and reviewers averaged 14 years of 
mathematics teaching experience and participated in structured training focused on CCSS alignment, item-writing 
principles, and Universal Design for Assessment. Items underwent three stages of review: contracted expert 
review, internal university review, and external review. Graphics and audio supports were developed to enhance 
accessibility. Only items meeting standards for clarity, alignment, and lack of bias advanced to piloting. 
 
All items were calibrated using a one-parameter logistic (1PL) Rasch model with concurrent equating implemented 
in WINSTEPS (version 3.6.8). Horizontal anchor items from both newly developed CCSS items and previously 
validated NCTM-based items linked pilot forms to a common scale. Item difficulty estimates (β) and outfit mean 
square (MNSQ) statistics were examined. Items with MNSQ values outside the acceptable range of 0.50–1.50 were 
removed from consideration. Distractor analyses evaluated whether incorrect options functioned as intended 
across ability levels. 
 
Results 

Results indicated that most Grade 5 items demonstrated acceptable Rasch model fit and effective distractor 
functioning. Thirteen operational test forms were constructed per grade: three benchmark forms (fall, winter, 
spring) and ten progress-monitoring forms. Average item difficulty across Grade 5 forms was approximately 0.25 
logits, with minimal variation, indicating strong form equivalence. Benchmark forms included vertical anchor items 
linking adjacent grades to support future vertical scaling. Overall, findings support the technical adequacy, CCSS 
alignment, and growth sensitivity of the easyCBM® Grade 5 mathematics measures for RTI applications. 
 
Table 49. Example Results from Technical Report 1319 
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Table 50. Key Findings Summary from Technical Report 1319  

Category Summary 

Participants 1,525 Grade 5 students from 33 states 
Assessment Design 15 pilot forms; online administration 
Analysis Method 1PL Rasch model with concurrent equating 
Item Pool 500 CCSS-aligned Grade 5 items 
Item Fit Majority within acceptable MNSQ range (0.50–1.50) 
Final Output 13 equivalent benchmark and progress-monitoring forms 

 
Reference 

Saven, J. L., Irvin, P. S., Park, B. J., Alonzo, J., & Tindal, G. (2013b). The development and scaling of the easyCBM® 
CCSS elementary mathematics measures: Grade 5 (Technical Report # 1319). Eugene, OR: Behavioral Research and 
Teaching, University of Oregon. 
 
 
Summary of Technical Report 1207: The Development and Scaling of the easyCBM® CCSS Middle School 
Mathematics Measures (Anderson et al., 2012). 

This technical report describes the development and scaling of the easyCBM® Common Core State Standards 
(CCSS) middle school mathematics measures designed for use in grades 6–8 within a Response to Intervention 
(RTI) framework. The primary objective was to create progress monitoring and benchmarking assessments that 
measure higher-order mathematical reasoning, are sensitive to growth over time, and are psychometrically 
comparable across grades through vertical scaling. 

Methods 

Participants included a large national sample of middle school students in grades 6, 7, and 8 who participated in 
item piloting during the 2011–2012 school year. Schools and teachers volunteered through district partnerships 
and prior involvement with easyCBM®. To protect confidentiality, no identifying student or school information was 
reported. Students completed the assessments online under standard testing conditions, consistent with typical 
classroom administration procedures. 
 
Item development emphasized alignment with the Common Core State Standards for Mathematics and 
accessibility for diverse student populations. A total of 2,700 items were written, with 900 items developed for 
each grade. Items were stratified across the five CCSS mathematics domains for grades 6–8 and evenly distributed 
across standards. Item writing was conducted by experienced middle school mathematics teachers who received 
formal training in effective item construction and principles of Universal Design for Assessment. Items were 
designed to minimize construct-irrelevant barriers while targeting conceptual understanding, problem solving, and 
application rather than fluency alone. 
 
Data collection involved large-scale piloting of items across participating schools. Item responses were analyzed 
using a one-parameter logistic (1PL) Rasch model. All items were calibrated to a single vertical scale spanning 
grades 6 through 8, enabling both within-grade and across-grade comparisons of student performance. Item 
difficulty estimates and fit statistics were examined to evaluate item functioning. Although discrimination 
parameters were fixed in the Rasch model, post-hoc discrimination indices were reviewed to support 
interpretation of item quality. 
 
Additional analyses included detailed distractor functioning examinations to ensure that correct response options 
were most frequently selected by higher-ability students, while distractors were more attractive to lower-ability 
students. Items that failed to meet model fit or distractor functioning expectations were revised or excluded. 
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Using the vertically scaled item bank, researchers assembled 13 alternate test forms per grade. Of these, 10 forms 
were designated for progress monitoring and 3 for seasonal benchmarking. Form equivalence was evaluated using 
test characteristic curves (TCCs) and test information functions (TIFs), which demonstrated strong overlap across 
forms within each grade. These results indicate that the alternate forms provide comparable measurement 
precision across the ability continuum. 

Results 

Overall findings indicate that the easyCBM® CCSS middle school mathematics measures exhibit strong 
psychometric properties, adequate item fit, and reliable form equivalence. The vertical scale enables meaningful 
interpretation of student growth both within and across grades, addressing a significant gap in middle school 
curriculum-based measurement. The results support the use of these measures for instructional decision-making, 
progress monitoring, and benchmarking within RTI frameworks. 
 
Table 51. Key Guidelines for Anchor Item Selection from Technical Report 1207 

 

Table 52. Example Item Difficulties by Form Summary from Technical Report 1207
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Figure 1. Example Graph of Relation: Time and Raw Score Performance from Technical Report 1207 

 
Figure 2. Example Test Information from Technical Report 1207 
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Figure 3. Example Test Characteristic Curves from Technical Report 1207 

 
Table 53. Key Findings Summary from Technical Report 1207  

Category Summary 

Grades Assessed Grades 6–8 
Items Developed 2,700 total items (900 per grade) 
Assessment Alignment Common Core State Standards (CCSS) 
Statistical Model 1PL Rasch model with vertical scaling 
Forms Created 13 forms per grade (10 progress monitoring, 3 benchmarking) 
Form Equivalence Supported by TCCs and TIFs 
Primary Contribution Vertically scaled measures enabling cross-grade growth analysis 

 
Reference 

Anderson, D., Irvin, P. S., Patarapichayatham, C., Alonzo, J., & Tindal, G. (2012). The development and scaling of the 
easyCBM® CCSS middle school mathematics measures (Technical Report 1207). Eugene, OR: University of Oregon, 
Behavioral Research and Teaching. 

  

Summary of Technical Report 1313: easyCBM® CCSS Math Item Scaling and Test Form Revision (2012–2013): 
Grades 6–8 (Anderson et al., 2013). 

This technical report documents the piloting, scaling, and revision of easyCBM® Common Core State Standards 
(CCSS) mathematics assessments for Grades 6–8. The primary objectives were to calibrate newly developed CCSS-
aligned items onto an existing vertical scale and to revise operational test forms to improve psychometric 
performance while maintaining alternate-form comparability. 

Methods 

Participants included students from five schools across five districts located in the Pacific Northwest and 
Southwest regions of the United States. The total sample comprised 729 Grade 6 students, 1,061 Grade 7 students, 
and 1,122 Grade 8 students. All participants were users of the district-level easyCBM® online assessment system. 
Participation was incentivized through district compensation and classroom-level stipends. 
 
Data collection occurred during the Winter 2013 administration of the CCSS mathematics benchmark assessments. 
Students completed the operational benchmark form for their grade level, followed immediately by 25 pilot items 
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presented seamlessly as part of a single testing session. Pilot items were administered using a conditional 
randomization algorithm to ensure a minimum of 200 student responses item while preventing repeated 
exposure. 
 
Statistical analyses were conducted using a one-parameter Rasch measurement model implemented in Winsteps 
software. A non-equivalent groups anchor test (NEAT) design was employed, anchoring item difficulties from 
previously calibrated benchmark items to the established vertical scale. Pilot item difficulties were freely estimated 
relative to the anchored parameters. Item fit was evaluated using outfit mean square statistics, with acceptable 
values defined between 0.8 and 1.2. Item discrimination was assessed via point-measure correlations, with a 
minimum criterion of 0.20 for inclusion. 

Results 

Results indicated that newly piloted items demonstrated difficulty distributions comparable to anchored items 
across all grades, supporting successful scale integration. Poorly discriminating items identified in prior reliability 
analyses were removed and replaced with higher-performing pilot items. Five NCTM-based items aligned with 
CCSS standards were added to each form to improve accessibility, particularly for lower-performing students. 
Benchmark forms incorporated additional common items to support both horizontal and future vertical scaling. 
 
Overall, revised test forms exhibited highly comparable mean difficulties, narrow interquartile ranges, and minimal 
outliers, indicating strong alternate-form equivalence. These findings support the technical adequacy of the 
revised easyCBM® CCSS mathematics measures for use in progress monitoring and benchmark screening within RTI 
frameworks. 
 
Figure 4. Sample Item Difficulty Distribution for Anchored Items from Technical Report 1313 

 

Figure 5. Illustrative Box Plots of Item Difficulty from Technical Report 1313 
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Table 54. Key Findings Summary from Technical Report 1313 

Category Summary 

Participants Over 2,900 students across Grades 6–8 from five districts 
Item Piloting 25 pilot items administered per student using conditional 

randomization 
Statistical Model Rasch 1PL model with anchored equating (NEAT design) 
Item Fit Criteria Outfit MNSQ between 0.8–1.2; point-measure ≥ 0.20 
Form Revisions Low-discrimination items replaced; NCTM items added 
Overall Outcome Improved reliability and maintained form comparability 

 

Reference 

Anderson, D., Alonzo, J., & Tindal, G. (2012). easyCBM® CCSS math item scaling and test form revision (2012–2013): 
Grades 6–8 (Technical Report 1313). Eugene, OR: Behavioral Research and Teaching, University of Oregon. 

  
 
Summary of Technical Report 1408: Technical manual: easyCBM® (Anderson et al., 2014). 

Methods 

Measures. Two sets of mathemapcs measures were examined: (1) NCTM Math Measures (Grades K–8), aligned to 
the Naponal Council of Teachers of Mathemapcs Focal Point Standards, consispng of three seasonal benchmarks 
(originally 48 items, refined to 45) and 30 progress monitoring forms (16 items each); and (2) CCSS Math Measures 
(Grades K–8), aligned to the Common Core State Standards, developed in two phases (middle school 2011–2013; 
elementary 2012–2013) with 32–50 items per form depending on grade band. 

Subjects. The easyCBM® mathemapcs technical evidence was gathered from large naponal samples spanning 
Grades K–8. Criterion validity samples included approximately 2,400–4,400 students per grade level drawn from 
mulpple districts in Oregon and Washington state, as well as a naponal convenience sample of 76 schools across 26 
states for Grades K–2. Norming data were based on a strapfied random sample of 500 students per demographic 
cell, designed to reflect naponal enrollment proporpons by region, race-ethnicity, and gender using the Common 
Core of Data from the Naponal Center for Educapon Stapspcs. 

Data Collecpon Procedures. Item development followed structured mulp-stage processes involving trained teacher 
item-writers, expert review panels, and pilopng with approximately 2,800 students per grade (NCTM) or naponal 
convenience samples (CCSS). Alignment studies employed teacher raters who independently judged item-standard 
correspondence using Webb’s alignment model or 4-point Likert scales; rapngs were analyzed using the many-
facets Rasch model (MFRM) to control for rater severity. 

Stapspcal Analyses. Rasch modeling was used to calibrate items, construct equivalent test forms, and evaluate item 
fit (Mean Square Ou�it; acceptable range 0.50–1.50). Internal consistency was assessed via Cronbach’s alpha and 
split-half (Spearman-Brown) reliability. Criterion validity was examined through simple and mulpple linear 
regression, Pearson/Spearman correlapons, and diagnospc efficiency stapspcs (sensipvity, specificity, area under 
the ROC curve [AUC]). Construct validity was evaluated using confirmatory factor analysis (CFA) comparing one-
factor and three-factor models, and bivariate correlapons with state assessments (Oregon OAKS, Washington MSP, 
TerraNova 3, SAT-10). 

Results 

Both the NCTM and CCSS Math measures were developed through rigorous, iterapve processes grounded in Rasch 
modeling to ensure test form equivalence. For the NCTM measures, Rasch analyses of approximately 1,100 piloted 
items per grade guided the removal of misfi�ng items and the construcpon of forms with equivalent average 
difficulty and adequate range from easy to difficult items. Items were deemed poorly fi�ng and removed if they 
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were overfit (Mean Square Ou�it < 0.49) or underfit (> 1.51) and distractor analysis did not support retenpon. The 
result was three seasonal benchmarks and 30 progress monitoring forms per grade for Grades K–8. 

Alignment of NCTM items to NCTM Focal Point Standards was generally strong. Across grades, benchmark items 
were rated by 13 trained teacher raters, with the majority of items linked to target standards. Results ranged by 
grade and focal point but were broadly acceptable, with some grades achieving alignment rates above 95%. A 
subsequent alignment study comparing NCTM items to the CCSS found reasonable but imperfect alignment: 
benchmark items tended to align more strongly at the domain level than at the individual standard level, and more 
strongly to on-grade than prior-grade CCSS. These gaps informed targeted new item development for 2012–2013. 

For the CCSS Math measures, the alignment study for middle school grades (6–8) found that 87.73% of the 1,345 
reviewed items had adjusted MFRM rapngs at or above 2.0 (aligned). Of the remaining 12.27%, fully 97.00% were 
rated as targepng a requisite skill to the standard. Combined, 99.6% of sampled items were judged aligned with a 
grade-level CCSS or a requisite skill, represenpng strong content alignment. Rater consistency was excellent, with 
mean square ou�it stapspcs for all 15 raters ranging from 0.76 to 1.16. 

The NCTM Math measures demonstrated strong internal consistency. Cronbach’s alpha ranged from .78 to .91 
across all grades (K–8) and benchmark seasons (fall, winter, spring), meepng or exceeding the generally accepted 
threshold of .80 for most grades and seasons. Split-half reliability coefficients (Spearman-Brown) ranged from .71 
to .89 with a median of .82, also indicapng acceptable to strong reliability. The CCSS Math measures showed 
similarly strong or even higher internal consistency, with Cronbach’s alpha ≥ .80 across all grades and tespng 
occasions (K–8, fall and winter benchmarks), with alpha values as high as .95 for Grades 6–8. Split-half correlapons 
ranged from .52 to .73 at the lower grades, increasing substanpally in the upper grades. An inipal reliability concern 
was idenpfied for CCSS middle school forms prior to revision (alpha < .70); form revisions resolved this issue. 

Criterion validity evidence for the NCTM measures was extensive and consistently strong across eight studies for 
Grades 3–8, with addiponal studies for K–2. Predicpve validity studies compared fall and winter benchmarks to 
spring administrapons of the Oregon OAKS and Washington MSP. For Grades 3–8, fall and winter simple linear 
regression models accounted for 58–73% of the variance in OAKS scores and 56–72% of the variance in MSP scores, 
with variance accounted for generally increasing with grade level. For Grades K–2, fall measures predicted 39–54% 
of variance in the TerraNova 3. 

Diagnospc efficiency stapspcs were robust. AUC stapspcs for predicpve studies ranged from .83 to .94 across state 
tests and grade levels, indicapng excellent discriminapon between students who would and would not meet 
proficiency. Sensipvity of oppmal cut scores ranged from .73 to .94 and specificity from .65 to .88. Cross-validapon 
studies confirmed the stability of these cut scores across randomly selected groups of approximately 2,000 
students each, with 95% confidence intervals for AUC stapspcs overlapping across groups, providing strong 
evidence for cut score generalizability. 

Concurrent validity was equally strong. Spring benchmark correlapons with state tests ranged from .73 to .82 for 
OAKS and .68 to .81 for the MSP. Concurrent regression models accounted for 52–67% of the variance in OAKS and 
48–67% in the MSP. For CCSS Math measures at Grades 6–8, bivariate correlapons with the SAT-10 ranged from .75 
to .82, with the winter benchmark accounpng for 56–67% of variance in SAT-10 scores. 

Construct validity analyses consistently supported a unidimensional mathemapcs factor for both the NCTM and 
CCSS math measures. For Grades K–2, Rasch item-fit values for the one-factor model ranged from .50 to 1.30 
(Grades K–1) and .60 to 1.79 (Grade 2), indicapng adequate model fit. CFA chi-square difference tests comparing 
one-factor and three-factor models found that three-factor models did not result in significantly be�er fit at any 
grade level. This finding held for both the NCTM K–2 and 3–8 analyses. Inter-factor correlapons in the three-factor 
models were moderate to high (.70–.90 for K–2; .60–.80 for 3–8), further supporpng the one-factor interpretapon. 
Bivariate correlapons between seasonal benchmarks and year-end state tests ranged from approximately .60 to 
.80, consistent with a single underlying mathemapcs construct. 
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Table 55. Summary of Results from Technical Report 1403 

Domain Measure Metric Result 

Reliability NCTM (K–8) Cronbach’s α .78–.91 

Reliability NCTM (K–8) Split-half .71–.89 (Mdn = .82) 

Reliability CCSS (K–8) Cronbach’s α ≥.80 (up to .95) 

Prediceve Validity NCTM (3–8) R² vs. OAKS/MSP .56–.73 

Prediceve Validity NCTM (K–2) R² vs. TerraNova .39–.54 

Diagnosec Efficiency NCTM (3–8) AUC .82–.94 

Diagnosec Efficiency NCTM (3–8) Sensipvity .73–.94 

Diagnosec Efficiency NCTM (3–8) Specificity .65–.88 

Concurrent Validity NCTM (3–8) r vs. OAKS/MSP .68–.82 

Concurrent Validity CCSS (6–8) r vs. SAT-10 .75–.82 

Alignment NCTM to NCTM 
Standards 

% Items Linked 65–99% by grade/focal 
point 

Alignment CCSS Math (6–8) % Items Aligned 99.6% (aligned or 
requisite skill) 

Construct Validity NCTM & CCSS (K–8) CFA Model Fit One-factor model best fit 
at all grades 

 
Reference 

Anderson, D., Alonzo, J., & Tindal, G. (Eds.). (2014). Technical manual: easyCBM® (Technical Report No. 1408). 
Behavioral Research and Teaching, University of Oregon. 

 

Appendix A: Technical Report Table and Figure Titles 

Table 1. Grade K Distribution of Items (Number and Percent) across NCTM Focal Point Domains 

Table 2. Grade 1 Distribution of Items (Number and Percent) across NCTM Focal Point Domains 

Table 3. Grade 2 Distribution of Items (Number and Percent) across NCTM Focal Point Domains 

Table 4. Grade 3 Distribution of Items (Number and Percent) across NCTM Focal Point Domains. 

Table 5. Grade 4 Distribution of Items (Number and Percent) across NCTM Focal Point Domains. 

Table 6. Grade 5 Distribution of Items (Number and Percent) across NCTM Focal Point Domains. 

Table 7. Grade 6 Distribution of Items (Number and Percent) across NCTM Focal Point Domains. 

Table 8. Grade 7 Distribution of Items (Number and Percent) across NCTM Focal Point Domains. 

Table 9. Grade 8 Distribution of Items (Number and Percent) across NCTM Focal Point Domains. 

Table 10. Distribution of Items (Number and Percent) across NCTM Focal Point Domains. 



Criterion 1.1: easyCBM® Test Development in Mathematics Page 54 

Table 11. Grade K Distribution of Items (Number and Percent) across CCSS Domains / Clusters. 

Table 12. Grade 1 Distribution of Items (Number and Percent) across CCSS Domains / Clusters. 

Table 13. Grade 2 Distribution of Items (Number and Percent) across CCSS Domains / Clusters. 

Table 14. Grade 3 Distribution of Items (Number and Percent) across CCSS Domains / Clusters. 

Table 15. Grade 4 Distribution of Items (Number and Percent) across CCSS Domains / Clusters. 

Table 16. Grade 5 Distribution of Items (Number and Percent) across CCSS Domains / Clusters. 

Table 17. Grade 6 Distribution of Items (Number and Percent) across CCSS Domains / Clusters. 

Table 18. Grade 7 Distribution of Items (Number and Percent) across CCSS Domains / Clusters. 

Table 19. Grade 8 Distribution of Items (Number and Percent) across CCSS Domains / Clusters. 

Table 20. Distribution of Items (Number and Percent) across CCSS Domains / Clusters. 

Table 21. Illustrative Table of Key Findings from Technical Report 42 

Table 22. Example Mathematics Content Crosswalk for Grade 2 from Technical Report 0802 

Table 23. Example Item Difficulty Estimates from Technical Report 0802 

Table 24. Example Item Statistics from Technical Report 0802 

Table 25. Key Findings Summary from Technical Report 0802 

Table 26. Example Results from Technical Report 0804 

Table 27. Key Findings Summary from Technical Report 0804 

Table 28. Summary of Key Findings from Technical Report 0916 

Table 29. Key Findings Summary from Technical Report 0921 

Table 30. Key Findings Summary from Technical Report 0919 

Table 31. Key Findings Summary from Technical Report 0920 

Table 32. Key Findings Summary from Technical Report 0902 

Table 33. Key Findings Summary from Technical Report 0903 

Table 34. Sample of Key Content Summary from Technical Report 0901 

Table 35. Key Findings Summary from Technical Report 0901 

Table 36. Key Findings Summary from Technical Report 0907 

Table 37. Key Findings Summary from Technical Report 0908 

Table 38. Key Findings Summary from Technical Report 0904 

Table 39. Example of Key CCSS Content Alignment Summary from Technical Report 1314 

Table 40. Example of Key Piloting Plan from Technical Report 1314 

Table 41. Key Findings Summary from Technical Report 1314 

Table 42. Key Findings Summary from Technical Report 1315 

Table 43. Example of Key CCSS Content Standard Alignment from Technical Report 1316  
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Table 44. Key Findings Summary from Technical Report 1316 

Table 45. Example Results from Technical Report 1317 

Table 46. Key Findings Summary from Technical Report 1317 

Table 47. Illustrative Results from Technical Report 1318 

Table 48. Summary of Key Findings from Technical Report 1318 

Table 49. Example Results from Technical Report 1319 

Table 50. Key Findings Summary from Technical Report 1319  

Table 51. Key Guidelines for Anchor Item Selection from Technical Report 1207 

Table 52. Example Item Difficulties by Form Summary from Technical Report 1207 

Table 53. Key Findings Summary from Technical Report 1207  

Table 54. Key Findings Summary from Technical Report 1313 

Table 55. Summary of Results from Technical Report 1403 

  

Figure 1. Example Graph of Relation: Time and Raw Score Performance from Technical Report 1207 

Figure 2. Example Test Information from Technical Report 1207 

Figure 3. Example Test Characteristic Curves from Technical Report 1207 

Figure 4. Sample Item Difficulty Distribution for Anchored Items from Technical Report 1313 

Figure 5. Illustrative Box Plots of Item Difficulty from Technical Report 1313 
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Conclusions Suppor-ng Claims for Criterion 1.2: Item and Form Alignment 

Assessment items and resul?ng test forms align to the expecta?ons of the mathema?cs standards as outlined by 
college- and career-ready (CCR) standards. 
 
1.2.a  Test forms/events delivered to students reflect an appropriate distribu-on of content and related score 
points and item types within forms/events. 

Test forms focus strongly on major and suppor?ng CCSS clusters; forms focus on content and skills for college and 
career readiness. Both the Basic Math (NCTM-aligned) and Proficient Math (CCSS-aligned) forms distribute items 
across the major mathema?cal domains appropriate to each grade. TR 1002 documents that 75–100% of 
benchmark and progress monitoring items across Grades K–8 link to NCTM Focal Points, with par?cularly strong 
coverage in Numbers and Opera?ons, Geometry, Measurement, and Algebra. TR 2101 documents item distribu?on 
across all 11 CCSS domains in the Proficient Math measures (Table 9), with Geometry, Measurement and Data, 
Number and Opera?ons in Base 10, and Opera?ons and Algebraic Thinking most heavily represented across 
benchmark forms. Each seasonal benchmark form contains 45 items. The Proficient Math measures were 
developed explicitly with CCSS—the primary CCR framework for K–8 mathema?cs—as the founda?onal blueprint, 
ensuring forms reflect content and skills iden?fied as necessary for college and career readiness. 
 
1.2.b  Test items are wriDen to elicit evidence of learning rela-ve to one or more CCR standard/s and aligned to 
assessment design specifica-ons. 

Items can be iden?fied as measuring one or more CCR standards; items align to design specifica?ons; items are 
content-accurate. Items can be clearly iden?fied as measuring one or more CCSS standards through structured 
expert review. TR 1208 used 15 raters and a four-point alignment scale to map each item to its intended CCSS; a`er 
Rasch adjustment, 87% of items were rated as directly aligned and 99.6% aligned when requisite prerequisite skills 
were included. TR 1228 (K–2), TR 1229 (Grades 3–5), and TR 1230 (Grades 6–8) used the Distributed Item Review 
(DIR) system, with four to five trained expert reviewers per grade independently assigning CCSS codes and 
alignment strength ra?ngs. Items were developed by experienced mathema?cs teachers targe?ng specific CCSS 
domains, and content accuracy was evaluated through mul?-rater review with consensus discussion resolving 
disagreements. No systema?c content inaccuracies were reported across reports. 
 
1.2.c  The range of item types and cogni-ve demand among test events is sufficient to strategically assess the full 
intent and complexity of CCR standards. 

Items reach depth and complexity of CCR standards; there is an appropriate range of cogni?ve demand; item types 
and demand align to blueprints. TR 1002 explicitly evaluated cogni?ve demand using Webb’s Depth of Knowledge 
(DOK) framework. Results indicated that most items func?on at DOK Level 1 (Recogni?on and Reproduc?on) and 
Level 2 (Skill and Concept), with few reaching DOK Level 3 (Strategic Thinking). This distribu?on is consistent with 
the CBM design ra?onale: benchmark and progress monitoring measures emphasize efficient, repeatable 
assessment of core mathema?cs skills rather than extended-response applica?on. All items are mul?ple-choice, 
which constrains the range of item types but supports standardized administra?on. Alignment across CCSS clusters 
is documented in domain-level tables in TR 2101 (Table 10), covering clusters from founda?onal coun?ng to ra?os, 
expressions, func?ons, and sta?s?cal reasoning. Rater reliability for alignment was strong (ICCs .80–1.0), though 
DOK consensus was more moderate, reflec?ng the subjec?ve nature of cogni?ve demand dis?nc?ons. 
 
1.2.d  The assessment is aligned to the procedural skill and fluency expecta-ons of CCR standards. 

Item development documenta?on and distribu?ons of points directly address standards requiring procedural skill 
and fluency. Procedural skill and fluency are addressed primarily through items func?oning at DOK Level 1 and 
lower Level 2, which characterize the majority of easyCBM® math items across grades (TR 1002). The mul?ple-
choice, ?me-limited CBM format is well-suited to measuring procedural fluency in computa?on, number 
opera?ons, and fact recall. TR 1228 and TR 1229 document strong alignment to CCSS clusters in Number and 
Opera?ons in Base 10 and Opera?ons and Algebraic Thinking—domains that include explicit procedural skill and 
fluency expecta?ons at each grade. TR 1229 notes some overrepresenta?on of Number and Opera?ons in Base Ten 
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in Grade 5. While the document does not formally disaggregate items by procedural versus conceptual categories, 
the DOK distribu?on and domain coverage reflect appropriate emphasis on procedural standards expected for K–8 
mathema?cs screening. 
 
1.2.e  The assessment is aligned to the conceptual understanding expecta-ons of CCR standards. 

Item development documenta?on and distribu?ons of points directly address standards requiring conceptual 
understanding. Conceptual understanding is addressed through DOK Level 2 (Skill and Concept) items, which 
cons?tute a significant por?on of the item pool (TR 1002). Alignment to conceptually demanding CCSS clusters is 
documented across reports: TR 1228 shows coverage of frac?ons as numbers, algebraic thinking, and geometric 
rela?onships in K–2; TR 1229 confirms alignment to conceptual frac?on, geometry, and propor?onal reasoning 
standards in Grades 3–5; TR 1230 documents coverage of Expressions and Equa?ons, The Number System, and 
Ra?os and Propor?onal Rela?onships in Grades 6–8. The DIR alignment process required raters to iden?fy both 
direct and prerequisite skill alignments, suppor?ng iden?fica?on of items targe?ng conceptual founda?ons. The 
document does not formally separate items by CCSS category (procedural vs. conceptual), but the domain and DOK 
distribu?ons suggest adequate representa?on of conceptually oriented standards across all grade bands. 
 
1.2.f  The assessment is aligned to the applica-on expecta-ons of CCR standards. 

Item development documenta?on and distribu?ons of points directly address standards requiring applica?on; for 
high school assessments, items aiend to the full intent of the modeling process. Applica?on is addressed through 
higher-DOK items, though TR 1002 indicates few items reach DOK Level 3 (Strategic Thinking), which would most 
directly correspond to applied mathema?cal reasoning. The mul?ple-choice format limits the range of applica?on 
tasks possible within the CBM design. Items in domains such as Ra?os and Propor?onal Rela?onships, Geometry, 
and Sta?s?cs and Probability—documented in TR 2101 (Table 9) and TR 1230—address applied mathema?cal 
contexts appropriate to middle school grades. As a K–8 screening and progress monitoring system, easyCBM® is not 
designed as a high school assessment, and modeling standards for high school do not apply. Item development by 
experienced classroom teachers incorporated mathema?cal contexts intended to engage students in applied 
problem-solving within the constraints of the mul?ple-choice, benchmark administra?on format. 
 
1.2.g  The assessment includes mathema-cal prac-ces as described in CCR standards. 

Assessment design specifica?ons addressing mathema?cal prac?ces are reflected in items; items are connected to 
CCR mathema?cs; forms reflect distribu?on of mathema?cal prac?ces. Mathema?cal prac?ces (MPs) are not 
explicitly labeled or coded at the item level in the technical reports reviewed. The alignment studies (TR 1002, TR 
1208, TR 1228, TR 1229, TR 1230) focus primarily on content standard alignment and DOK rather than prac?ce 
standard alignment. However, the DOK framework used in TR 1002 captures aspects of mathema?cal reasoning 
(DOK Level 2–3) that overlap with prac?ces such as reasoning abstractly, construc?ng arguments, and making use 
of structure. Items targe?ng CCSS content at Level 2–3 DOK inherently require students to engage in prac?ce-
adjacent behaviors. The document does not provide a distribu?on table of mathema?cal prac?ces or explicit item-
level prac?ce alignments. This represents an area where addi?onal documenta?on would strengthen the alignment 
evidence, par?cularly as CCSS-M places mathema?cal prac?ces at the center of the standards framework. 
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1.2a – 1.2g Alignment for Math: Evalua-on Indicators Alignment in Math 

This section of the technical report provides information on two versions of the easyCBM® mathematics measures: 
1. Basic math is aligned to National Council of Teachers of Mathematics in (NCTM). 
2. Proficient math is aligned to the Common Core State Standards (CCSS).  
 
Note that the Proficient Math is used in screening students with disabilities and Basic Math used in progress 
monitoring. The reason for this distinction is that, when CCSS standards were developed, they were designed to 
increase the rigor over those earlier promulgated with the original NCTM standards. This sec?on presents data 
from six Technical Reports posted on the web site for Behavioral Research and Teaching (BRT): 
hips://brtprojects.org where they can be retrieved by placing the TR# into the search screen and downloaded. 
Again, more specific informa?on can be obtained from these technical reports with the findings presented in this 
summary considered exemplary. 
 

Technical Report 1002 (2012) – The Alignment of easyCBM® Math Measures to Curriculum Standards. 
Technical Report 2101 (2021) – The Alignment between easyCBM® Mathema?cs and Literacy Assessments and 

State and Na?onal Standards. 
Technical Report 1228 (2012) – Alignment of easyCBM® Grades K–2 Math Measures to the Common Core 

Standards. 
Technical Report 1229 (2012) – The Alignment of the easyCBM® Grades 3-5 Math Measures to the Common Core 

Standards. 
Technical Report 1230 (2012) – The Alignment of the easyCBM® Grades 6-8 – Math Measures to the Common 

Core Standards. 
Technical Report 1208 (2012) – The Alignment of the easyCBM® Middle School Mathema?cs CCSS Measures to 

the Common Core State Standards. 
 
Each summary addresses the methods (subjects, semngs, data collec?on, and analy?c procedures) and then the 
results from these technical reports. Where present, actual tables are included; if the tables were too extensive 
(e.g., item response theory [IRT] presenta?ons of difficul?es and misfits), a representa?ve example is presented. 
Finally, each sec?on ends with an APA reference to the technical report. 

 
Basic Math 

Summary of Technical Report 1002: The Alignment of easyCBM® Math Measures to Curriculum Standards (Nese et 
al., 2010). 

This technical report examined the alignment of easyCBM® mathema?cs benchmark and progress monitoring 
measures with the Na?onal Council of Teachers of Mathema?cs (NCTM) Curriculum Focal Points for grades 
Kindergarten through 8. Using Webb’s alignment framework, the study focused on evalua?ng content alignment 
and depth of knowledge (DOK) through expert judgment. 
 
Methods emphasized structured expert review. Thirteen cer?fied teachers with experience using easyCBM® served 
as raters. They were trained to evaluate item-to-standard alignment and DOK using a four-point alignment scale 
and a three-level DOK taxonomy. All benchmark forms for Grades K, 1, and 3–8 were reviewed, along with a 
substan?al subset of progress monitoring forms. Each form contained 16 items, and each item was rated 
independently by at least two raters. Alignment ra?ngs were later dichotomized to iden?fy items clearly linked to 
standards. Reliability of ra?ngs was evaluated using intraclass correla?ons (ICC) derived from cross-classified 
hierarchical linear models. 
 
Results showed generally strong alignment across grades and focal points. For most grades, between 75% and 
100% of benchmark and progress monitoring items were rated as linked to the intended NCTM focal points. 
Kindergarten and Grade 1 showed par?cularly strong alignment, with minor weaknesses in Kindergarten 
measurement.  
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Grades 3 through 7 maintained high alignment across Numbers and Opera?ons, Geometry, Measurement, Algebra, 
and related focal points. Grade eight exhibited weaker alignment, especially in Geometry/Measurement, though 
Data Analysis showed more consistent alignment. 
 
Depth of Knowledge analyses indicated that most items reflected lower to moderate cogni?ve demand, with the 
majority rated at DOK levels 1 (Recogni?on and Reproduc?on) or 2 (Skill and Concept). Few items reached DOK 
level 3 (Strategic Thinking), and consensus on DOK ra?ngs was lower than for alignment judgments, highligh?ng 
the subjec?ve nature of cogni?ve complexity ra?ngs. Reliability es?mates were strong for alignment ra?ngs (ICCs 
generally above .80) and moderate for DOK ra?ngs. 
 
Across the report, tables are systema?cally organized by grade, focal point, and assessment type. Early tables 
summarize alignment frequencies and percentages for benchmark versus progress monitoring forms. Subsequent 
tables disaggregate results by rater, DOK level, and reliability indices, providing transparency and replica?on value. 
Overall, findings support strong content validity for easyCBM® math measures rela?ve to NCTM Curriculum Focal 
Points. The main finding was strong alignment across grades K–7; weaker in Grade 8 Geometry with 75–100% items 
linked; ICCs .80–1.0 
 
Table 1. Example of Analyses from Technical Report 1002 

 
 



Criterion 1.2a-1.2g: easyCBM® Item and Form Alignment Page 
 

61 

Reference 

Nese, J. F. T., Lai, C.-F., Anderson, D., Park, B. J., Tindal, G., & Alonzo, J. (2010). The alignment of easyCBM® math 
measures to curriculum standards (Technical Report 1002). Eugene, OR: Behavioral Research and Teaching, 
University of Oregon. 
  
 

Proficient Math 

Summary of Technical Report 2101: The Alignment between easyCBM® Mathema?cs and Literacy Assessments and 
State and Na?onal Standards (Saez et al., 2021). 
 
The mathema?cs alignment analysis follows the same coding framework as reading but reflects the fact that 
easyCBM® mathema?cs measures were developed explicitly with the CCSS in mind. Alignment evidence is drawn 
from structured coding in the Math alignment spreadsheet, organized by CCSS Adopted, CCSS Revised, and State 
Unique groups. Coding reflects text-based comparisons between state standards and the Common Core State 
Standards (CCSS), followed by determina?on of whether those standards are represented within easyCBM® Math 
benchmarks and progress-monitoring measures. Each state standard was coded using mutually exclusive CCSS 
rela?onship categories: CCSS Exact Match, CCSS Par?al Match, CCSS Devia?on, and Non-CCSS (ADDITIONAL). In 
parallel, easyCBM® alignment was coded as Yes or No based on minimum item-coverage criteria. These codes allow 
interpreta?on of both the degree of conceptual overlap with CCSS and the extent to which easyCBM® math 
measures reflect those standards. 
 
For CCSS Adopted states, nearly all mathema?cs standards were coded as CCSS Exact Matches, yielding consistent 
Yes alignment decisions across domains such as Opera?ons and Algebraic Thinking, Number and Opera?ons, 
Frac?ons, Geometry, and Measurement and Data. 
 
CCSS Revised states showed a balance of Exact and Par?al Matches. Par?al matches typically reflected language 
modifica?ons or reorganiza?on of clusters rather than changes in mathema?cal intent. easyCBM® con?nued to 
align posi?vely with most of these standards. 
 
State Unique mathema?cs standards introduced a higher frequency of CCSS Devia?ons and Non-CCSS outcomes, 
including extensions beyond CCSS grade-level boundaries. Alignment with easyCBM® remained present for core 
concepts but was less comprehensive for unique or extended content. 
 
Table 2. easyCBM® Mathema-cs Alignment Summary by State Group 

State Group easyCBM® 
Alignment 

(Yes) 

easyCBM® 
Alignment 

(No) 

CCSS Exact 
Match 

CCSS Par-al 
Match 

CCSS 
Devia-on 

Non-CCSS / 
ADDITIONAL 

Adopted Majority Few Very High Low–Mod Low Minimal 
Revised Majority Few Very High Low–Mod Low Mod 
Unique Majority Few Very High Low–Mod Low Mod 
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Table 3. easyCBM® Mathema-cs Alignment Summary by Domain for Benchmark (BM) and Progress Measures 
(PM) 

Domains BM1 BM2 BM3 PMs 
Counting & Cardinality 8 9 10 5 
Expressions and Equations 18 17 15 35 
Functions 7 6 8 15 
Geometry 56 51 50 60 
Measurement & Data 32 28 29 30 
Number & Operations in Base 10 30 34 33 46 
Numbers & Operations - Fractions 24 27 24 3 
Operations & Algebraic Thinking 28 29 34 37 
Ratios and Proportional Relations 17 9 20 6 
Statistics and Probability 14 23 18 21 
The Number System 23 24 22 25 
Grand Total 257 257 263 283 

 
Table 4. easyCBM® Mathema-cs Alignment Summary by Cluster for Benchmark (BM) & Progress Measures (PM) 

Clusters BM1 BM2 BM3 PMs 
Add and subtract within 20. 2 3 3 0 

Operations & Algebraic Thinking 2 3 3 0 
Analyze and solve linear equations and pairs of simultaneous linear equations. 2 0 2 4 

Expressions and Equations 2 0 2 4 
Analyze patterns and relationships. 2 1 3 0 

Operations & Algebraic Thinking 2 1 3 0 
Analyze proportional relationships and use them to solve real-world and 
mathematical problems. 14 7 17 6 

Ratios and Proportional Relations 14 7 17 6 
Analyze, compare, create, and compose shapes. 1 2 2 6 

Geometry 1 2 2 6 
Apply and extend previous understandings of arithmetic to algebraic expressions. 2 0 1 3 

Expressions and Equations 2 0 1 3 
Apply and extend previous understandings of multiplication and division to divide 
fractions by fractions. 0 1 2 6 

The Number System 0 1 2 6 
Apply and extend previous understandings of multiplication and division. 1 1 1 0 

Numbers & Operations - Fractions 1 1 1 0 
Apply and extend previous understandings of numbers to the system of rational 
numbers. 3 3 1 0 

The Number System 3 3 1 0 
Apply and extend previous understandings of operations with fractions. 8 9 12 11 

The Number System 8 9 12 11 
Build fractions from unit fractions. 2 4 3 0 
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Numbers & Operations - Fractions 2 4 3 0 
Classify objects and count the number of objects in each category. 1 1 2 0 

Measurement & Data 1 1 2 0 
Classify two-dimensional figures into categories based on their properties. 4 2 3 7 

Geometry 4 2 3 7 
Compare numbers. 0 1 1 5 

Counting & Cardinality 0 1 1 5 
Compute fluently with multi-digit numbers and find common factors and 
multiples. 2 4 0 8 

The Number System 2 4 0 8 
Count to tell the number of objects. 6 7 7 0 

Counting & Cardinality 6 7 7 0 
Define, evaluate, and compare functions. 6 3 4 6 

Functions 6 3 4 6 
Describe and compare measurable attributes. 2 2 3 0 

Measurement & Data 2 2 3 0 
Develop understanding of fractions as numbers. 10 10 10 0 

Numbers & Operations - Fractions 10 10 10 0 
Develop understanding of statistical variability. 2 4 4 0 

Statistics and Probability 2 4 4 0 
Draw and identify lines and angles and classify shapes by properties of their lines 
and angles. 1 1 1 0 

Geometry 1 1 1 0 
Draw construct and describe geometrical figures and describe the relationships 
between them. 10 9 10 5 

Geometry 10 9 10 5 
Grand Total 81 75 92 67 

 
Reference 

Sáez, L., Whitney, M., Swanson, D., & Alonzo, J. (2021). The alignment between easyCBM® mathema@cs and literacy 
assessments and state and na@onal standards (Technical Report 2101). Eugene, OR: Behavioral Research and 
Teaching, University of Oregon. 
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Summary of Technical Report 1228: Alignment of easyCBM® Grades K–2 Math Measures to the Common Core 
Standards (Irvin et al., 2012b). 

Technical Report 1228 examined the alignment of easyCBM® Grades K–2 mathema?cs benchmark assessments 
with the Common Core State Standards (CCSS), with an emphasis on suppor?ng valid instruc?onal decisions in 
forma?ve assessment and response-to-interven?on frameworks. The study employed a two-phase expert review 
design. Par?cipants included experienced general educa?on teachers, special educators, and district-level 
mathema?cs specialists from mul?ple U.S. states, with average mathema?cs teaching experience ranging from 
approximately 10 to 12 years. In Phase 1, one expert per grade reviewed all 135 benchmark items (45 items each 
from fall, winter, and spring) and iden?fied links to on-grade and prior-grade CCSS. Phase 2 expanded the review to 
four addi?onal experts per grade who completed structured training and conducted independent online reviews. 
 
Data collec?on was conducted using the Distributed Item Review (DIR) system, which presented items individually 
and required reviewers to assign CCSS codes and rate strength of alignment (0 = no alignment, 1 = somewhat 
aligned, 2 = directly aligned). Reviewers could also indicate alignment to prerequisite skills necessary for on-grade 
mastery. Data prepara?on involved collapsing sub-standards, correc?ng ra?ng inconsistencies, and aggrega?ng 
ra?ngs across reviewers. Analyses focused on iden?fying primary and secondary standards for each item based on 
frequency counts and compu?ng average alignment strength ra?ngs. Results indicated strong overall alignment 
across grades, with approximately 94% of kindergarten, 99% of Grade 1, and 96% of Grade 2 items aligned to on-
grade or prior-grade CCSS. Alignment was consistently stronger at the domain level than at the individual standard 
level. However, notable gaps were iden?fied, including underrepresenta?on of certain Geometry, Measurement 
and Data, and Opera?ons and Algebraic Thinking standards, informing targeted assessment redevelopment. 
 
Table 5. easyCBM® Mathema-cs Alignments and Key Findings (Grades K–2) 

Grade Overall Alignment Key Findings 
Kindergarten ≈94% aligned Strong domain coverage: gaps in NBT and select CC standards 
Grade 1 ≈99% aligned On-grade alignment strong; Measurement & Data 

underrepresented 
Grade 2 ≈96% aligned Geometry and select OA standards underrepresented 
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Irvin, P. S., Park, B. J., Alonzo, J., & Tindal, G. (2012). The alignment of the easyCBM® Grades K–2 math measures to 
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University of Oregon. 

   



Criterion 1.2a-1.2g: easyCBM® Item and Form Alignment Page 
 

68 

Summary of Technical Report 1229: The Alignment of the easyCBM® Grades 3-5 Math Measures to the Common 
Core Standards (Park et al., 2012). 

Technical Report 1229 examined the alignment of easyCBM® Grades 3–5 mathema?cs benchmark assessments 
with the Common Core State Standards (CCSS) to support valid instruc?onal decision-making within 
response-to-interven?on frameworks. The study used a structured two-phase expert review design. Par?cipants 
included experienced general educa?on teachers, special educa?on teachers, and district math specialists from 
mul?ple U.S. states, averaging approximately 10–12 years of mathema?cs teaching experience. All reviewers 
demonstrated familiarity with CCSS and forma?ve assessment systems. 
 
Data collec?on involved reviewing all 135 benchmark items per grade (45 items each for fall, winter, and spring). In 
Phase 1, one reviewer per grade grouped items by mathema?cal skill and iden?fied alignment to on-grade and 
prior-grade CCSS. Phase 2 expanded reviews to four addi?onal trained reviewers per grade using a secure 
Distributed Item Review (DIR) system. Reviewers iden?fied aligned standards and rated alignment strength (0 = 
none, 1 = somewhat aligned, 2 = directly aligned), including iden?fica?on of prerequisite skills for on-grade 
mastery. 
 
Analyses included data cleaning, frequency counts of selected standards, iden?fica?on of primary and secondary 
alignments, and calcula?on of mean alignment strength ra?ngs. Results showed strong overall alignment: 
approximately 98% of Grade 3 items, 100% of Grade 4 items, and 97% of Grade 5 items aligned to on-grade or 
prior-grade CCSS. Alignment was strongest in Opera?ons and Algebraic Thinking and Number and Opera?ons–
Frac?ons. Geometry and some Measurement and Data standards were underrepresented, par?cularly in Grade 5, 
while several Number and Opera?ons in Base Ten standards were overrepresented. Findings guided targeted item 
development to improve balance and coverage across CCSS domains. 
 
Table 6. easyCBM® Mathema-cs Alignments and Key Findings (Grades 3–5) 

 
 
 
 
 
 

  

Grade Items Aligned Strongly Represented 
Domains 

Underrepresented 
Domains 

Grade 3 ≈98% OA, NF NBT, MD 
Grade 4 100% MD, NF Geometry 
Grade 5 ≈97% NBT, NF Geometry, OA 
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Summary of Technical Report 1230: The Alignment of the easyCBM® Grades 6-8 Math Measures to the Common 
Core Standards (Irvin et al., 2012a). 

Technical Report 1230 examined the alignment between easyCBM® mathema?cs benchmark assessments for 
grades 6–8 and the Common Core State Standards (CCSS). The study used a two-phase expert review design. In 
Phase 1, one experienced educator per grade reviewed 135 benchmark items (45 each for fall, winter, and spring) 
to iden?fy poten?al on-grade and prior-grade CCSS alignments. Phase 2 expanded the review to four addi?onal 
educators per grade, all of whom completed training and conducted item-level alignment ra?ngs using a secure 
Distributed Item Review (DIR) system. Reviewers iden?fied applicable CCSS standards, rated alignment strength, 
and indicated whether items measured prerequisite skills for on-grade mastery. 
 
Data analyses involved cleaning reviewer responses, collapsing CCSS sub-standards, and calcula?ng frequencies of 
standards selected per item. Primary standards were defined as those most frequently selected by reviewers, with 
secondary standards also recorded. Average alignment strength ra?ngs were calculated using Phase 2 data. Results 
showed strong overall alignment across grades, with approximately 99% of grade 6 items, 93% of grade 7 items, 
and 96% of grade 8 items aligned to on- or prior-grade CCSS. Alignment was generally stronger to on-grade 
standards than prior-grade standards. 
 
 
Despite strong overall alignment, findings revealed systema?c over- and underrepresenta?on of specific domains 
and standards. Ra?os and Propor?onal Rela?onships and Expressions and Equa?ons were o`en overrepresented, 
while Sta?s?cs and Probability, Geometry, and Number System standards were underrepresented in several grades. 
These results informed targeted assessment development plans to improve CCSS coverage and strengthen the 
validity of instruc?onal decision-making based on easyCBM® math assessments. 
 
Table 7. easyCBM® Mathema-cs Alignments and Key Findings (Grades 6–8) 

Grade Overall Alignment Key Domain-Level Findings 
6 ≈99% aligned Overrepresenta?on of Ra?os & Expressions; 

underrepresenta?on of Sta?s?cs, Geometry 
7 ≈93% aligned Strong on-grade alignment; Geometry and Number 

System overrepresented 
8 ≈96% aligned Func?ons overrepresented; Number System and 

Sta?s?cs underrepresented 
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Summary of Technical Report 1208: The Alignment of the easyCBM® Middle School Mathema?cs CCSS Measures to 
the Common Core State Standards (Anderson et al., 2012). 
 

Technical Report 1208 documents a formal alignment study examining the extent to which the easyCBM® Middle 
School Mathema?cs measures correspond to the Common Core State Standards (CCSS). The study provides cri?cal 
validity evidence suppor?ng the instruc?onal use of easyCBM® within a forma?ve and Response to Interven?on 
(RTI) framework. The report focuses on alignment quality, rater agreement, and consistency across grades and 
mathema?cal domains. 
 
Methods 

The alignment study employed a structured, standards-based review process. Approximately 50% of the available 
easyCBM® middle school mathema?cs item pool across grades 6–8 was randomly selected for analysis. Items were 
originally developed by a team of experienced middle school mathema?cs teachers to reflect CCSS domains 
including Ra?os and Propor?onal Rela?onships, The Number System, Expressions and Equa?ons, Geometry, 
Func?ons, and Sta?s?cs and Probability. 
 
Fi`een prac?cing middle school mathema?cs teachers from across the United States served as alignment raters. All 
raters completed standardized training delivered via webinar, which introduced the CCSS, alignment defini?ons, 
ra?ng criteria, and scoring procedures. Raters conducted their reviews using the Distributed Item Review (DIR) 
online plaxorm, which ensured consistency in item presenta?on and data collec?on. 
 
Each item was evaluated against its intended CCSS using a four-point alignment scale ranging from 0 (no alignment) 
to 3 (direct alignment). For analy?c purposes, ra?ngs were collapsed into aligned (direct or requisite) versus not 
aligned categories. Rasch measurement modeling was applied to examine rater severity, item ‘endorsability’, and 
overall model fit, allowing for control of rater effects in es?ma?ng alignment outcomes. 
 
Results 

Results indicated strong overall alignment between easyCBM® middle school mathema?cs measures and the CCSS. 
A`er adjus?ng for rater severity, 87% of items were classified as directly aligned to their intended standards. When 
items measuring requisite or prerequisite skills were included, alignment rose to 99.6%, indica?ng near-complete 
coverage of CCSS-relevant content. 
Rater effects were present but modest. Rasch analyses demonstrated acceptable fit sta?s?cs, sugges?ng that 
differences in rater severity did not meaningfully distort alignment conclusions. Overall rater agreement was 
sufficient to support the reliability of the alignment judgments. 
 
Analyses across grades and mathema?cal domains revealed only minor varia?on in alignment rates. No grade-level 
or domain-specific weaknesses were iden?fied that would undermine the use of the measures for forma?ve or 
progress-monitoring purposes. Alignment consistency across grades 6–8 supports the ver?cal coherence of the 
easyCBM® mathema?cs system. 
 
Appendix Table Structure 

The appendices provide detailed transparency into the alignment process. Appendix A documents rater training 
materials and alignment criteria. Appendix B presents Rasch model outputs, including rater severity es?mates and 
item ‘endorsability’ sta?s?cs. Appendix C contains item-level alignment tables organized by grade, domain, CCSS 
code, and rater ra?ngs, enabling replica?on and secondary analyses. Overall, the study provides strong evidence 
that easyCBM® middle school mathema?cs measures are well aligned to the CCSS and suitable for instruc?onal 
decision-making. 
 

  



Criterion 1.2a-1.2g: easyCBM® Item and Form Alignment Page 
 

77 

Table 8. easyCBM® Mathema-cs Alignments and Key Results with Evidence Leading to Interpreta-ons 

Finding Area Key Result Methodological 
Evidence 

Interpreta-on 

Overall Alignment 87% direct alignment; 
99.6% including 
requisite skills 

Rasch-adjusted 
alignment ra?ngs 

Strong correspondence 
to CCSS 

Rater Effects Minimal rater severity 
bias 

Rasch rater severity 
es?mates 

Alignment judgments 
are reliable 

Grade-Level PaDerns Consistent across 
grades 6–8 

Grade-disaggregated 
Rasch analyses 

Ver?cal coherence 
supported 

Domain Coverage High alignment across 
all CCSS domains 

Domain-level alignment 
summaries 

Broad CCSS content 
coverage 

 
Reference 
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Conclusion 

This document summarizes the alignment of easyCBM® mathema?cs measures with state and na?onal standards, 
primarily focusing on the Common Core State Standards (CCSS) and NCTM Focal Points. 
 
Methods: The alignment of easyCBM® mathema?cs measures was evaluated using a structured expert review 
process. Key methods included: 
 
Expert Review: Experienced teachers and specialists reviewed items to assess alignment with specific CCSS 
domains/clusters and NCTM Focal Points. This involved ra?ng the strength of alignment on a scale (e.g., 0-3 or 
specific categories like "Very High" to "Minimal"). 
 
 
Content Blueprin?ng: A content blueprint opera?onalized the construct by specifying targeted standards, the 
number of items per domain, and the balance of item types, complexity, and difficulty. 
 
Data Analysis: Alignment was quan?fied by calcula?ng the frequency of items aligned to primary and secondary 
standards and compu?ng mean alignment strength ra?ngs. Rasch measurement modeling was used to control for 
rater severity. For CCSS-aligned states, alignment was coded as Exact Match, Par?al Match, Devia?on, or Non-CCSS. 
 
Results: The easyCBM® mathema?cs measures demonstrated generally strong alignment with both NCTM Focal 
Points and CCSS standards across grades K-8. 
 
NCTM Alignment: For the Basic Math measures, alignment with NCTM Focal Points was generally strong across 
grades K-7, with between 75% and 100% of items rated as linked. Grade 8 showed weaker alignment in 
Geometry/Measurement, but Data Analysis was more consistent. 
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CCSS Alignment 
• K-2 Math: Overall alignment was high, with approximately 94% of kindergarten, 99% of Grade 1, and 96% of 

Grade 2 items aligned to on-grade or prior-grade CCSS. Alignment was strongest at the domain level, though 
some underrepresenta?on of specific standards (e.g., Geometry, Measurement & Data, Opera?ons & Algebraic 
Thinking) was noted, informing future item development. 

• 3-5 Math: Strong overall alignment was found, with approximately 98% of Grade 3, 100% of Grade 4, and 97% of 
Grade 5 items aligned. Alignment was strongest in Opera?ons & Algebraic Thinking and Number & Opera?ons-
Frac?ons. Geometry and Measurement & Data were underrepresented in Grade 5. 

• 6-8 Math: Strong overall alignment was observed, with 99% of Grade 6, 93% of Grade 7, and 96% of Grade 8 
items aligned. Alignment was generally stronger to on-grade standards. However, Ra?os & Propor?onal 
Rela?onships and Expressions & Equa?ons were o`en overrepresented, while Sta?s?cs & Probability and 
Geometry were underrepresented in some grades. 
 

Overall, the findings indicate that the easyCBM® mathema?cs measures are well-aligned to relevant standards, 
providing a valid basis for instruc?onal decision-making. 

 

Appendix A: Technical Report Table Titles 

Table 1. Example of Analyses from Technical Report 1002 

Table 2. easyCBM® Mathema?cs Alignment Summary by State Group 

Table 3. easyCBM® Mathema?cs Alignment Summary by Domain for Benchmark (BM) and Progress Measures (PM) 

Table 4. easyCBM® Mathema?cs Alignment Summary by Cluster for Benchmark (BM) and Progress Measures (PM) 

Table 5. easyCBM® Mathema?cs Alignments and Key Findings (Grades K–2) 

Table 6. easyCBM® Mathema?cs Alignments and Key Findings (Grades 3–5) 

Table 7. easyCBM® Mathema?cs Alignments and Key Findings (Grades 6–8) 

Table 8. easyCBM® Mathema?cs Alignments and Key Results with Evidence Leading to Interpreta?ons 
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Conclusions Suppor-ng Claims for Criterion 1.3: Fairness and Accessibility 

The assessment is fair and accessible for all students in the intended test-taking popula7on. 
 
This evaluation applies Criterion 1.3 (Indicators 1.3.a–1.3.c) to all sections of the MGCI_1.3 
documentation and finds strong evidence that easyCBM® mathematics assessments are fair, accessible, 
and appropriate for the full intended test-taking population. 
 
For Indicator 1.3.a, item and test-event development procedures demonstrate consistent adherence to 
principles of Universal Design for Assessment (UDA). Student-facing math measures are presented in 
uncluttered formats with clear typography, generous spacing, high contrast, and minimal visual 
distractions, reducing construct-irrelevant variance. Consistency across paper-and-pencil and online 
formats supports comparability of scores. Items undergo systematic content and bias review by 
experienced educators and researchers, followed by national field testing and psychometric evaluation, 
ensuring technical quality and subgroup appropriateness consistent with the Standards for Educational 
and Psychological Testing. 
 
Regarding Indicator 1.3.b, the documentation provides a comprehensive, well-differentiated framework 
for accessibility supports, accommodations, and non-allowable modifications. The intended test-taking 
population is clearly defined, and accommodations are explicitly aligned with intended uses of the 
assessment. A wide range of setting, administration, and response accommodations is supported, drawing 
from NCEO, Smarter Balanced, and NAEP guidance. Crucially, the documentation clearly distinguishes 
accommodations that preserve validity from modifications that alter the construct (e.g., calculators for 
operational math items or extended time on fluency measures). This clarity supports equitable access 
while protecting the validity of score interpretations for students with disabilities and English Learners. 
 
For Indicator 1.3.c, the range of technology-enhanced administration options further supports 
accessibility without compromising validity. Online administration includes scalable text, compatibility 
with assistive technologies, built-in timers, live scoring, and flexible navigation, while maintaining a clean, 
non-distracting interface. Paper-and-pencil options remain fully supported, ensuring access in varied 
school contexts. Guidance is provided for appropriate platform use, administration conditions, and testing 
times. 
 
Overall, MGCI_1.3 demonstrates a rigorous, standards-aligned approach to fairness and accessibility, with 
strong procedural, technical, and documentation evidence supporting equitable access and defensible 
interpretation of mathematics assessment results. 
  
 

1.3a Math Measurement Presenta-on and Fair Access 

This secXon provides formal measure descripXons for the easyCBM® Basic Math and Proficient Math 
measures. DescripXons are wriZen in accordance with the Standards for EducaXonal and Psychological 
TesXng (AERA, APA, NCME), with emphasis on how the measures appear to students and teachers, 
administraXon modes, accessibility features, and consistency across paper-and-pencil and online formats. 
 
The Basic Math and Proficient Math assessments are unXmed, group-administered mulXple-choice 
measures of mathemaXcs skills. For benchmark tesXng, both assessments measure a range of skills closely 
aligned with a variety of state content standards in mathemaXcs. The Basic Math measures were 
developed using the NaXonal Council of Teachers of MathemaXcs (NCTM) Focal Point Standards as an 
iniXal framework, with benchmark forms including test items from all three focal point standards at each 
respecXve grade level. The Proficient Math measures were developed using the Common Core State 
Standards (CCSS) as an iniXal framework. In addiXon to items aligned with the respecXve grade level, the 
Proficient Math benchmark measures also include a small number of items from prior and subsequent 
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grade levels to enhance the test's accuracy as a universal screener, thereby extending the populaXon of 
students whom it reliably measures. The Basic Math measures were designed to be more easily accessible 
(fewer cogniXve demands for processing what is being asked) and to assess a more foundaXonal 
understanding of math, making them most appropriate for students who are performing substanXally 
below their grade-level peers. The Proficient Math measures were designed to be more challenging, in 
line with high expectaXons of grade-level performance. 
 
Student-Facing Materials 

Overall appearance 
From the student’s perspecXve, the measures appear as a single, uncluZered pages of text and graphics 
containing only the items. No scoring marks, numbers, or cues are visible to the student. The design 
minimizes visual distracXons so that performance reflects math skill rather than navigaXon or formaang 
demands. 
 
Layout (Online and Paper-Pencil) 
 • Two-column layout with consistent margins. 
 • A prompt presented in a box with three opXons below. 
 • Minimum reading demands. 
 
Font and typography (Online and Paper-Pencil) 
 • Sans-serif font (e.g., Arial or comparable): Chosen for clarity and readability across grades. 
 • Large, grade-appropriate font size: Font size increases for lower grades and gradually decreases across 

upper grades while remaining comfortably legible. 
 •  Standard capitalizaXon and punctuaXon: Reflects authenXc grade-level text rather than simplified or 

arXficially segmented print. 
 
Spacing and readability (Online and Paper-Pencil) 
 • Generous line spacing: Reduces visual crowding and supports smooth eye movement. 
 • Consistent word spacing: Avoids compression that could arXficially inflate error rates. 
 • Clear line breaks with prompts and four items per page. 
 
Accessibility consideraXons (student) 
 • High contrast (black text on white background). 
 • No background shading or watermarks. 
 • CompaXble with magnificaXon and print enlargement. 
 • Passages can be printed or displayed digitally without altering layout. 
 
Teacher/Assessor-Facing Materials 

Overall appearance 
• The assessor copy is designed for later error marking. 

 
Layout (Online and Paper-Pencil) 
 • Separate scoring form for paper-pencil. 
 • Includes fields for: Skill Area, Student name, and Date. 
 
Font and spacing (assessor) 
 • Same font and font size as student copy to preserve alignment. 
 • Adequate spacing to support rapid eye tracking during oral reading. 
 • Clear visual separaXon between prompt and opXons. 
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AdministraXon experience 
 • The student experiences PRF as “problem-solving”, with no visible scoring or performance pressure 

cues. 
 • The assessor experiences measure as a highly structured, standardized scoring task, supported by 

consistent layout and marking space. 
 
Accessibility and universal design features 
 • Minimal visual cluZer reduces cogniXve load. 
 • Consistent formaang across grades supports comparability. 
 • Print and digital compaXbility allows administraXon in varied school contexts. 
 • Oral direcXons ensure reading performance is not confounded by comprehension of wriZen 

instrucXons. 
 
Grade K–2: Basic Math Measures 

Basic Math measures for grades Kindergarten through Grade 2 are designed to assess foundaXonal 
number sense, operaXons, and mathemaXcal reasoning appropriate for early learners. Student-facing 
forms consist of single-page or short mulX-page booklets with uncluZered layouts, large sans-serif fonts, 
generous spacing between items, and minimal visual distracXons. Items are presented one per line or with 
ample white space to support visual tracking. Teachers receive standardized administraXon direcXons, 
scoring guides, and recording forms. 
 
Paper-and-pencil administraXon uses high-contrast print opXmized for photocopying, while the online 
format presents items one at a Xme or in verXcally spaced lists. NavigaXon controls are simple and 
consistent. Accessibility features include screen-reader compaXbility, keyboard navigaXon, and 
accommodaXon support consistent with individualized educaXon plans. 
 
Grade 3–5: Basic and Transi-on to Proficient Math 

In Grades 3 through 5, easyCBM® math measures emphasize computaXon, problem solving, and 
applicaXon aligned to grade-level standards. Student forms use readable fonts, structured item groupings, 
and consistent response areas. Visual elements such as number lines or simple graphics are used sparingly 
and only when essenXal to the construct being measured. 
 
Teacher materials include administraXon scripts, scoring rubrics, and guidance for interpreXng results. 
Both paper and online versions maintain equivalent layouts to minimize mode effects. Online forms 
support zoom, text-to-speech where appropriate, and clear progress indicators. 
 
Grade 6–8: Proficient Math Measures 

Proficient Math measures for Grades 6 through 8 assess grade-level mathemaXcal proficiency, including 
conceptual understanding, procedural fluency, and applicaXon. Student-facing assessments present 
problems in a clean, well-structured format with clear separaXon between items, consistent mathemaXcal 
notaXon, and sufficient space for computaXon. 
 
Teacher-facing materials emphasize standardized administraXon and scoring consistency. Online delivery 
mirrors paper formats while allowing for dynamic resizing, assisXve technology integraXon, and secure 
test delivery. Accessibility features are designed to reduce construct-irrelevant variance while preserving 
the integrity of the mathemaXcal tasks. 
 
Administra-on Modes and Accessibility 

Across all grades, easyCBM® Math measures are designed for equivalence across administraXon modes. 
Paper-and-pencil formats support tradiXonal classroom administraXon, while online delivery supports 
remote or computer-based tesXng. Accessibility consideraXons include font clarity, spacing, contrast, 
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compaXbility with assisXve technologies, and accommodaXon flexibility, consistent with universal design 
principles and tesXng standards. 
 
If computer-based administraXon is not an opXon, all assessments can be administered on paper-and-
pencil, and the results can be entered into easyCBM® amerward. The student and assessor (teacher) 
copies of the test forms are available as PDF files for teachers to download and print. The benchmark 
measures are organized by grade, benchmark assessment period, and assessment content area. Progress 
monitoring measures are organized by grade and measure type. 
 

 
 
Alignment with Tes-ng Standards 

Measure design, layout, administraXon procedures, and accessibility features align with the Standards for 
EducaXonal and Psychological TesXng1 by supporXng fairness, validity, reliability, and appropriate score 
interpretaXon. Consistency of presentaXon across modes and grades supports comparability and 
defensible use of results for screening, progress monitoring, and instrucXonal decision-making. 
 

1.3b Math Test Accessibility and Accommoda-ons in easyCBM® (From Technical Report # 2510) 

The easyCBM® assessments were designed using Universal Design for Assessment (UDA) principles. 
According to Rose (2006)2, three guiding principles of UDL allow different ways for students to succeed 
that provide mulXple means of representaXon, expression, and engagement. Their purpose is to ensure 
fairness, accessibility, and validity for all students: With disabiliXes and English Language Learners (ELLs). 
 
Furthermore, easyCBM® follows the Standards for Educa7onal and Psychological Tes7ng (AERA, APA, & 
NCME, 2014). Experienced teachers wrote the test items, which University of Oregon researchers 
reviewed for content and bias. Items were field-tested naXonwide, and Item Response Theory (IRT) 
analyses determined item difficulty, discriminaXon, and precision. These analyses guided the creaXon of 
equivalent alternate forms for reading and math measures, supporXng consistent screening and progress 
monitoring, and reliability and validity studies confirmed the measures’ strong psychometric properXes. 
Technical reports are available through Behavioral Research & Teaching (BRT) and ERIC, with further 
findings summarized in Swanson & Tindal (2024). 
 
Tindal (2025)3 emphasizes that standardizaXon ensures fairness, but strict uniformity can limit access for 
students with disabiliXes or diverse linguisXc and cultural backgrounds. Equity requires flexible tesXng 
condiXons that preserve validity while removing irrelevant barriers. easyCBM® incorporates measurement 
changes across three areas: (1) seTng—changes in lighXng, seaXng, or environment [S]; (2) 

 
1 American Educa-onal Research Associa-on, American Psychological Associa-on, & Na-onal Council on 

Measurement in Educa-on. (2014). Standards for Educa.onal and Psychological Tes.ng. Washington, DC: AERA. 
2 Rose, D. H. (2006). A Practical Reader in Universal Design for Learning. Harvard Education Press. 
3 Tindal, G. (2025). Rethinking “Standardization” for NAEP to Increase Equity and Access. University of Oregon: 

Behavioral Research and Teaching. Technical Report 2510. 
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administra-on—repeaXng direcXons or using visual cues [A]; and (3) response—alternaXve response 
methods for selecXon tasks [R]. These changes maintain fairness without altering what is measured. 
DisXnguishing between informal “adaptaXons” and formal “accommodaXons” (listed in IEPs), easyCBM® 
achieves a balance between standardizaXon and flexibility—ensuring all students can accurately 
demonstrate what they know. We have divided all test changes into three types, varying on a conXnuum 
of significance/impact: (a) adapta-ons considered as universally designated supports that are part of a 
student’s instrucXonal pracXces, (b) accommoda-ons listed in most state policies and omen requiring 
recommendaXons for use by an IEP team, and (c) modifica-ons that represent changes to the validity of 
inferences made from the score.  
 
The following test changes in easyCBM® tesXng can be used without reference to IEP teams but should be 
considered with due aZenXon to state tesXng programs, which may or may not allow these pracXces. 
They are considered as extensions of UDA and have been curated from NaXonal Center on EducaXonal 
Outcomes (NCEO) with further changes presented in tables from the Smarter Balanced State ConsorXum 
and NaXonal Assessment of EducaXonal Progress (NAEP), both digital and paper pencil administraXon. 
The comprehensive list is referenced in the technical report by Tindal (2025). 
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Table 1. Test Changes as Adapta-ons or Extensions of UDA in SeTng [S], Administra-on [A], or Response [R] 

Adapta-ons Type Defini-on and Clarifica-on 
Clarify/Simplify/Explain/Repeat 
DirecXons/ Cue to stay on task 

A Clarify/Simplify/Explain/Repeat direc-ons ensures that students hear the direcXons and problems 
accurately. Cue/prompt responses as needed. 

Color Contrast/Overlays/Templates  A Color Contrast or Overlays/Templates provide students beZer access to printed text or text on screens 
and therefore allow them to beZer understand and interpret the problem or item. 

Extended Xme (if not fluency 
measures)  

SA Extended -me may funcXon like breaks, allowing students to take more Xme in reading the problems, 
reviewing the opXons (for selected response types), or composing responses in producXon tasks. This 
change does not include fluency measures. 

Familiar proctor/test administrator  A Familiar proctor/test administrator provides the student a person with whom they have experience 
(perhaps in the direcXons being read in a more appropriate manner or in the prompXng to move along) to 
increase access to a wider range of problems. 

HighlighXng/Masking A Highligh-ng or masking allows students to make criXcal text stand out more from other text, thereby 
reducing the need to mentally sort/focus on criXcal content. 

Large print A PresentaXon of assessment forms in print greater than standard 12- or 14-point font makes the materials 
more visible. Note that ‘Zoom’ can be used in the digital environment. 

MagnificaXon / Zoom A Magnifica-on is a simple strategy to ensure that the student can see/read the item. 
ManipulaXves/Abacus A Manipula-ves or Abacus may allow students to organize, sort, or count objects to represent the problem 

concretely (does not include ‘numbers’ tables). 
MathemaXcs crib sheet A Mathema-cs crib sheets may funcXon as a scaffold to ensure accurate informaXon can be retrieved (e.g., 

conversion of measures across different metrics). 
MulXple days or breaking test 
sessions 

SA Mul-ple days or breaking up the length of tesXng sessions may allow students to avoid faXgue and 
maintain aZenXon. This change does not apply to fluency measures. 

Noise reducXon (buffer)/Volume 
Adjustment/AmplificaXon 

A Noise reduc-on (buffers) or Volume Adjustment/Amplifica-on can occur in any manner that allows 
students to maintain aZenXon, by either reducing excess noise, providing white noise, or playing music 
from the student’s playlist. 

Paper format/Print on demand  A Paper format or print on demand may ensure that students can see/read items and problems without 
having to access content displayed on a computer screen and potenXally reduce glare or avoid scrolling. 

PreferenXal seaXng S Preferen-al sea-ng may reduce student anxiety or ensure that direcXons are heard (e.g., siang in the 
front of the room). 

Read aloud by humans or computers SA Read aloud provides students access to problems and opXons that otherwise may be not read or misread. 
Includes student reading aloud. Note: Only the DirecXons can be read aloud in Proficient and Basic 
Reading measures. 
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Recorded oral responses  R Students may have their responses recorded for teachers to score later. This adjustment applies only to 
producXon responses (e.g., LeZer Names or Sounds, Phoneme SegmenXng, either Word or Passage 
Reading Fluency). 

Scratchwork paper / Mark up 
booklets (e.g., eliminaXng opXons). 

SAR Students can have scratch paper when taking any of the measures, so they can record notes or test taking 
strategies. 

Scribe R Another person records the student’s response. Note that this change only applies to producXon wriZen 
responses (e.g., mathemaXcs problems). 

Small group or individual 
administraXon 

S Small-group and individual administra-on potenXally provide students a less distracXng environment. 

Speech-to-text / closed capXoning A (Recorded) Direc-ons can be presented via text so the student hears and sees them. This change includes 
use of closed capXons. 

TacXle graphics A Graphics can be presented in a tacXle format to the student (primarily used in mathemaXcs). 
Text-to-speech (computer generated 
voice)   

A Text-to-speech (computer-generated voice) provides students the direcXons, which might otherwise be 
misread (or misinterpreted) by the student. Note: This change follows the same restricXons as Read Aloud 
(direcXons only in reading comprehension but allowance in mathemaXcs). 

TranslaXons or different language 
versions. 

A Mul-ple languages (e.g., English or Spanish) may be used in translaXons of test direcXons. Note: If the test 
is a measure of the primary language, then items and problems must be presented in that language. 

 
Table 2. Test Changes Noted in the IEP as Allowed or Required in SeTng [S], Administra-on [A], or Response [R] 

Accommoda-on Type Defini-on and Clarifica-on 
AssisXve 
Technology 

SAR Any assis-ve devices that allow facilitaXve changes in presentaXon to or responses from students. 

Braille  AR Universal English Braille (UEB) is the preferred type of Braille, but whatever presentaXon type is presented, it should be 
consistent with that used in instrucXon. 

Signed 
administraXon 

AR Signed administra-on (or response) is designed so that students with hearing impairments or who are deaf can 
parXcipate in taking most easyCBM® measures (those that use mulXple choice items). However, for fluency measures 
that require the student to read out loud, the loss or limit of hearing may impede clear enunciaXon and make this 
measure difficult to score; therefore, these measures should not be administered. 

Medical Supports SAR Various medical or prosthe-c supports provided during the test administraXon. 

 
Some test changes are neither adaptaXons (universally designed adjustments) nor accommodaXons but are modifica-ons: They invalidate the score and any 
decisions that can be made from the student’s performance. The reason for this invalidaXon is that the construct being measured is changed, along with the 
change in seang (S), administraXon (A), or response (R).  
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Table 3. Test Changes Not Allowed in SeTng [S], Administra-on [A], or Response [R] 

Modifica-on Type Defini-on and Clarifica-on 
Extended Time for 
Fluency Measures* 

 
A 

Extending -me for fluency measures misrepresents this construct because the measures are Xmed for 1-minute to 
obtain a measure of rate. 

Read Aloud of 
Comprehension 
Measures  

 
A Read aloud of passages and ques-ons (with opXons) changes the construct to ‘listening comprehension’ and 

misrepresents the construct of ‘reading comprehension’. Note that the test direcXons may be read aloud. 

Calculator for Math 
Measures 
 

 
A 

Allowing students to use a calculator represents a modificaXon of math problem solving when items require explicit 
operaXonal problems (e.g., 12 ÷ 4 = __). Although some easyCBM® math problems are not explicit operaXons, allowance 
of calculators becomes problemaXc in implementaXon and oversight. 

*Fluency measures: LeEer Names, LeEer Sounds, Phoneme Segmen7ng, Word Reading Fluency, Passage Reading Fluency, all Spanish measures except for 
Vocabulary, and Dyslexia Iden7fica7on measures (Rapid Automa7c Naming and Pseudo-Words).  
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Conclusion 

The recommendaXons of these test adaptaXons with easyCBM® are based on a technical report4 wriZen under a 
contract with the NAEP Validity Studies Panel and scheduled to be published in October 2024 when the Trump 
administraXon canceled the contract through the American InsXtutes of Research (AIR). The research upon which 
the report is based represents a nearly exhausXve review of both published refereed publicaXons and technical 
reports from various professional organizaXons over the past 40 years. Before the report was completed, the major 
conclusions and perspecXves had been reviewed by the Panel with eventual agreement that NAEP may need to 
review and possibly revise its policies on accommodaXons based on the empirical and logical analysis presented in 
the report that included the following areas addressed: 

• Research on Test AccommodaXons from NAEP as well as from meta-analyses conducted and published for 
students with disabiliXes and English language learners. 

• Analyses and summaries of (in)consistencies among state pracXces. 
• Impact of test adaptaXons on students with disabiliXes. 
• SpeculaXons on form versus funcXon within a behavioral perspecXve. 

See Lite version for free and released test items 
 
  
 

1.3c UDL with Technology Enhanced Administra-on and Scoring 

Assessment Administra-on User’s Manual (page 18) 

With easyCBM®, educators have the opXon of assessing via computer-based administraXon or with paper and 
pencil.  
 
The un7med tests (Vocabulary, Basic Reading, Proficient Reading, Basic Math, Proficient Math) may be given in a 
group seang and are opXmized for student online tesXng on a computer or tablet. When a test is administered 
online, you simply need to monitor the tesXng environment while students are working. The online tesXng is 
student-paced, though we recommend establishing maximum administraXon Xmes for the benchmark assessments 
(see Benchmark TesXng Time Required by Subject table below) for all students except those whose IEPs indicate 
they should receive extended Xme as an accommodaXon on tests. When students log in during a benchmark 
window, they will automaXcally have access to the appropriate benchmark test forms. For progress monitoring 
tests, you will need to assign the forms in advance. 
 
The 7med fluency measures (the early literacy and fluency measures for both English and Spanish) must be 
administered individually (one-on-one) with each student. You can conduct live scoring by entering student 
responses (item-level data) directly into the easyCBM® system via a computer or tablet while administering the 
assessment. A built-in Xmer is provided for ease of use. We recommend a device with touch screen technology for 
live scoring, so that students are not aware when an error is being marked (audible 'clicks' to mark errors introduce 
potenXal measurement error and should be avoided).  
 
If computer-based administraXon is not an opXon, all assessments can be administered on paper-and-pencil, and 
the results can be entered into easyCBM® amerward. The student and assessor (teacher) copies of the test forms 
are available as PDF files for teachers to download and print. The benchmark measures are organized by grade, 
benchmark assessment period, and assessment content area. Progress monitoring measures are organized by 
grade and measure type. 
 
 
 
 

 
4 Tindal, G. (2025). Rethinking “Standardization” for NAEP to Increase Equity and Access. University of Oregon: 

Behavioral Research and Teaching. Technical Report 2510. 
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Table 4. Administra-on Methods – Online and Paper-Pencil 

 
Tes-ng Times 

Basic and Proficient Math measures each take approximately 20 minutes for students in Grades K-2 and 30 minutes 
for students in Grades 3-8. Please note that these Xmes do not include reading direcXons or transiXoning between 
tests.  
 

Appendix A: Technical Report Table Titles 

Table 1. Test Changes as AdaptaXons or Extensions of UDA in Seang [S], AdministraXon [A], or Response [R] 

Table 2. Test Changes Noted in the IEP as Allowed or Required in Seang [S], AdministraXon [A], or Response [R] 

Table 3. Test Changes Not Allowed in Seang [S], AdministraXon [A], or Response [R] 

Table 4. AdministraXon Methods – Online and Paper-Pencil 

 
References 

easyCBM User’s Manual (2025). Eugene, OR: University of Oregon – Behavioral Research and Teaching. 
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Conclusions Suppor-ng Claims for Criterion 2.1: Overall Achievement 

The interim assessment provides for valid inferences about a student’s current overall achievement in the 
target content domain. 

2.1.a  Item and form development procedures result in high-quality test events. 

Item development, review, and pilo>ng procedures and materials are designed to ensure all newly 
developed items meet technical quality standards and are reliable. The document describes a mul>-stage 
development process applied across mul>ple technical reports. TR 0908 details the development of Grade 
7 Basic Math items: 912 items were generated through a structured pipeline, piloted with approximately 
2,800 students, and analyzed via Rasch calibra>on and distractor analysis before forms were assembled. 
TR 1405 documents large-scale opera>onal pilo>ng across Grades K–8 with more than 135,000 students, 
establishing the breadth of the item pool suppor>ng Proficient Math and CCSS-aligned forms. Items are 
reviewed internally for standards alignment, mathema>cal accuracy, and clarity, and externally for grade-
level appropriateness, bias/sensi>vity, and usability. Distractor analysis is applied post-pilo>ng to evaluate 
item quality and flag items for revision or removal. For online administra>on, items are displayed one per 
screen with randomizable response op>ons, standardizing the test event across administra>ons. 
Administra>on is standardized across online and paper-and-pencil delivery contexts, reducing examiner-
level error. Taken together, these development, review, and pilo>ng procedures cons>tute a systema>c, 
evidence-based approach to producing math test events that meet technical quality standards prior to 
opera>onal deployment. 
 
Assessment design specifica>ons and test development and review procedures ensure test events meet 
content and sta>s>cal quality criteria. Sta>s>cal quality criteria are documented and applied through both 
Item Response Theory and Classical Test Theory frameworks across all technical reports. Rasch calibra>on 
(1PL, implemented in Winsteps) provides item difficulty es>mates on a common logit scale and fit 
sta>s>cs to iden>fy items with unexpected response paaerns. Anchor item designs in TR 1405 support 
form comparability by linking item parameters across administra>ons and ensuring score-scale 
consistency. CTT-based analyses complement Rasch results: Cronbach’s alpha evaluates internal 
consistency, and inter-form correla>ons assess alternate-form equivalence. TR 2602 uses Rasch marginal 
reliability as the primary reliability index for Proficient Math, providing an IRT-based analogue to classical 
alpha. TR 1312 reports generalizability coefficients alongside alpha for CCSS Grades 6–8 research forms, 
par>>oning variance to evaluate score consistency across forms. Content quality criteria—alignment to 
NCTM Focal Points or CCSS-M by grade, blueprint-controlled item distribu>ons, and visual and linguis>c 
accessibility requirements—are reviewed before and during pilo>ng. These intersec>ng sta>s>cal and 
content quality criteria provide a rigorous framework for ensuring that math test events are both 
psychometrically sound and standards-aligned before opera>onal use. 
 
2.1.b  Achievement scores are reliable. 

Item/test development and review procedures facilitate the reliability of test scores. Item and form 
development prac>ces are explicitly oriented toward producing reliable scores across Basic Math, 
Proficient Math, and CCSS-aligned forms. Blueprint-based form construc>on specifies item counts by 
domain and difficulty range per grade, ensuring that each form samples the construct consistently and 
reduces variance aaributable to form-construc>on differences. For computa>on measures, item difficulty 
is calibrated through Rasch modeling prior to form assembly, ensuring forms are parallel in difficulty and 
produce interchangeable scores. Online administra>on under standardized condi>ons removes examiner 
variability as a source of error. The document notes that form length is a recognized reliability constraint 
and recommends that longer forms—or op>mized item targe>ng via IRT—are appropriate remedies when 
reliability is insufficient. Blueprint constraints, review procedures, and IRT-guided form assembly are 
therefore reliability-aware by design, establishing at the development stage the condi>ons necessary for 
dependable student scores across administra>ons. 
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Procedures for calcula>ng and evalua>ng reliability are well-documented and appropriate. Mul>ple 
reliability methods are documented and applied across technical reports, each matched to the measure 
type and intended use. Cronbach’s alpha and split-half reliability are the primary internal consistency 
indices for Basic Math and Proficient Math total scores (TR 0915, TR 1006, TR 1405). Rasch marginal 
reliability is reported for Proficient Math forms (TR 2602), providing an IRT-based precision index that 
accounts for the distribu>on of student ability rela>ve to item difficulty. Generalizability coefficients and 
Phi coefficients are reported for CCSS research forms in Grades 6–8 (TR 1312), par>>oning variance to 
evaluate rela>ve and absolute decision consistency. Standard errors of measurement are computed from 
reliability es>mates and score standard devia>ons. Slope reliability for growth monitoring is es>mated via 
two-level hierarchical linear models across fall–winter–spring (TR 1804), reported by grade and quar>le. 
This mul>-method approach is appropriate to the range of measures, grades, and uses documented 
throughout the technical reports. 

Obtained reliability indices and es>mates of precision are at an appropriate level to support the use of 
results as intended. Obtained reliability es>mates are strong for total-score measures and variable for 
growth indices. Cronbach’s alpha for Basic Math total scores ranges from .80–.87 across Grades 1–8 (TR 
0915) and .78–.89 across Grades K–2 (TR 1006), reaching .81–.95 with a median of .90 in the large-scale 
TR 1405 sample of more than 135,000 students. Rasch marginal reliability for Proficient Math ranges from 
.81–.87 across all grades and seasons (TR 2602), suppor>ng use for benchmark screening. Research-
version CCSS forms in Grades 6–8 (TR 1312) yielded lower alpha (.55–.79) and generalizability coefficients 
(.62–.79), with the document recommending revision before opera>onal deployment. Slope reliability 
from HLM analyses (TR 1804) is variable across grades and quar>les, with some grades showing moderate 
values but many showing lower es>mates, indica>ng that growth scores require addi>onal administra>ons 
or longer measurement windows to support high-stakes individual decisions. Together, these values 
support total-score math measures for screening and benchmark purposes, with supplementary 
administra>ons recommended where slope precision is needed. 

 

Abstract 

This technical document summarizes primary studies conducted at Behavioral Research and Teaching 
(BRT) in the development and valida>on, specifically reliability, of easyCBM® Math measures for Grades K 
– 8. All studies present summaries of results and then illustra>ve findings with screen shots of exemplary 
tables. Note that all primary studies can be obtained at haps://brtprojects.org. Note: All tables and figures 
in this summary are examples of those presented in full within the individual Technical Reports but are not 
exhaus>ve, just illustra>ve. 

Defini-on and Types of Reliability 

Reliability refers to the degree to which an assessment yields scores that are consistent, precise, and 
reproducible for a defined purpose, popula>on, and set of tes>ng condi>ons. In educa>onal 
measurement, reliability is not a fixed property of a test “in general”; it is an empirical characteris>c of 
scores produced in a par>cular administra>on and interpreted for decisions. When reliability is high, 
observed score differences are more likely to reflect true differences in student performance on the 
construct being measured rather than random fluctua>ons in tes>ng condi>ons, item sampling, or scoring. 
 
Reliability is olen described using observed-score theory, where an observed score is viewed as a 
combina>on of a true score plus measurement error. Error can arise from many sources: sampling a 
limited set of items from a broad content domain; day-to-day variability in student aaen>on, fa>gue, or 
mo>va>on; differences in administra>on condi>ons (>me limits, direc>ons, access to tools, tes>ng 
environment); and differences in scoring procedures. Because no single study isolates every poten>al 
source of error at once, educa>onal assessment programs typically assemble a “reliability argument” by 
repor>ng mul>ple indices that are well matched to how scores will be used (e.g., screening classifica>on, 
progress monitoring growth, or program evalua>on). 
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Alternate form reliability (parallel-forms reliability) evaluates the consistency of scores across two 
equivalent forms designed to measure the same content and skills. Alternate forms are constructed from a 
common blueprint—content balance, difficulty range, item formats, >me limits, and scoring rules—and 
administered under comparable condi>ons, olen close in >me. The correla>on between Form A and Form 
B scores provides evidence that students would obtain similar results regardless of which form they 
received. In progress monitoring, alternate-form evidence is especially important because students are 
tested repeatedly and score change should reflect learning rather than differences among forms. 
 
Test–retest reliability evaluates score stability over >me by administering the same form (or a highly 
similar form) to the same students on two occasions separated by a specified interval. The resul>ng 
correla>on es>mates the extent to which students maintain their rela>ve standing over that >me window. 
Test–retest evidence is most informa>ve when the construct is expected to be rela>vely stable across the 
retest interval and when administra>on condi>ons are held constant. If the interval is long enough for 
meaningful learning to occur, stability can decrease for substan>ve reasons; therefore, test–retest designs 
require careful interpreta>on and an interval aligned to the intended use (e.g., short-term stability vs. 
sensi>vity to growth). 
 
Internal consistency reliability addresses the extent to which items within a single form func>on together 
to measure a common underlying construct. For dichotomously scored items common in mathema>cs 
screeners, Cronbach’s alpha is frequently reported as an index of how well items cohere and how much 
precision is gained by aggrega>ng across items. Internal consistency tends to increase when a test includes 
more informa>ve items, when item difficul>es are appropriately distributed (not all too easy or too hard), 
and when items discriminate among students in the target achievement range. Internal consistency is 
typically strongest for the total score and lower for short subtests, because fewer items provide less 
opportunity to average out item-sampling error. 
 
Inter-judge (inter-rater) reliability applies when human judgment contributes to scoring—for example, 
scoring constructed responses, applying rubric criteria, or recording errors during performance tasks. It 
quan>fies the extent to which different scorers assign the same score to the same student work under 
standardized scoring rules. Depending on the score scale and scoring design, inter-judge reliability may be 
es>mated using percent agreement, Cohen’s kappa, intraclass correla>on coefficients, or generalizability 
approaches. Strong inter-judge reliability is essen>al because inconsistent scoring introduces error that 
can overwhelm the precision gained from well-designed items. 
 
These types of reliability are complementary rather than compe>ng. Benchmark screening olen 
priori>zes internal consistency to support dependable total scores at a single >me point, while progress 
monitoring priori>zes alternate-form evidence to ensure equivalence across repeated administra>ons. 
Test–retest evidence clarifies short-term stability when the same form is reused or when interpre>ng 
change over brief windows. When scoring involves judgment, inter-judge evidence becomes essen>al 
because it can limit the maximum reliability aaainable by any other design. 
 
Reliable scores are essen>al because educa>onal decisions require separa>ng true differences in student 
performance from random error. When reliability is low, screening cut scores and growth targets become 
unstable, confidence intervals widen, and students may be misclassified—either missing needed support 
or being placed in interven>ons unnecessarily. Reliable measurement reduces overreac>on to chance 
score swings, strengthens progress-monitoring decisions, and improves fairness by providing consistent 
informa>on across classrooms, schools, and tes>ng occasions. It also increases sta>s>cal power for 
evalua>ng programs and policies and supports more credible validity arguments about what scores mean 
and how they should be used. 
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Summary of Technical Report Findings 

This sec>on summarizes reliability-related findings reported in the aaached synthesis of Behavioral 
Research and Teaching (BRT) technical reports focused on easyCBM® mathema>cs measures. These 
findings are illustra>ve: this document is a review of primary studies conducted by BRT researchers and 
cataloged on the BRT technical report site (haps://brtprojects.org). The studies vary in grade span, sample 
composi>on, item types, administra>on seasons, and analy>c methods; therefore, the paaerns below 
should be interpreted as evidence within those specific study contexts rather than as universal constants. 
Across the reviewed reports, internal consistency evidence is consistently strong for total mathema>cs 
scores used for screening and benchmarking.  
 
Technical Report 0915 examined internal consistency of mathema-cs general outcome measures in 
Grades 1–8 using large grade-level samples from a mid-sized Oregon school district. Cronbach’s alpha for 
total scores was reported in the strong range across grades (approximately .80 to .87). The report also 
documented item-level descrip>ves and inter-item correla>ons consistent with broad-domain outcome 
measures: modest but posi>ve correla>ons and a spread of difficul>es that supported differen>a>on 
among students. Subtest reliabili>es were lower, which the report aaributed largely to the reduced 
number of items per focal point domain. 
 
Technical Report 1006 extended reliability evidence to the primary-level mathema-cs and situated 
reliability within a broader technical adequacy argument for Grades K–2. Using large regional samples 
(thousands of students per grade), the report evaluated benchmark measures across seasons using 
Cronbach’s alpha and split-half es>mates. Across K–2 and seasons, internal consistency was strong (alphas 
roughly .78 to .89). The split-half coefficients were more moderate, as expected for shorter halves, but 
provided converging evidence of score consistency. Importantly, the report also examined growth 
reliability using two-level hierarchical linear models. Slope reliability was adequate for students in the 
lower three achievement quar>les but lower for the top quar>le, sugges>ng that growth inferences may 
be less stable at the upper end of performance, poten>ally because of ceiling effects or reduced score 
variability. 
 
Technical Report 1405 provided large-scale evidence for internal consistency of the easyCBM® CCSS 
mathema>cs benchmark measures for Grades K–8 using extant na>onal data from fall and winter 
administra>ons. The scale of the dataset (more than 135,000 students in fall and roughly 148,000 in 
winter) supported stable es>ma>on of reliability across grades and seasons and enabled detailed 
item-level checks. The report documented strong internal consistency across all grades and 
administra>ons, with alpha values spanning approximately .81 to .95 and a high median around .90. The 
report also included split-half indices for first-half and second-half test segments and correla>ons 
between halves, suppor>ng the conclusion that items func>oned cohesively. An addi>onal contribu>on 
was item discrimina>on evidence based on upper and lower performance groups: nearly all items showed 
the expected paaern, with higher-performing students selec>ng correct responses at higher rates than 
lower-performing students. Technical Report 2602 extended the same analysis of internal-consistency 
reliability evidence for easyCBM® benchmark measures in Grades 3–8. Data included several  student 
iden>fiers, for Benchmark administra>ons and then split into separate Fall and Winter benchmark files. 
Results are reported by grade and season. 
 
Technical Report 2602 addressed internal-consistency reliability evidence for easyCBM® benchmark 
measures in Grades 3–8, using both Rasch and Classical Test Theory. Results support internal-consistency 
reliability across Grades 3–8 in Fall and Winter; Rasch marginal reliabili>es were consistently above .80. 
 
Technical Report 0908 focused on a single grade (7) progress monitoring and benchmark form 
development and complements classical reliability evidence with item-bank calibra>on and form 
comparability evidence. The study piloted a large item pool (912 items) with a na>onal sample of 
approximately 2,800 students and analyzed item performance using a one-parameter logis>c Rasch model 
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(Winsteps). Technical Report 0804 extended this analysis to Grades 1-8 to address alternate form 
reliability and reported strong inter-form correla>ons. The calibrated item bank supported the 
construc>on of mul>ple progress-monitoring forms and benchmark screeners with closely matched mean 
difficul>es within focal-point groupings. The report also presented classical reliability evidence (including 
Cronbach’s alpha for forms and alternate-form correla>ons), aligning the item-bank work with the 
prac>cal need for equivalent forms in repeated measurement. 
 
Technical Report 0916 addressed reliability while developing scalable mathema>cs screening measures. 
Cronbach’s alpha was reported over various forms and within specific mathema>cal content domains. 
These findings are reported across Grades 1-8 with results are posted under Item-Test Development. 
 
Technical Report 1312 inves>gated reliability for math measures used with students in Grades 6-8. Three 
types of reliability were considered: internal consistency, test-retest, and generalizability. The results 
confirmed sufficient reliability in the forms across all grades. 
 
Finally, Technical Report 1804 documented the reliability of the slope for math measures used with 
students in grades K-8. The findings varied in the slope for each subset of math domains and their 
correla>on as well as the student growth slopes (true score variance/total variance).  
 
Across the technical reports, several cross-cuong themes emerge. First, reliability is strongest for full-
length total scores and decreases when scores are subdivided into short subscales, underscoring the 
importance of priori>zing total scores for screening decisions. Second, the combina>on of standardized 
online administra>on and large samples supports stable reliability es>ma>on and reduces procedural 
sources of error, but reliability s>ll depends on how well items target the intended achievement range for 
a grade and season. Third, progress monitoring places special emphasis on form equivalence and growth 
sensi>vity; therefore, evidence about alternate-form reliability and growth (slope) reliability adds meaning 
beyond a single alpha coefficient. Taken together, the set of reports summarized here provides converging 
evidence that easyCBM® mathema>cs measures can yield dependable total scores for benchmark 
screening and can support progress monitoring when forms are carefully constructed and monitored. As 
with any assessment system, reliability should be re-evaluated when measures are updated, used in new 
contexts, or applied to decisions beyond their original design. 
 

Summary of Technical Report 0915: Internal Consistency of General Outcome Measures in Grades 1 – 8 
(Anderson et al., 2009).  

Technical Report 0915 examined the internal consistency of mathema-cs general outcome measures 
used for screening and progress monitoring across grades 1 through 8. The primary purpose of the study 
was to determine whether the grade-level mathema>cs screeners produced reliable total scores suitable 
for district-level decision-making. 
 
Methods 

Par>cipants included large, grade-specific samples drawn from a mid-sized school district in Oregon. 
Sample sizes ranged from approximately 1,100 to over 1,350 students per grade, with representa>on 
across general educa>on, special educa>on, economically disadvantaged, and historically low-achieving 
popula>ons. Demographic data were collected during the spring of 2009 and used as an approxima>on of 
student characteris>cs during fall 2009 tes>ng. The mathema>cs screeners were computer-based 
assessments administered in group seongs during the fall of the 2009 school year. Each grade-level test 
consisted of 48 dichotomously scored items aligned with Na>onal Council of Teachers of Mathema>cs 
(NCTM) Curriculum Focal Point Standards. Items were distributed evenly across three focal point domains 
per grade. Standardized administra>on procedures and automated scoring were used to reduce 
procedural error and ensure consistency across schools. Data were prepared by coding each item for 
response selec>on, correctness, and focal point domain. Internal consistency reliability was evaluated 
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using Cronbach’s alpha for total scores and for subtests corresponding to individual focal point domains. 
Descrip>ve sta>s>cs, including item means, variances, inter-item correla>ons, standard devia>ons, and 
standard errors of measurement, were calculated for each grade level. 

Results 
Across grades 1 through 8, total test reliability was consistently strong. Cronbach’s alpha values for the full 
48-item tests ranged from .80 to .87, indica>ng adequate internal consistency for screening purposes. 
Item difficulty values were generally centered near the midpoint, with sufficient variability to differen>ate 
student performance. Inter-item correla>ons were modest but posi>ve, reflec>ng broad coverage of 
mathema>cal content. Subtest reliabili>es were lower than total test reliabili>es, largely due to the 
reduced number of items per focal point. The findings support the use of total scores for screening and 
progress monitoring, while sugges>ng cau>on when interpre>ng individual subtest scores. 

Table 1. Example of Overall Sta-s-cs from Technical Report 0915 

 

Table 2. Sample Inter-Item Correla-ons from Technical Report 0915 
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Table 3. Summary of Key Findings from Technical Report 0915 

Category Summary 

Sample 

Large district-wide samples from a mid-sized Oregon school district. Sample sizes ranged 
from approximately 1,115 to 1,359 students per grade (Grades 1–8), with representa>on 
of special educa>on, economically disadvantaged, and historically low-achieving 
students. 

Assessment Forms 
Computer-based mathema>cs general outcome measures aligned to NCTM Curriculum 
Focal Point Standards. Each grade-level test contained 48 items total, with 16 items per 
focal point domain. 

Analysis Method 
Classical test theory methods were used, with internal consistency evaluated primarily 
using Cronbach’s alpha. Inter-item correla>ons, score variance, and standard error of 
measurement (SEM) were also calculated. 

Items Analyzed 
A total of 48 dichotomously scored items per grade-level assessment, spanning three 
focal point domains (e.g., number and opera>ons, geometry, algebra, measurement, or 
data analysis, depending on grade). 

Problema-c Items 
No individual items were flagged as severely problema>c. However, shorter subtests 
(individual focal point domains) showed reduced reliability compared to the full 48-item 
composite, reflec>ng fewer items rather than poor item quality. 

Item Fit 
Item-level descrip>ve sta>s>cs indicated appropriate difficulty ranges and variability 
across grades. Inter-item correla>ons were generally low to moderate, consistent with 
broad-domain outcome measures. 

Overall Conclusion 

Results demonstrated adequate to strong internal consistency for the full mathema>cs 
screener across Grades 1–8 (Cronbach’s alpha ≈ .80–.87). The measures are appropriate 
for screening purposes, though cau>on is advised when interpre>ng subtest scores due 
to lower reliability associated with shorter item sets. 

 
Reference: 

Anderson, D., Tindal, G., & Alonzo, J. (2009). Internal consistency of general outcome measures in grades 
1–8 (Technical Report 0915). Eugene, OR: Behavioral Research and Teaching, University of Oregon. 

 

Summary of Technical Report 1006: Technical Adequacy of the easyCBM® Primary-Level Mathema>cs 
Measures (Grades K–2), 2009–2010 version (Anderson et al., 2010). 

This technical report evaluates the psychometric adequacy of the easyCBM® primary-level mathema-cs 
measures for Grades K–2 during the 2009–2010 academic year. The study focused on reliability, validity, 
and growth sensi>vity to support use of the assessments for benchmark screening and progress 
monitoring within Response to Interven>on frameworks. 
 
Methods 

Par>cipants for the reliability analyses included students from three school districts in the Pacific 
Northwest. The kindergarten sample consisted of 3,511 students, Grade 1 included 3,785 students, and 
Grade 2 included 3,675 students. No addi>onal demographic variables were available. Assessment data 
were collected using the online easyCBM® mathema>cs system. Cronbach's alpha and split-half estimates 
were computed for each grade and season. Slope reliability was estimated using two-level hierarchical 
linear models (HLM), partitioning variance into student-level growth and measurement error 
components, with analyses stratified by grade, ethnicity, and fall score quartile. 
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Results 

Reliability of the benchmark measures was examined using Cronbach’s alpha and split-half es>mates. 
Across grades K–2, internal consistency was strong, with Cronbach’s alpha values ranging from .78 to .89 
across seasons. Internal consistency was strong across grades and seasons. Split-half reliability coefficients 
were generally moderate, reflec>ng the reduced number of items used in each split. Cronbach's alpha 
ranged from .78 to .89 across grades and seasons, while split-half es>mates were moderate, generally in 
the .50–.80 range. Growth reliability was examined using two-level hierarchical linear modeling, with >me 
nested within students. Slope reliability from the HLM analyses was adequate for the lower three 
performance quar>les (ranging approximately .42–.77) but consistently low for the top quar>le 
(approximately .19–.24), sugges>ng less stable growth es>ma>on for higher-performing students. 
Therefore, slope reliability was adequate for students in the lower three achievement quar>les but 
consistently lower for students in the top quar>le. 

Table 4. Illustra-ve Reliability Indices from Technical Report 1006 
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Table 5. Addi-onal Sample Reliability Indices from Technical Report 1006 

 
Table 6. Sample Item Sta-s-cs from Technical Report 1006 

 

Table 7. Sample Scale Sta-s-cs from Technical Report 1006 
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Figure 1. Example of Item-Measure Rela-ons from Technical Report 1006 

 

Table 8. Key Findings Summary for Technical Report 1006 

Category Summary 

Par>cipants Over 10,900 K–2 students across regional and na>onal samples 
Reliability Cronbach’s alpha ranged from .78 to .89 across grades and seasons 

Growth Analysis Moderate slope reliability for lower three achievement quar>les 
Criterion Validity easyCBM® explained 39–66% of variance in TerraNova math scores 
Construct Validity Rasch and CFA analyses supported unidimensional measurement 
Overall Conclusion Measures demonstrated strong technical adequacy for screening and 

progress monitoring 
 
Reference 

Anderson, D., Lai, C.-F., Nese, J. F. T., Park, B. J., Sáez, L., Jamgochian, E., Alonzo, J., & Tindal, G. (2010). 
Technical adequacy of the easyCBM® primary-level mathemaHcs measures (Grades K–2), 2009–2010 
version (Technical Report 1006). Eugene, OR: Behavioral Research and Teaching, University of Oregon. 

 
 
Summary of Technical Report 1405: Internal Consistency of the easyCBM® CCSS Math Measures (Grades 
K–8) (Wray et al., 2014). 

This technical report examines the internal consistency and reliability of the easyCBM® Common Core 
State Standards (CCSS) mathema-cs benchmark measures for grades K–8. The study used extant data 
collected in 2013–2014 to evaluate score reliability across grade levels and seasonal administra>ons. 
 
Methods 

Data were drawn from fall and winter benchmark assessments completed by more than 135,000 students 
in the fall and approximately 148,000 students in the winter across grades K–8. Assessments were 
administered online through the easyCBM® plaworm in par>cipa>ng schools na>onwide. Each grade-level 
measure consisted of mul>ple items aligned to CCSS mathema>cs standards, with total possible scores 
ranging from 30 points in kindergarten to 45 points in grades 6–8. Prior to analysis, cases with no item 
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responses and out-of-range scores were removed. 
 
Internal consistency was evaluated using Cronbach’s alpha, split-half reliability (first half and second-half 
forms), and correla>ons between test halves. Item-level analyses compared performance of students in 
the top and boaom 27th percen>les to assess discrimina>on. Reliability es>mates were calculated 
separately for each grade and season. 

Results 

Results demonstrated strong internal consistency across all grades and administra>ons. Cronbach’s alpha 
values ranged from .81 to .95, with a median of .90 across measures. Split-half reliability es>mates showed 
median coefficients of .80 for the first half and .86 for the second half, with correla>ons between halves 
ranging from .52 to .73. Nearly all items performed as expected, with higher-performing students 
answering items correctly at higher rates than lower-performing students. These findings provide evidence 
that the easyCBM® CCSS math measures yield reliable scores suitable for benchmarking and progress 
monitoring purposes. 
 
Table 9. Example Internal Reliability from Technical Report 1405 

 
 
Table 10. Summary of Key Findings from Technical Report 1405 

Category Summary 

Par-cipants 135,000+ fall and 148,000+ winter students (Grades K–8) 
Administra-on Online easyCBM® benchmark assessments 
Reliability Metrics Cronbach’s alpha and split-half reliability 
Internal Consistency Median alpha = .90 across grades 
Item Performance Nearly all items discriminated effec>vely 
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Reference 

Wray, K. A., Alonzo, J., & Tindal, G. (2013). Internal consistency of the easyCBM® Common Core State 
Standards mathemaHcs measures: Grades K–8 (Technical Report 1405). Behavioral Research and Teaching, 
University of Oregon. 
 
 
Summary of Technical Report 2602: Reliability Analyses for  easyCBM® Measures in Grades 3-8: Total 
Scores for Vocabulary, Proficient Reading, and Proficient Math (Tindal & Nese, 2026). 

Methods  

Technical Report 2602 covers the internal-consistency reliability evidence for easyCBM® benchmark 
measures in Grades 3–8, using large-scale server records from districts that permiaed research use of 
their data. The master extract included site and student iden>fiers, grade, demographic indicators (e.g., 
disability, English learner status, race/ethnicity, gender), administra>on metadata (form check, start/finish, 
academic year), and item-level responses coded 1 (correct) and 0 (incorrect). Records were restricted to 
Benchmark administra>ons and then split into separate Fall and Winter benchmark files. Results are 
reported by grade and season. 
 
Two complementary reliability approaches were used. First, a Rasch/IRT approach summarized score 
precision with marginal reliability based on expected a posteriori (EAP) ability es>mates and their standard 
errors. A Rasch model was fit in R using the TAM package, and marginal reliability was computed as 1 − 
mean(SE²)/Var(θ). To quan>fy uncertainty, 500 bootstrap replica>ons were used to produce a median 
reliability coefficient and a 95% confidence interval for each grade-by-season cell. Second, a classical test 
theory approach es>mated Cronbach’s alpha (KR-20 for dichotomous items) using the psych package, also 
summarized with a bootstrapped median and 95% interval. Descrip>ve sta>s>cs (n, mean, SD, min/max, 
median, kurtosis, skewness) accompanied reliability results to characterize score distribu>ons. 
 
Results: Proficient Math  

Proficient Math showed strong and consistent internal-consistency reliability across Grades 3–8 in Fall and 
Winter benchmarks. Descrip>vely, students in Grades 3–5 completed 40 items and Grades 6–8 completed 
45 items. Fall means were about 24–25 (Grades 3–5) and about 22–24 (Grades 6–8), with SDs near 6–8 
points; winter means were higher (e.g., Grade 3 mean 28.07; Grade 6 mean 25.86), consistent with 
expected growth. Score ranges spanned scale, and distribu>ons were mildly skewed. 
 
Rasch marginal reliability medians ranged from 0.81 to 0.87. Values were at or above 0.81 in Fall and olen 
higher in Winter (e.g., Grade 3 Winter 0.84; Grade 6 Winter 0.87; Grade 7 Winter 0.87; Grade 8 Winter 
0.87). the lower bound of the 95% confidence interval around the marginal reliability exceeded 0.80 for 
every grade and season, suppor>ng dependable total-score interpreta>ons for screening and 
benchmarking. Cronbach’s alpha converged with the IRT evidence: alphas ranged from 0.81 to 0.88 (e.g., 
Grade 3 Fall 0.81; Grade 4 Fall 0.87; Grade 6 Winter 0.88; Grade 7 Winter 0.88), and all alpha lower 
bounds met or exceeded 0.80. Overall, Proficient Math demonstrates internal consistency across Grades 
3–8 in benchmark seasons.  
 
Reference 

Tindal, G., & Nese, J. F. T. (2026). Reliability Analyses for easyCBM® Measures in Grades 3-8: Total Scores for 
Vocabulary, Proficient Reading, and Proficient Math (Technical Report # 2602). Eugene, OR: Behavioral 
Research and Teaching, University of Oregon. 
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Summary of Technical Report 0908: The Development of K–8 Progress Monitoring Measures in 
Mathema>cs for Use with the 2% and General Educa>on Popula>ons: Grade 7 (Lai et al., 2009). 

This technical report documents the development, pilo>ng, and psychometric evalua>on of Grade 7 
mathema>cs progress monitoring measures designed for use with both the general educa>on popula>on 
and the federally defined “2% popula>on” of students with disabili>es. The primary goal was to create 
universally designed, curriculum-aligned measures that are sensi>ve to short-term growth and 
appropriate for progress monitoring within Response to Interven>on (RTI) frameworks. An important 
outcome was to also determine the reliability of alternate forms. 

Methods 

Item pilo>ng involved approximately 2,800 Grade 7 students drawn from schools across the United States. 
Teachers were recruited through the easyCBM® and DIBELS websites, district partnerships, and 
professional networks. Data collec>on occurred in November and December 2008 using an online tes>ng 
plaworm. Each student completed a 25-item test: 20 items randomly selected from the Grade 7 item pool 
and five fixed anchor items. Calculators were prohibited, scratch paper was permiaed, and an “I don’t 
know” op>on was included to reduce guessing. No iden>fying student or school informa>on was collected 
to ensure confiden>ality. 
 
Items were aligned to Na>onal Council of Teachers of Mathema>cs (NCTM) Focal Point Standards and 
wriaen with strong emphasis on universal design principles. Cogni>ve and linguis>c complexity was 
inten>onally minimized to improve accessibility for students with disabili>es and English language learners 
while preserving alignment to grade-level content. Items were reviewed extensively by a mul>disciplinary 
research team prior to pilo>ng. 
 
Item performance was analyzed using a one-parameter logis>c (1PL) Rasch model implemented in 
Winsteps (v3.61). Key parameters examined included item difficulty (measure), standard error, and Mean 
Square Ouwit sta>s>cs. Items with ouwit values outside the recommended range (0.50–1.50) were 
examined further but retained when distractor analysis showed appropriate func>oning. Distractor 
analyses confirmed that higher-ability students consistently selected correct responses while lower-ability 
students selected distractors. 
 
Results 

A total of 912 Grade 7 items were analyzed. Fileen items exhibited overfit and 51 exhibited underfit, yet 
all were retained due to acceptable distractor func>oning. The calibrated item bank supported the 
construc>on of mul>ple equivalent progress monitoring and benchmark forms. Thirty progress monitoring 
measures (10 forms per focal point grouping) and nine benchmark screeners were developed. Forms 
demonstrated strong comparability, with mean item difficulty values >ghtly clustered within focal point 
groupings. Measures aligned with Number and Opera>ons, Algebra, and Geometry were the least difficult 
overall, while those aligned with Measurement, Geometry, and Algebra were the most challenging. Overall 
results support the technical adequacy of the Grade 7 measures for monitoring student progress across a 
broad ability range. 
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Table 11. Illustra-ve Results for Technical Report 0908 

 

Table 12. Example of Alternate Form Reliability Coefficients from Technical Report 0908 
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Table 13. Summary of Results for Technical Report 0908 

Area Summary 

Item Func-oning Most items exhibited acceptable IRT fit and difficulty levels 
Reliability Scores demonstrated sufficient reliability for monitoring growth 
Validity Evidence Content alignment and score paaerns supported validity 
Popula-on Coverage Measure func>oned across general and 2% popula>ons 

 
Reference 

Lai, C. F., Alonzo, J., & Tindal, G. (2009). The development of K–8 progress monitoring measures in 
mathemaHcs for use with the 2% and general educaHon populaHons: Grade 7 (Technical Report No. 0908). 
Eugene, OR: Behavioral Research and Teaching, University of Oregon. 

 

Summary of Technical Report 0804: Examining Item Func>oning of Math Screening Measures for Grade 1-
8 Students (Liu et al., 2008). 

Technical Report No. 804 describes the development and technical evalua>on of mathema>cs 
computa>on curriculum-based measures designed for use in progress monitoring with students in Grades 
3 through 8. The primary purpose of the study was to examine the reliability, comparability, and sensi>vity 
of computa>on measures intended for repeated administra>on within a response-to-interven>on 
framework. The measures focused on grade-appropriate number and opera>ons skills aligned with 
curricular expecta>ons. Alternate form reliability was addressed to ensure their use in progress 
monitoring. 

Methods 

Par>cipants included more than one thousand students recruited from public schools across mul>ple 
grade levels. Data collec>on occurred during scheduled assessment windows, with students comple>ng 
grade-specific computa>on forms under standardized tes>ng condi>ons. Responses were scored using 
digits-correct procedures, yielding fluency-based scores commonly used in computa>on CBMs to support 
instruc>onal decision making. 
 
Item and form development emphasized broad coverage of grade-level computa>on content while 
minimizing construct-irrelevant variance. Mul>ple equivalent forms were constructed for each grade level 
to allow frequent reassessment without compromising score interpretability. Anchor items were 
embedded across forms to support equa>ng and evalua>on of form comparability. 
 
Sta>s>cal analyses incorporated both Classical Test Theory and item response modeling approaches. Rasch 
(1PL) analyses were conducted to evaluate item difficulty, fit sta>s>cs, and measurement precision across 
grades. Complementary CTT analyses examined score distribu>ons, reliability coefficients, and inter-form 
correla>ons. Items demonstra>ng misfit or unstable parameter es>mates were reviewed and removed 
when appropriate. 

Results 

Results indicated that most items demonstrated acceptable fit to the Rasch model and contributed 
meaningfully to measurement precision. Inter-form correla>ons were strong, suppor>ng the equivalence 
of alternate forms. Overall findings provide evidence that the mathema>cs computa>on measures are 
technically adequate and suitable for progress monitoring and instruc>onal decision making across 
elementary and middle school grades. 
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Table 14. Illustra-ve Results for Technical Report 0804 

 

Table 15. Key Findings Summary for Technical Report 0804 

Category Summary 

Grades Grades 3–8 
Assessment Focus Mathema>cs computa>on 
Sample Over 1,000 students across mul>ple grade levels 
Sta-s-cal Models CTT and 1PL Rasch 
Form Equivalence Strong inter-form correla>ons 
Primary Outcome Technically adequate computa>on CBMs for progress monitoring 

 

Reference 

Liu, K., Keaerlin-Geller, L. R., Yovanoff, P., & Tindal, G. (2008). Examining item func>oning of math 
screening measures for grades 1-8 students (Technical Report # 0804). Eugene, OR: Behavioral Research 
and Teaching, University of Oregon. 
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Summary of Technical Report 1312 Summary: Study of the Reliability of CCSS-aligned Math Measures 
(2012 research version): Grades 6–8 (Anderson et al., 2013). 

Methods 

This study examined the reliability of research-version easyCBM® mathema>cs measures aligned with the 
Common Core State Standards (CCSS) for grades 6–8. Par>cipants were students from two middle schools 
in a Pacific Northwest district, totaling approximately 1,100 students across the three grade levels. The 
study evaluated five CCSS-aligned progress-monitoring test forms per grade along with an experimental 
form consis>ng of 25 items originally wriaen to the Na>onal Council of Teachers of Mathema>cs (NCTM) 
focal point standards but rated as aligned with CCSS. Students completed two test forms during two 
tes>ng occasions spaced one week apart, resul>ng in four total administra>ons per student within a 
factorial design used to control for test order effects. Tests were administered in paper-and-pencil format 
with standardized scripts and a 20-minute >me limit per form. Analyses included point-biserial item 
analyses to iden>fy poorly func>oning items, Rasch modeling to compare item difficulty across CCSS and 
NCTM items, classical reliability sta>s>cs (Cronbach’s alpha, test–retest correla>ons, and alternate-form 
correla>ons), and generalizability theory (G-theory) for variance to persons, items, forms, and occasions. 

Results 

Results from classical test theory analyses showed that internal consistency reliability coefficients for the 
revised 20-item CCSS forms were generally below ideal levels. Cronbach’s alpha values ranged from 
approximately .63 to .79 in grade 6, .58 to .70 in grade 7, and .55 to .72 in grade 8. These results indicated 
moderate reliability for some forms but weak reliability for others. The experimental NCTM form generally 
demonstrated somewhat higher reliability than the CCSS forms. 

Test–retest reliability es>mates indicated moderate stability of scores across the one-week interval. 
Correla>ons for CCSS forms ranged from approximately .61 to .73 in grade 6, .57 to .78 in grade 7, and .52 
to .66 in grade 8. Alternate-form reliability coefficients were more variable, with correla>ons ranging from 
about .20 to .82 depending on the form combina>on and tes>ng occasion. These results suggested that 
equivalence across forms was inconsistent, likely influenced by rela>vely small sample sizes for each form. 

Generalizability theory analyses provided addi>onal insight into measurement error sources. In 
person-by-item-by-occasion models, only about 5–12% of variance was aaributable to students, while a 
substan>al propor>on was associated with student-by-item interac>ons and residual error. Rela>ve 
reliability (G-coefficients) under the study’s tes>ng condi>ons ranged approximately from .62 to .79 
depending on grade level and test form. Decision studies indicated that reliability would increase 
substan>ally with more items or addi>onal tes>ng occasions. Overall, the findings suggested that the CCSS 
research-version test forms were somewhat more difficult and less reliable than desired, with researchers 
revising forms to with easier NCTM items and more difficult CCSS items in future assessments. 

Table 16. Summary of Main Findings for Technical Report 1312 

Evidence Area Key Findings Implica-on 

Item Difficulty CCSS items were more difficult than NCTM 
items across grades 

Indicates higher cogni>ve demand 
of CCSS-aligned items 

Internal Consistency Cronbach’s alpha ranged roughly from 
.55–.79 across grades 

Reliability generally below desired 
screening standards 

Test–Retest Reliability Correla>ons ranged from .52–.78 Scores moderately stable over >me 

Alternate-Form 
Reliability 

Wide variability (.20–.82) across forms Forms were not consistently 
equivalent in difficulty 

Generalizability 
Analyses 

G-coefficients roughly .62–.79 under study 
condi>ons 

Reliability improves with more 
items or tes>ng occasions 
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Reference 

Anderson, D., Alonzo, J., & Tindal, G. (2013). Study of the reliability of CCSS-aligned math measures (2012 
research version): Grades 6–8 (Technical Report No. 1312). Eugene, OR: Behavioral Research and Teaching, 
University of Oregon. 

 
 
Summary of Technical Report 1804: In-brief: Reliability of the Slope of the easyCBM® Math Measures 
(Nese et al., 2018). 

Methods 

Technical Report 1804 examined the reliability of growth slopes derived from easyCBM® mathema>cs 
progress monitoring measures for students in Grades K–8. The analy>c sample included students 
iden>fied by school districts as needing intensive interven>on who completed easyCBM® math progress 
monitoring assessments between the 2014–2015 and 2016–2017 school years. Data were drawn from a 
larger na>onal database of easyCBM® users. To ensure sufficient longitudinal data for es>ma>ng growth, 
students were included only if they had at least 10 assessment scores for a given math measure and a 
minimum span of 20 weeks between the first and last administra>on. Sample sizes varied considerably 
across grades and math domains due to differences in measure availability and data completeness. 
 
The measures included CCSS Math assessments and domain-based measures such as Numbers and 
Opera>ons, Geometry, Measurement, Algebra, and combina>ons of these domains depending on grade 
level. Two analy>c approaches were used to es>mate slope reliability. First, a Pearson split-test correla>on 
procedure divided each student’s assessment sequence into odd and even administra>ons, es>mated 
ordinary least squares growth slopes for each subset, and correlated the two slopes. Second, reliability of 
slope was es>mated using mixed-effects growth models in R (lme4 package), where reliability was defined 
as the ra>o of true score variance in student growth slopes to the total variance of those slopes. 

Results 

Results showed that reliability of the slope for easyCBM® math measures varied substan>ally by grade, 
measure, and analy>c method. Overall, slope reliability es>mates were generally lower and more variable 
than those observed for many early reading measures reported in related studies. Across the elementary 
and middle grades, several measures demonstrated weak or unstable correla>ons between independently 
es>mated growth slopes, sugges>ng limited consistency in growth es>mates across repeated progress 
monitoring administra>ons. 
 
In the earliest grades, results were mixed. For example, in Kindergarten the Numbers and Opera>ons 
measure showed moderate slope reliability using both analy>c approaches (Pearson r ≈ .62; reliability-of-
slope ≈ .51), indica>ng some consistency in es>mated growth trajectories. However, other Kindergarten 
measures such as the CCSS Math measure produced nega>ve or near-zero split-test correla>ons, reflec>ng 
instability in slope es>mates. Similarly, Grade 1 results generally indicated low reliability for CCSS Math 
and Numbers and Opera>ons measures, although the Numbers Opera>ons and Algebra measure 
demonstrated moderate slope reliability when using the mixed-effects approach (≈ .52). 
 
By Grade 2, some measures displayed moderate reliability. Both CCSS Math and Numbers and Opera>ons 
measures produced correla>ons ranging from approximately .34 to .57 depending on analy>c approach. 
However, Measurement and Algebra-related measures showed highly variable results, largely due to small 
sample sizes. In Grades 3 through 5, reliability es>mates were generally modest, with several measures 
showing correla>ons near zero or weak posi>ve values. For example, Numbers and Opera>ons reliability 
es>mates were low in Grade 4, while certain combined domain measures in Grade 5 produced higher 
reliability using the mixed-effects method (e.g., Geometry–Measurement–Algebra reliability ≈ .84). 
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Results in middle school grades were similarly inconsistent. In Grade 6 and Grade 7, some measures 
demonstrated moderate split-test correla>ons, but reliability-of-slope es>mates were olen small or 
unstable due to limited sample sizes. The most encouraging results appeared in Grade 8, where the CCSS 
Math measure demonstrated moderate reliability using the mixed-effects approach (≈ .65), with addi>onal 
moderate es>mates for combined domain measures involving data analysis, numbers, and algebra. 
 
Overall, the study concluded that slope reliability for easyCBM® math progress monitoring measures varied 
widely and was olen limited by small sample sizes and variability in the available longitudinal data. The 
authors note that addi>onal research with larger samples and more controlled assessment condi>ons is 
needed to improve the precision and stability of growth es>mates for mathema>cs progress monitoring. 

Table 17. Summary of Main Findings for Technical Report 1804 

Grade Range Key Measures with Higher Slope Reliability Interpreta-on 

Kindergarten Numbers and Opera>ons Moderate slope reliability for early 
math growth 

Grades 1–3 CCSS Math, Numbers & Opera>ons (varies) Mixed and generally modest 
reliability es>mates 

Grades 4–5 Selected combined domain measures Occasional moderate reliability but 
inconsistent paaerns 

Grades 6–7 Limited measures due to small samples Es>mates unstable and difficult to 
interpret 

Grade 8 CCSS Math; Data/Numbers/Algebra composite Moderate reliability using 
mixed-effects slope models 

 
Reference 

Nese, J. F. T., Anderson, D., Irvin, P. S., & Alonzo, J. (2018). In-brief: Reliability of the slope of the easyCBM® 
math measures (Technical Report No. 1804). Eugene, OR: Behavioral Research and Teaching, University of 
Oregon. 
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Appendix A: Technical Report Table and Figure Titles 

Table 1. Example of Overall Sta>s>cs from Technical Report 0915 

Table 2. Sample Inter-Item Correla>ons from Technical Report 0915 

Table 3. Summary of Key Findings from Technical Report 0915 

Table 4. Illustra>ve Reliability Indices from Technical Report 1006 

Table 5. Addi>onal Sample Reliability Indices from Technical Report 1006 

Table 6. Sample Item Sta>s>cs from Technical Report 1006 

Table 7. Sample Scale Sta>s>cs from Technical Report 1006 

Table 8. Key Findings Summary for Technical Report 1006 

Table 9. Example Internal Reliability from Technical Report 1405 

Table 10. Summary of Key Findings from Technical Report 1405 

Table 11. Illustra>ve Results for Technical Report 0908 

Table 12. Example of Alternate Form Reliability Coefficients from Technical Report 0908 

Table 13. Summary of Results for Technical Report 0908 

Table 14. Illustra>ve Results for Technical Report 0804 

Table 15. Key Findings Summary for Technical Report 0804 

Table 16. Summary of Main Findings for Technical Report 1312 

Table 17. Summary of Main Findings for Technical Report 1804 

  

Figure 1. Example of Item-Measure Rela>ons from Technical Report 1006 
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Appendix B: Guide to Spreadsheet Technical Report Value Displays 

See Riverside Insights or BRT to access exact values for TR Summaries 
2603_RK8M_ReliabilityMathTables.xlsx 

 
• TR0915 

• TR1006 

• TR1405 

• TR2602 

• TR0908TD* 

• TR0804TD* 

• TR1312 

• TR1804 

*TD refers to reliability related to Test Development and therefore no spreadsheet of values. 
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Conclusions Supporting Claims for Criterion 2.1: Overall Achievement 

The interim assessment provides for valid inferences about a student’s current overall achievement in the target 
content domain. 
 
2.1.c  Achievement scores support intended interpretations of student performance. 

Evidence is provided; equating/linking procedures are described; item specifications ensure consistency; there is 
empirical evidence and an active research agenda. Evidence supporting intended interpretations is documented 
across multiple validity frameworks. Rasch calibration (TR 1006, TR 1007) places item difficulty on a common logit 
scale across forms, supporting score comparability across administrations. Full-model regression analyses (TR 
1010) account for 59–75% of Washington MSP variance, while TR 1006 explains 53–66% of TerraNova variance 
across K–2, providing criterion-related evidence that easyCBM® scores reflect the intended mathematics construct. 
CCSS alignment studies (TR 1208, TR 1228, TR 1229, TR 1230, TR 2101) confirm 93–99.6% of items align to CCSS 
standards through structured multi-phase expert review, ensuring consistency in item presentation and domain 
coverage across test events. DIF analyses (TR 1501) confirm that approximately 97% of items show negligible 
differential item functioning across gender, ELL, race, and special education subgroups, supporting equitable 
measurement. The research series spans 2009–2024, with TR 2401 using 8,000+ student records from 2023–2024 
in two states, reflecting an active and ongoing validity research agenda. 
 
2.1.d  Achievement scores are appropriate for supporting their intended uses. 

Intended uses are clearly articulated; sufficient theoretical and empirical evidence supports the intended uses. The 
intended uses of easyCBM® mathematics scores are consistently articulated throughout. All TR summaries frame 
the measures as tools for universal screening, benchmark monitoring, and progress monitoring within RTI/MTSS 
frameworks and as interim assessments, with the explicit goal of documenting proficiency and identifying students 
at risk of failing state accountability assessments. The abstract notes these uses were examined “prior to and 
concurrent with implementation.” Sufficient theoretical and empirical evidence supports these uses: TR 1006 (K–2, 
76 schools in 26 states) and TR 1007 (Grades 3–8) establish psychometric foundations; criterion validity studies (TR 
1010, TR 1011, TR 1402, TR 2401) document meaningful relationships with MSP, OAKS, SAT-10, and Smarter 
Balanced Math across multiple states; diagnostic efficiency studies (TR 1008, TR 1009) support screening use 
within RTI. TR 2401 (2024) provides the most recent evidence, with AUC values of .81–.94 across grades and 
seasons against Smarter Balanced, confirming continued adequacy for screening and benchmarking purposes. 
 

Conclusions Supporting Claims for Criterion 2.2: Predicted Student Performance 

The interim assessment provides valid information regarding predicted student performance on a state’s 
summative assessment or other intended criterion measure(s). 
 
2.2.a  The design of the interim assessment supports its use in predicting performance on one or more external 
measures. 

Sufficient information evaluates construct similarity; the intended use does not invalidate prediction; evidence for 
specific assessments is provided. The design of easyCBM® math benchmarks explicitly supports prediction of 
performance on multiple external criterion measures. Construct similarity is established through CCSS alignment 
studies (TR 1208, TR 1228, TR 1229, TR 1230, TR 2101), confirming 93–99.6% of items align to CCSS standards, 
which closely mirror the content of Washington’s MSP, Oregon’s OAKS, and Smarter Balanced Math. Items are 45 
multiple-choice per form targeting NCTM Focal Points or CCSS domains, scaled using 1PL Rasch procedures to 
ensure cross-form comparability. The intended use of easyCBM® as a CBM screening tool is consistent with—not 
contradictory to—its use for predicting state proficiency outcomes; CBM instruments are designed to be valid 
forecasters of end-of-year criterion performance. Although not designed to predict ACT or SAT, the measures are 
explicitly validated against MSP and OAKS (TR 1008–1011), TerraNova 3 (TR 1006), SAT-10 (TR 1402), and Smarter 
Balanced Math (TR 2401), with documented predictive evidence across each. 
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2.2.b  Predicted results are reliable. 

Procedures for calculating reliability are documented; reliability is consistent with intended inferences; predictions 
demonstrate sufficient reliability. Procedures for evaluating the reliability of predicted results are well-
documented. For classification predictions, ROC analyses in TR 1008, TR 1009, TR 1104, TR 1105, and TR 2401 
report AUC with 95% confidence intervals, sensitivity, specificity, false positive and negative rates, and positive and 
negative predictive power—consistent with NCII screening guidance. For regression-based predictions, TR 1006, TR 
1007, TR 1010, TR 1011, and TR 1402 report R, R², adjusted R², and model F statistics. These procedures are 
matched to their respective prediction types: ROC indices support binary at-risk classification; R² supports 
continuous predictive validity claims. Cross-validation studies (TR 1104 in Oregon; TR 1105 in Washington) provide 
direct cut score stability evidence: in Washington, AUC values ranged .82–.94 with overlapping 95% confidence 
intervals confirming statistically equivalent classification accuracy across independent split samples, and cut scores 
differed by no more than 1–2 points across groups, demonstrating reliable and replicable predictions. 
 
2.2.c  Predicted results reflect a student’s likely performance on the state summative assessment or other 
intended criterion measure(s). 

Data and procedures are documented; procedures supporting intended interpretations are clearly articulated; 
studies support appropriateness of predicted results. Data and procedures used to establish predictive 
relationships are documented and reasonable. Sample characteristics are described in each TR: TR 1010 used one 
Washington district, Grades 3–8 (n = 417–673 per grade); TR 1011 used Oregon districts with 1,262–1,357 students 
per grade; TR 1402 used approximately 65 students per grade from a Pacific Northwest middle school; TR 2401 
used 8,000+ records from two states and four districts (Fall 2023–Spring 2024). Procedures are clearly articulated: 
regression models explain 53–66% of TerraNova variance (TR 1006), 59–75% of MSP variance (TR 1010), and 56–
67% of SAT-10 variance (TR 1402); correlations range .68–.83 with MSP and .75–.82 with SAT-10. ROC analyses (TR 
1009: AUC .86–.92; TR 2401: AUC .81–.94) confirm predictive accuracy. Cross-validation studies (TR 1104, TR 1105) 
demonstrate cut score stability across independent samples in both Oregon and Washington, directly supporting 
the appropriateness of predicted results. 
 
2.2.d  Predicted results are appropriate for supporting their intended uses. 

Intended uses for predicted results are clearly articulated; sufficient theoretical and empirical evidence supports 
the appropriateness of intended uses. Intended uses for predicted results are clearly and consistently articulated 
throughout the document. All TR summaries describe predictions as interim assessments as well as supporting 
RTI/MTSS decisions: identifying students at risk of failing state accountability assessments, supporting tier 
placement, and enabling timely intervention. The document notes that cut scores are grade- and season-specific 
and should not be generalized without validation, reflecting appropriate use boundaries. Sufficient theoretical and 
empirical evidence supports these uses. TR 1009 documents AUC of .86–.92 with negative predictive power above 
.95 for Oregon screening decisions; TR 2401 reports AUC .81–.94 and positive predictive power of .93–.98 against 
Smarter Balanced, confirming adequate precision for screening. TR 1501 DIF analyses (~97% negligible) support 
equitable use across gender, ELL, race, and special education subgroups. The convergence of criterion validity, 
classification accuracy, CCSS alignment, and fairness evidence across multiple states, grade levels, and a 15-year 
research span supports the validity of predicted results for their intended RTI/MTSS screening and monitoring 
purposes. 
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Abstract 

In this series of studies on the validity of the easyCBM® Mathematics measures, the first set of reports summarizes 
a variety of analytical procedures: psychometric characteristics (difficulty and discrimination as well as fit), 
alignment with standards, reliability values, and criterion related associations with other measures using 
correlations along with regression and predictive modeling. The studies were conducted in several locations across 
the U.S., sampling from different populations, as part of the initial development of the measures, prior to and 
concurrent with implementation. Note: All tables and figures in this summary are examples of those presented in 
full within the individual Technical Reports: They are not exhaustive, but only illustrative. 

Validity Evidence for easyCBM® MathemaJcs Measures 

The Standards for Educational and Psychological Testing (American Educational Research Association [AERA], 
American Psychological Association [APA], & National Council on Measurement in Education [NCME], 2014)1 define 
validity as the degree to which evidence and theory support the interpretations of test scores for intended uses. 
Validity is not a property of a test itself, but of the inferences drawn from test scores. The Standards conceptualize 
validity as a unified construct supported by multiple complementary sources of evidence. Five primary sources are 
identified: evidence based on test content, response processes, internal structure, relations to other variables, and 
consequences of testing. 
 
Evidence based on test content examines the extent to which assessment items represent the intended construct 
domain. This includes blueprint analyses, alignment to academic standards, depth-of-knowledge reviews, and 
expert judgment studies. In mathematics assessment, content evidence is often gathered through structured 
alignment studies evaluating item-to-standard correspondence and representativeness. 
 
Evidence based on response processes evaluates whether examinees engage in the intended cognitive processes 
when responding to items. Methods such as cognitive interviews, scoring audits, and analysis of student work are 
used to determine whether responses reflect targeted mathematical reasoning. 
 
Evidence based on internal structure evaluates dimensionality, reliability, and item functioning. Classical test 
theory indices (e.g., internal consistency), item response theory modeling, Rasch analysis, and differential item 
functioning studies provide statistical evidence regarding construct coherence and fairness across subgroups. 
 
Evidence based on relations to other variables includes correlations, regression models, classification accuracy 
indices, and predictive validity analyses. Convergent validity is demonstrated when scores relate strongly to other 
measures of mathematics achievement; discriminant validity is supported when relations with unrelated 
constructs are weaker; predictive validity supports forecasting future outcomes. 
 
Evidence based on consequences of testing addresses intended and unintended effects of score use, including 
decision accuracy, instructional implications, and fairness considerations. Together, these five sources provide a 
comprehensive framework for evaluating the validity of mathematics assessment interpretations and supporting 
responsible score use. 

Summary of Technical Reports on Validity with easyCBM® 

The series of technical reports summarized in Technical Report 2603-VK8M collectively provide comprehensive 
validity evidence for the easyCBM® mathematics measures across Grades K–8. Across studies, consistent 
methodological frameworks were applied, including classical test theory indices, Rasch modeling, alignment 
reviews, and criterion-related analyses linked to statewide accountability assessments. Note: Alignment-focused 
reports are summarized in Technical Report 2603-A38RM_AlignmentReadMath, documenting strong 

 
1 American Educational Research Association, American Psychological Association, & National Council on Measurement in 
Education. (2014). Standards for educational and psychological testing. Washington, DC. 
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correspondence between easyCBM® measures and the Common Core State Standards across grade bands. 
Structured expert review protocols confirmed substantial coverage of focal standards, with minor refinements 
identified for continuous improvement, providing evidence based on content. 
Technical Reports 1006 and 1007 established foundational psychometric adequacy for primary (K–2) and upper-
grade (3–8) mathematics measures. Internal consistency reliability coefficients were consistently within acceptable 
to strong ranges for screening and instructional decision-making. Item-level analyses demonstrated appropriate 
difficulty distributions and positive discrimination indices. Rasch analyses supported acceptable item fit statistics 
and stable parameter estimates, providing evidence of internal structure. 
 
Criterion-related validity studies (1010, 1011, 1402) demonstrated moderate to strong correlations between 
easyCBM® benchmark scores and statewide mathematics assessments in Washington and Oregon. Regression and 
predictive modeling analyses indicated that benchmark scores contributed meaningful explanatory power in 
predicting proficiency outcomes. Receiver operating characteristic analyses yielded balanced sensitivity and 
specificity estimates, supporting risk classification decisions. 
 
Diagnostic efficiency and cross-validation reports (1008, 1009, 1104, 1105) extended this evidence by examining 
cut score performance across states. Classification accuracy statistics demonstrated acceptable predictive values, 
supporting the consequences of score interpretation in screening contexts. 
 
Technical Report 1501 examined differential item functioning across demographic subgroups using item response 
theory procedures. Results indicated minimal subgroup bias, supporting fairness and equitable measurement and 
Technical Report 2401 reported on classification accuracy. 
 
Taken together, these integrated findings provide evidence across all five sources identified in the Standards 
(2014): content alignment, response process consistency, internal structure via reliability and Rasch modeling, 
relations to external variables through criterion and predictive studies, and consequential validity through 
classification accuracy and fairness analyses. The convergence of findings across multiple states, grade levels, and 
analytical methods supports the technical adequacy and validity of easyCBM® mathematics scores for screening, 
progress monitoring, and benchmark decision-making. 
  
 
Summary of Technical Report 1002: The Alignment of easyCBM® Math Measures to Curriculum Standards (Nese, 
Lai, Anderson, Park, et al., 2010)  

Methods 

Participants included 13 certified teachers (one employed as a district curriculum specialist) recruited from 
Hillsboro and Springfield School Districts in Oregon. Raters were assigned to one of three grade bands (K–1, 3–5, or 
6–8), and all had prior experience with easyCBM® math measures. The measures consisted of easyCBM® 
benchmark and progress monitoring math forms across grades K, 1, and 3–8 (grade 2 was excluded as items did 
not target NCTM Focal Points for that grade). Each form contained 16 items. Data were collected from November 
2009 to January 2010 via online conferencing training sessions of 1.5–2 hours, followed by independent remote 
rating over 2–4 weeks. Raters judged item alignment to the NCTM Curriculum Focal Points on a 0–3 scale (0 = no 
link; 3 = clear, direct link) and assigned Depth of Knowledge (DOK) levels (1–3) to items and standards for grades 
3–8. Analyses included descriptive statistics (frequency and percentage of ratings, dichotomized linked/not-linked), 
and inter-rater reliability was estimated using intraclass correlation coefficients (ICC) derived from a two-level 
hierarchical cross-classified model (HLM) that partitioned variance attributable to items, raters, and residual error. 

Results 

Alignment to Standards. Across grades, focal points, and test forms, teacher ratings of easyCBM® mathematics 
items showed generally strong alignment to the NCTM Curriculum Focal Points. Excluding one focal point in grade 
8, the percentage of items rated as linked to standards ranged from 65% to 100%. At the kindergarten level, 
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benchmark form alignment was 88% for Numbers/Operations, 98% for Geometry, and 67% for Measurement—
with Measurement being the weakest focal point. Progress monitoring forms showed a range of 25%–100%, with 
Measurement again the lowest (65%). Grade 1 benchmark alignment ranged from 83% to 94% across focal points, 
and progress monitoring forms ranged from 84% to 95%. Grades 3 through 7 generally showed strong alignment, 
with most focal points exceeding 75%–88% for both benchmark and progress monitoring forms. Grade 8 showed 
the weakest overall alignment: benchmark forms ranged from 42% (Geometry/Measurement) to 77% (Data 
Analysis/Numbers & Operations/Algebra), and progress monitoring forms from 58% to 73%. The 
Geometry/Measurement focal point at grade 8 was the single outlier below 65% across the entire study. 

Across grades and focal points, teacher DOK ratings of easyCBM® items were predominantly at levels 1 
(Recognition and Reproduction) and 2 (Skill and Concept). Consensus among raters on DOK item ratings within any 
given form ranged widely (0%–100%), though more typically between 13% and 50%. Consensus on the highest 
DOK level (Strategic Thinking, level 3) was rarely achieved. Geometry and Algebra standards were consistently 
rated at higher DOK levels than Number and Operations standards, suggesting these domains are conceptually 
more demanding. DOK ratings across raters showed relatively low inter-rater agreement overall, indicating that 
DOK classification is inherently subjective, limiting the strength of conclusions that can be drawn from these data. 
Inter-rater reliability for standard alignment ratings was high, with ICCs ranging from .80 to 1.0. Reliability for item-
level and standard-level DOK ratings was moderately high, with ICCs ranging from .50 to .80. These results indicate 
that raters were dependably consistent in judging alignment to content standards, but more variable in their DOK 
classifications. 

This study marked the first application of Webb’s alignment model to a curriculum-based measurement (CBM) 
system aligned to modified state content standards. The authors noted that the Webb model was originally 
designed for large-scale summative assessments, and applying it to formative measures with extensive item banks 
(over 11,000 items) posed logistical and methodological challenges. Notably, the standard panel consensus process 
was not fully implemented, as raters worked independently rather than collectively calibrating ratings. Despite 
these limitations, the results provide meaningful evidence of content validity for the easyCBM® math assessment 
system, demonstrating that the measures are generally well-aligned to nationally recognized mathematics 
standards across grade levels. 

Table 1. Illustrative Results from Technical Report 1002 
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Reference 

Nese, J. F. T., Lai, C.-F., Anderson, D., Park, B. J., Tindal, G., & Alonzo, J. (2010). The alignment of easyCBM® math 
measures to curriculum standards (Technical Report No. 1002). Eugene, OR: University of Oregon, Behavioral 
Research and Teaching. 

 

Summary of Technical Report 1228: The Alignment of the easyCBM® Grades K–2 Math Measures to the Common 
Core Standards (Irvin et al., 2012b). 

Methods 

This study examined the degree to which the easyCBM® mathematics benchmark assessments for kindergarten 
through grade 2 align with the Common Core State Standards (CCSS). Because formative assessments are often 
used to guide instructional decisions in a Response to Intervention (RTI) framework, the authors emphasized that 
these measures must closely reflect the academic standards used to guide classroom instruction. The purpose of 
the study was therefore to determine whether the existing easyCBM® math items adequately represented the 
CCSS domains and standards that students are expected to master at each grade level.  

The alignment analysis focused on the seasonal benchmark assessments included in the easyCBM® system. These 
assessments contain items designed to measure students’ understanding of core mathematics concepts across the 
school year. Although the assessments were originally written to align with the National Council of Teachers of 
Mathematics (NCTM) Curriculum Focal Points, the introduction of the CCSS required a systematic evaluation of 
how well those items corresponded with the new standards. 

A panel of mathematics experts participated in the alignment study. These reviewers had expertise in mathematics 
instruction, standards-based curriculum, and the CCSS. Participants were recruited through an online screening 
process designed to confirm their qualifications and experience with standards-based mathematics education. 
After completing a training webinar, reviewers independently examined the easyCBM® benchmark assessment 
items and identified the CCSS domain and standard that each item most closely represented.  

Each item was evaluated for alignment at two levels. First, reviewers determined whether an item aligned with a 
specific CCSS domain such as Operations and Algebraic Thinking, Number and Operations in Base Ten, or 
Measurement and Data. Second, reviewers identified the CCSS standard addressed by the item. Items were 
classified as aligning with an on-grade standard, a prior-grade standard, or not aligning with any CCSS standard. 
The results of these ratings were aggregated across reviewers to produce alignment summaries for kindergarten, 
first grade, and second grade benchmark assessments. 

Results 

The analysis found that the easyCBM® K–2 mathematics benchmark assessments demonstrate strong overall 
alignment with the Common Core State Standards. Across grades, most items aligned with either on-grade or 
prior-grade CCSS standards. Specifically, approximately 94% of kindergarten items, 99% of first grade items, and 
96% of second grade items were judged to align with CCSS expectations. These findings suggest that the easyCBM® 
math assessments generally measure content that is consistent with the skills outlined in the standards.  
 
At the domain level, alignment across grade levels was generally strong. The benchmark assessments included 
items representing multiple CCSS domains, providing coverage of major mathematics content areas. However, 
when alignment was examined at the individual standard level, several gaps became apparent. Some CCSS 
standards were represented by few or no assessment items, while others were represented multiple times. 
 
For example, in grade 2 the Measurement and Data domain was broadly represented, but several standards within 
that domain were not addressed by any benchmark assessment items, including standards 2.MD.2, 2.MD.4, 
2.MD.5, 2.MD.9, and 2.MD.10. Additional gaps were observed in the Numbers and Operations in Base Ten domain 
(e.g., standards 2.NBT.3, 2.NBT.6, 2.NBT.8, and 2.NBT.9) and in Operations and Algebraic Thinking (e.g., standards 
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2.OA.3 and 2.OA.4). Conversely, some standards such as 2.MD.1 and 2.NBT.5 appeared frequently and were 
therefore somewhat overrepresented within the existing item pool.  
 
These results indicate that while the easyCBM® math measures provide broad coverage of CCSS domains, the 
distribution of items across specific standards is uneven. The findings were used to guide subsequent assessment 
development. In particular, the authors recommended writing new items to address underrepresented CCSS 
standards to strengthen alignment and ensure balanced coverage of mathematics content in the K–2 assessments. 
 
Table 2. Illustrative Table of Key Findings from Technical Report 1228 

 

Reference 

Irvin, P. S., Bitnara J. P., Alonzo, J., & Tindal, G. (2012). The Alignment of the easyCBM® grades K–2 math measures 
to the Common Core Standards (Technical Report 1228). Eugene, OR: University of Oregon, Behavioral Research 
and Teaching. 

 
 

Summary of Technical Report 1229: The Alignment of the easyCBM® Grades 3–5 Math Measures to the Common 
Core Standards (Park et al., 2012). 

Methods 

This study evaluated how well the easyCBM® seasonal mathematics benchmark assessments for grades 3 through 5 
align with the Common Core State Standards (CCSS). The easyCBM® system includes formative benchmark 
assessments administered three times per year to monitor student progress. The mathematics items used in these 
assessments were originally developed to align with the National Council of Teachers of Mathematics (NCTM) 
Curriculum Focal Points. With the adoption of the CCSS, the researchers conducted a systematic alignment study 
to determine how well the existing items correspond to the newer standards.  
 
The study was conducted in two phases. In Phase 1, one educator per grade level (K–8) conducted an initial review 
of easyCBM® benchmark items and their alignment with CCSS standards. Reviewers were selected based on their 
experience teaching mathematics and their familiarity with the Common Core. The nine Phase 1 reviewers 
included general education teachers, special education teachers, teachers who taught both settings, and district-
level mathematics specialists. Participants averaged approximately 12 years of mathematics teaching experience, 
with experience ranging from 3 to 31 years. The reviewers represented multiple states including Washington, 
Ohio, South Carolina, New Jersey, Indiana, Kansas, and Arizona.  
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Phase 2 expanded the review process by adding four additional educators per grade level. These reviewers were 
again selected for their expertise in mathematics instruction and familiarity with CCSS. Each reviewer examined 
grade-level benchmark assessment items and identified the CCSS domain and specific standard that best aligned 
with each item. 
 
The alignment analysis included all seasonal benchmark mathematics items for grades 3–5. Each grade-level 
benchmark assessment contains three testing periods (fall, winter, and spring), with 45 items per assessment. This 
resulted in 135 items per grade being evaluated for alignment. Reviewers determined whether each item aligned 
with an on-grade CCSS standard, a prior-grade standard, or did not align with any standard. These classifications 
were aggregated to examine alignment patterns across grade levels, domains, and individual standards. 
Results 

Overall, the analysis found strong alignment between easyCBM® benchmark mathematics items and the CCSS 
across grades 3–5. Approximately 98% of third-grade items, 100% of fourth-grade items, and 97% of fifth-grade 
items were aligned with either grade-level or prior-grade CCSS standards. These results indicate that the 
benchmark assessments largely measure mathematical content consistent with the Common Core standards.  

Although overall alignment was high, the analysis revealed uneven representation across domains and individual 
standards. At the domain level, the assessments generally covered the major CCSS content areas. However, certain 
domains and standards were either underrepresented or overrepresented within the item pool. 

For example, in grade 5 the Number and Operations in Base Ten domain was highly represented, with more than 
70 items across the three benchmark assessments aligning with standards from that domain either as primary or 
secondary standards. In contrast, several standards within the Number and Operations—Fractions domain were 
underrepresented, including standards 5.NF.3 through 5.NF.7. Additional gaps were identified in several domains, 
including Operations and Algebraic Thinking (5.OA.1–5.OA.3), Number and Operations in Base Ten (5.NBT.1–
5.NBT.3 and 5.NBT.5), Measurement and Data (5.MD.1–5.MD.2), and Geometry (5.G.1–5.G.4).  

The results indicate that while easyCBM® benchmark assessments broadly align with CCSS expectations, the 
distribution of items across standards is uneven. The findings were used to guide subsequent assessment 
development, particularly the creation of new items targeting underrepresented standards to strengthen 
alignment between easyCBM® mathematics measures and the Common Core standards. 

Table 3. Illustrative Table of Key Findings from Technical Report 1229
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Reference 

Park, B. J., Irvin, P. S., Alonzo, J., & Tindal, G. (2012). The Alignment of the easyCBM® grades 3–5 math measures to 
the Common Core Standards (Technical Report 1229). Eugene, OR: University of Oregon, Behavioral Research and 
Teaching. 

 
Summary of Technical Report 1230: The Alignment of the easyCBM® Grades 6–8 Math Measures to the Common 
Core Standards (Irvin et al., 2012a). 

Methods 

This technical report examined the alignment between easyCBM® seasonal benchmark mathematics assessments 
and the Common Core State Standards (CCSS) for grades 6 through 8. The easyCBM® system provides formative 
benchmark and progress-monitoring assessments designed to support instructional decision-making within 
Response to Intervention (RTI) frameworks. Because instructional decisions depend on the degree to which 
assessments reflect current academic standards, the study evaluated how closely existing easyCBM® mathematics 
items corresponded to CCSS expectations.  

The study used a structured alignment review conducted in two phases. In Phase 1, a single educator for each 
grade level (K–8) conducted an initial review of easyCBM® mathematics benchmark items and their 
correspondence to CCSS standards. Reviewers were selected based on their experience teaching mathematics and 
familiarity with the Common Core. Phase 2 expanded the process by adding four additional educators per grade 
level to review the items and confirm alignment judgments. Participants included general education teachers, 
special education teachers, and district mathematics specialists with substantial classroom experience. Reviewers 
evaluated each benchmark item and identified the CCSS domain and specific standard to which it aligned. The 
analysis included all seasonal benchmark assessments in fall, winter, and spring, with ~135 items per grade level 
evaluated for alignment. 

Results 

Results indicated strong overall alignment between easyCBM® mathematics benchmark items and CCSS standards 
for grades 6–8. Approximately 99% of sixth-grade items, 93% of seventh-grade items, and 96% of eighth-grade 
items aligned with either on-grade or prior-grade CCSS standards.  

While the overall alignment rates were high, the analysis revealed uneven representation of individual standards 
across domains. Some CCSS standards were heavily represented by multiple items, whereas others were minimally 
represented or absent. These findings provided guidance for future item development within the easyCBM® 
system, particularly for creating new assessment items that address underrepresented standards and improve 
alignment with the Common Core. 

Table 4. Illustrative Table of Key Findings from Technical Report 1230 
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Reference 

Irvin, P. S., Bitnara, J. P., Alonzo, J., & Tindal, G. (2012). The alignment of the easyCBM® grades 6–8 math measures 
to the Common Core Standards (Technical Report No. 1230). Behavioral Research and Teaching, Eugene, OR: 
University of Oregon, Behavioral Research and Teaching. 

 

Summary of Technical Report 1208: The Alignment of the easyCBM® Middle School Mathemascs CCSS Measures to 
the Common Core State Standards (Anderson et al., 2012). 

Methods 

Overall alignment was high. Of the 1,345 items reviewed, 1,180 (87.73%) received an adjusted MFRM rating at or 
above 2.0, indicating alignment to their corresponding CCSS standard. Of the 165 items rated as not aligned, 160 
(97.00%) were judged by consensus to address a requisite skill to the standard. Combined, 99.6% of all items 
aligned either directly to a standard or to a requisite skill. Rater severity varied substantially across the 15 raters, 
with the most severe rater scoring items nearly a full category lower on average than the most lenient. Despite this 
range, all raters fit the MFRM expectations well, with mean square outfit statistics ranging from 0.76 to 1.16, 
indicating consistent rating behavior. The exploratory analysis found minimal variation in ratings attributable to 
item domain (5% of variance) or grade level (0.25% of variance), suggesting raters applied the alignment criteria 
consistently across content areas and grades. 

Results 

Overall alignment was high. Of the 1,345 items reviewed, 1,180 (87.73%) received an adjusted MFRM rating at or 
above 2.0, indicating alignment to their corresponding CCSS standard. Of the 165 items rated as not aligned, 160 
(97.00%) were judged by consensus to address a requisite skill to the standard. Combined, 99.6% of all items 
aligned either directly to a standard or to a requisite skill. Rater severity varied substantially across the 15 raters, 
with the most severe rater scoring items nearly a full category lower on average than the most lenient. Despite this 
range, all raters fit the MFRM expectations well, with mean square outfit statistics ranging from 0.76 to 1.16, 
indicating consistent rating behavior. The exploratory analysis found minimal variation in ratings attributable to 
item domain (5% of variance) or grade level (0.25% of variance), suggesting raters applied the alignment criteria 
consistently across content areas and grades. 

Table 5. Illustrative Table of Key Findings from Technical Report 1208 
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Reference 

Anderson, D., Irvin, P. S., Alonzo, J., & Tindal, G. (2012). The Alignment of the easyCBM® middle school mathematics 
CCSS measures to the Common Core State Standards (Technical Report 1208). Eugene, OR: University of Oregon, 
Behavioral Research and Teaching. 

 
Summary of Technical Report 2101: The Alignment Between easyCBM® Mathematics Assessments and State and 
National Standards (Saez et al., 2021). 

Methods 

All 50 U.S. states’ K–8 Mathematics content standards served as the subject of analysis, using the Common Core 
State Standards (CCSS) as the primary referent. Data were drawn from individual state department of education 
websites, corestandards.org, easyCBM® math item development files, easyCBM® test items (lite and district 
versions), and the easyCBM® user manual. Both easyCBM® Basic Math (formerly NCTM Math) and easyCBM® 
Proficient Math (formerly CCSS Math) were included. The Proficient Math measures were developed in 2012, after 
the release of the CCSS, and were explicitly designed to reflect CCSS expectations across grades K–8. Mathematics 
standards were gathered from November 2020 through March 2021. States were classified into three groups: CCSS 
Adopted (20 states), CCSS Revised (28 states), and State Unique (2 states: Texas and Virginia). Standards text was 
input into a multi-tabbed Excel file covering all 11 CCSS mathematics domains. 

Using archived math development alignment files, an alignment dataset was constructed to document item 
coverage across all CCSS clusters and topics. A minimum threshold required coverage on at least 3 of 3 benchmark 
forms. For standards with only 1–2 benchmark forms covered, follow-up analysis of progress monitoring (PM) 
coverage was conducted. Alignment was rated on a four-level scale: Strong (all 3 benchmark forms), Moderate (2 
benchmark forms + ≥50% of PM forms), Limited (2 benchmark forms + <50% of PM forms), or Insufficient (<2 
benchmark forms). A second reviewer verified alignment classifications, and disagreements were resolved through 
consensus discussion. 

Results 

The easyCBM® mathematics assessments demonstrated strong and broad alignment with state mathematics 
standards, particularly for states that had fully or partially adopted the CCSS. Because the Proficient Math 
measures were explicitly developed with CCSS alignment in mind, coverage across the 11 mathematics domains 
was systematically documented and generally robust. 

For the 20 states that fully adopted the CCSS (e.g., Colorado, Oregon, Washington, Maryland), alignment results 
were uniform and applied equally across all states in this group. The Proficient Math measures showed Strong to 
Moderate alignment across all 11 CCSS domains, with the strongest alignment found in domains most heavily 
represented in the item development process, such as Operations and Algebraic Thinking, Numbers & Operations 
in Base 10, and Measurement & Data. The 28 CCSS Revised states showed largely consistent alignment with the 
CCSS-based findings, given the substantial overlap between their standards and the CCSS. State-specific 
ADDITIONAL standards—those extending beyond the CCSS framework—were rated separately. Most ADDITIONALS 
reflected off-grade associations with CCSS clusters (e.g., first-grade Counting and Cardinality content appearing in 
kindergarten standards) and were generally rated Limited, as easyCBM® items partially but not fully captured these 
extended competencies. Texas and Virginia, whose standards substantially deviate from the CCSS, required 
individual alignment analyses. Given the limited overlap between their frameworks and the CCSS, alignment 
ratings for non-CCSS standards were more frequently Limited to Insufficient. Educators in these states should 
consult the state-specific Google Sheets datasets to identify which easyCBM® items and domains best correspond 
to their standards. 

Across all states, the 11 CCSS mathematics domains were reviewed: Geometry; Measurement & Data; Counting & 
Cardinality; Operations and Algebraic Thinking; Numbers & Operations in Base 10; Numbers & Operations–
Fractions; The Number System; Ratios & Proportional Relations; Expressions & Equations; Statistics & Probability; 
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and Functions. Domains assessed across multiple grade levels (e.g., Geometry, Measurement & Data) showed 
more robust item coverage, while upper-grade domains (e.g., Functions, Statistics & Probability) showed more 
variability in alignment strength given the narrower grade band in which they appear. 

These findings indicate that easyCBM® mathematics assessments—particularly the Proficient Math measures—
provide well-aligned measurement tools for educators in CCSS-aligned states. The explicit CCSS-based 
development of these measures supports their use as progress monitoring and benchmark tools in states with full 
or modified CCSS adoption. Users in State Unique contexts should consult the detailed Google Sheets results to 
determine which domains and clusters offer adequate alignment support. 

Reference 

Saez, L., Whitney, M., Swanson, D., & Alonzo, J. (2021). The alignment between easyCBM® mathematics and 
literacy assessments and state and national standards (Technical Report # 2101). Eugene, OR: Behavioral Research 
and Teaching, University of Oregon. 

 
 

Summary of Technical Report 1006: Technical Adequacy of the easyCBM® Primary-Level Mathemascs Measures 
(Grades K–2), 2009–2010 Version (Anderson, Lai, et al., 2010). 

Methods 

This report examined the technical adequacy of the easyCBM® mathematics benchmark assessments across 
Kindergarten, Grade 1, and Grade 2 using data collected throughout the 2009–2010 school year. Criterion and 
construct validity analyses used a nasonally strasfied random sample drawn from 76 schools across 26 states. 

For criterion validity, a national stratified random sample across 76 schools in 26 states was used. The TerraNova 3 
mathematics assessment, administered in May, served as the criterion. Regression and correlation analyses were 
run in four models at each grade: a full model (all three seasonal scores as predictors) and three seasonal models. 
Fall and winter models were interpreted as predictive validity evidence, the spring model as concurrent validity 
evidence. Construct validity was assessed through Rasch item fit analyses and confirmatory factor analysis (CFA), 
testing a unidimensional model against a three-factor alternative. 

Results 

Criterion-related validity was evaluated using regression and correlation analyses with the TerraNova 3 
mathematics assessment as the external criterion. Predictive validity was assessed using fall and winter easyCBM® 
scores, while concurrent validity was examined using spring scores. Full regression models were significant at all 
three grade levels, explaining 53% (K), 59% (Gr. 1), and 66% (Gr. 2) of TerraNova variance. Individual seasonal 
models were also all significant. Concurrent validity (spring model) accounted for approximately 52–53% of 
TerraNova variance across grades. Predictive validity (fall and winter models) explained between 27% and 54% of 
TerraNova variance. Rasch and CFA results supported the unidimensional structure of the assessments, with items 
generally fitting the model well. 

Construct validity was investigated through Rasch item-fit analyses and confirmatory factor analysis. Item outfit 
statistics largely fell within acceptable ranges, supporting unidimensionality. CFA results further indicated that a 
unidimensional model fit the data as well as or better than competing three-factor models aligned with NCTM 
focal points. Overall, the findings provide strong evidence supporting the technical adequacy of the easyCBM® K–2 
mathematics measures for educational decision-making 
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Table 6. Example Summary of Key Findings from Technical Report 1006 

 

Reference 

Anderson, D., Cheng-Fei, L., Nese, J. F. T., Bitnara, J. P., Sáez, L., Jamgochian, E., Alonzo, J., & Tindal, G. (2010). 
Technical Adequacy of the easyCBM® Primary-Level Mathematics Measures (Grades K–2), 2009–2010 Version 
(Technical Report 1006) Eugene, OR: University of Oregon, Behavioral Research and Teaching. 

 
 
Summary of Technical Report 1007: Technical Adequacy of the easyCBM® Mathemascs Measures: Grades 3–8, 
2009–2010 version. (Nese, Lai, Anderson, Jamgochian, et al., 2010). 

Methods 

This report examined the technical adequacy of the easyCBM® mathematics progress monitoring assessments for 
students in grades 3 through 8. The study evaluated the reliability, validity, and practical utility of the 2009–2010 
version of the easyCBM® mathematics measures, which are designed to support instructional decision-making 
within Response to Intervention (RTI) frameworks. The system includes seasonal benchmark assessments 
administered in fall, winter, and spring as well as alternate forms of progress monitoring measures used 
throughout the academic year. The study used data collected from four school districts located in two states: three 
districts in Oregon and one in Washington. All students present on the testing days were included in the analyses, 
providing large samples across grades 3–8. Researchers conducted several statistical analyses to evaluate different 
aspects of the measures’ technical properties. These analyses included estimation of minimum acceptable within-
year growth rates, determination of minimum acceptable end-of-year benchmark performance levels, and 
examination of internal consistency and split-half reliability. Additional analyses evaluated the reliability of slope 
estimates derived from repeated progress-monitoring assessments. Validity evidence was examined through 
construct, concurrent, and predictive validity analyses, including correlations and regression analyses comparing 
easyCBM® scores with year-end state mathematics test results.  
 
Results 

Results indicated that the easyCBM® mathematics measures demonstrate strong reliability and validity across 
grades and samples. Internal consistency and split-half reliability estimates supported the stability of the 
measures, while slope reliability analyses suggested that growth estimates derived from repeated administrations 
were dependable indicators of student progress. Validity analyses showed moderate to strong correlations 
between easyCBM® scores and state mathematics assessment outcomes across grades and demographic groups. 
Regression analyses further demonstrated that fall and winter easyCBM® scores were strong predictors of year-end 
state mathematics performance, while spring scores showed strong concurrent validity with the same outcomes. 
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Overall, the findings support the technical adequacy of the easyCBM® mathematics measures for monitoring 
student progress and predicting performance on state mathematics assessments. 

Table 7. Illustrative Table of Key Findings from Technical Report 1007 

 

Reference 

Nese, J. F. T., Cheng-Fei, L., Anderson, D., Jamgochian E. M., Kamata, A., Sáez, L., Bitnara J. P., Alonzo, J., & Tindal, 
G. (2010). Technical adequacy of the easyCBM® mathematics measures: grades 3–8, 2009–2010 version (Technical 
Report 1007). Eugene, OR: University of Oregon, Behavioral Research and Teaching. 

 
 
Summary of Technical Report 1008: Diagnossc Efficiency of easyCBM® Math: Washington State (Anderson, Alonzo, 
et al., 2010b). 

Methods 

This technical report examined the diagnostic efficiency of the easyCBM® mathematics benchmark assessments for 
predicting student performance on the Washington State mathematics assessment. The purpose of the study was 
to determine optimal cut scores on the easyCBM® measures that could accurately classify students as likely to 
meet or not meet proficiency standards on the state test. The analysis focused on students in grades 3 through 8 
and evaluated how effectively seasonal easyCBM® benchmark scores predicted outcomes on the statewide 
assessment. 
 
Data for the study were collected from three school districts in Washington State that had implemented district-
wide Response to Intervention (RTI) models. All students present during the scheduled assessment periods were 
included in the analyses, and the sample included students across grades 3–8 as well as various demographic 
subgroups, including English language learners and students receiving special education services.  
 
Two primary measures were used. The predictor variable was the easyCBM® mathematics benchmark assessment, 
a computer-administered test consisting of 45 multiple-choice items per form. The system includes 13 equivalent 
forms per grade level that were calibrated using a one-parameter Rasch model to ensure comparable difficulty 
across administrations. Three of these forms are used for seasonal benchmark screening (fall, winter, and spring), 
while the remaining forms are used for progress monitoring throughout the year. The outcome measure was the 
Washington Measures of Student Progress (MSP) mathematics assessment, the statewide accountability test used 
to determine student proficiency.  
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Receiver Operating Characteristic (ROC) curve analyses were conducted to evaluate the diagnostic accuracy of 
easyCBM® scores in predicting MSP proficiency outcomes. These analyses were used to estimate classification 
accuracy statistics and determine optimal cut scores for each grade level and benchmark period. Results were 
reported separately by grade and season and were also examined across demographic subgroups.  
 
Results 

The results indicated that the easyCBM® mathematics benchmark assessments demonstrated strong diagnostic 
efficiency for predicting student performance on the Washington state mathematics test. ROC analyses showed 
that easyCBM® scores were effective at distinguishing between students who ultimately met proficiency standards 
and those who did not. Optimal cut scores were identified for each grade and seasonal benchmark, allowing 
educators to classify students into risk categories with acceptable levels of sensitivity and specificity. 

Overall, the findings suggest that easyCBM® mathematics benchmarks can serve as effective screening tools within 
RTI systems, enabling educators to identify students at risk of failing the state assessment early in the school year 
and to monitor their progress toward proficiency over time. 

 
Table 8. Illustrative Table of Key Findings from Technical Report 1008

 

Reference 

Anderson, D., Alonzo, J., & Tindal. G. (2009). Diagnostic efficiency of easyCBM® math: Washington state (Technical 
Report 1008). Eugene, OR: University of Oregon, Behavioral Research and Teaching. 
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Summary of Technical Report 1009 Summary: Diagnostic efficiency of easyCBM® math: Oregon (Anderson, 
Alonzo, et al., 2010a). 

Methods 
 
The study examined the diagnostic efficiency of the easyCBM® mathematics benchmark assessments for predicting 
student performance on the Oregon Assessment of Knowledge and Skills (OAKS) state test. Participants included 
students in grades 3 through 8 from three Oregon school districts. Two districts implemented a district-wide 
Response to Intervention (RTI) framework and administered easyCBM® benchmark assessments to all students, 
including English language learners and students with disabilities. A third district administered the benchmark 
assessments to a representative subset of classes designed to mirror district demographics. 
 
Two primary measures were used. The predictor measure was the easyCBM® mathematics benchmark assessment, 
a computer-administered test consisting of 45 multiple-choice items with multiple alternate forms equated using a 
Rasch (1PL) model. The criterion measure was the mathematics portion of OAKS, a computer adaptive statewide 
assessment reported on a Rasch scale and classified into performance levels. For analysis, OAKS performance was 
dichotomized as meeting or not meeting expectations. Receiver Operating Characteristic (ROC) curve analyses 
were conducted to evaluate diagnostic efficiency. Sensitivity, specificity, predictive power, and classification 
accuracy were calculated for all possible cut scores across fall, winter, and spring administrations. Optimal cut 
scores were determined using decision rules based on Silberglitt and Hintze (2005), with emphasis on maximizing 
sensitivity while maintaining acceptable specificity. 
 
Results 

Results demonstrated that the easyCBM® mathematics benchmarks provided strong predictive accuracy for 
determining whether students would meet expectations on the Oregon state test. Across grades 3–8 and across 
seasonal benchmark administrations (fall, winter, and spring), the Area Under the ROC Curve (AUC) ranged from 
approximately .86 to .92, indicating high diagnostic accuracy. These values suggest that the easyCBM® measures 
were effective in distinguishing students who would meet or exceed state standards from those who would not. 
Optimal cut scores were established for each grade and season. These cut points balanced sensitivity and 
specificity while prioritizing the identification of students at risk of failing the state test. Sensitivity values were 
generally high, often exceeding .80 and in some cases approaching .90 or higher, meaning the measures were 
effective at correctly identifying students likely to meet state standards. Specificity values were also acceptable, 
typically above .70, indicating that most students identified as at risk were correctly classified. 
  
The study also reported classification accuracy statistics including false positive and false negative rates, positive 
predictive power, negative predictive power, and overall correct classification. Overall classification accuracy 
ranged approximately from the low .70s to the mid .80s depending on grade and season. Negative predictive 
power values were particularly high, often above .95, indicating that students identified as not at risk were very 
likely to meet state expectations. Seasonal differences in cut scores were also observed. In lower grades, cut scores 
increased more noticeably across the school year. For example, in grade 3 the optimal cut score increased 
substantially from fall to spring, reflecting expected student learning growth. In contrast, upper grades showed 
smaller seasonal shifts in cut scores. This pattern may reflect slower growth rates in later grades or differences in 
scaling between easyCBM® and the state test. 
  
Subgroup analyses were conducted by ethnicity and English language learner status. Although sample sizes varied, 
the general pattern of diagnostic efficiency remained consistent across groups. The findings therefore support the 
use of easyCBM® mathematics benchmarks as an early screening and progress monitoring tool within RTI 
frameworks, particularly for identifying students at risk of failing the state accountability assessment. 
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Table 9. Summary of Main Findings from Technical Report 1009 

Finding Evidence Interpretation 
Diagnostic accuracy AUC values ranged from .86 to .92 easyCBM® strongly predicts 

performance on the Oregon state test 
Sensitivity Typically, .80–.93 across grades and 

seasons 
Measures effectively identify students 
likely to meet standards 

Specificity Generally, above .70 Students flagged as at risk are usually 
correctly identified 

Seasonal cut score change Lower grades showed larger fall–
spring increases 

Reflects greater academic growth in 
early grades 

Predictive power Negative predictive power often 
above .95 

Students identified as safe are very 
likely to meet expectations 

 
Reference 

Anderson, D., Alonzo, J., & Tindal, G. (2010). Diagnostic efficiency of easyCBM® math: Oregon (Technical Report No. 
1009). Eugene, OR: Behavioral Research and Teaching, University of Oregon. 
  
 

Summary of Technical Report 1010: easyCBM® Mathemascs Criterion Related Validity Evidence: Washington State 
Test (Anderson, Alonzo, et al., 2010d). 

Methods  

This report examined the criterion-related validity of the easyCBM® mathematics benchmark assessments in 
Grades 3–8 using Washington State's Measures of Student Progress (MSP) as the external criterion. The study was 
conducted in one medium-sized Washington school district. Sample sizes ranged from approximately 417 (Grade 8) 
to 673 (Grade 4) students per grade, with demographic data detailed by grade including percentages of English 
Language Learners, students receiving special education services, sex, and ethnicity. 
 
The easyCBM® mathematics tests consisted of 45 multiple-choice items aligned to NCTM Focal Point Standards, 
administered in fall, winter, and spring. The MSP, newly implemented for 2009–2010, included multiple-choice and 
short-answer items and was administered at the end of the school year. Because the MSP was administered only 
once at year-end, fall and winter easyCBM® scores were analyzed as predictive validity evidence, while the spring 
administration served as concurrent validity evidence. 
 
Four regression models were run at each grade level: a full model including all three seasonal easyCBM® scores 
simultaneously, and three individual seasonal models. Scatterplots were also produced for each grade and season, 
with vertical lines marking the 20th and 50th easyCBM® percentiles and a horizontal line marking the MSP 
proficiency cut score, allowing visual examination of classification accuracy. 
 
Results 

Results indicated a strong relationship between easyCBM® and the MSP across all grades. The full regression model 
accounted for between 59% and 75% of MSP variance depending on grade. Individual seasonal models explained 
between 48% and 67% of MSP variance. Pearson correlations between easyCBM® seasonal scores and the MSP 
were consistently high, generally ranging from approximately .68 to .83 across grades and seasons, with the 
strongest relationships observed in Grades 6–8. Examination of the scatterplots showed that even in fall, very few 
students scoring below the 20th easyCBM® percentile reached the MSP proficiency level, while most students 
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above the 50th percentile did reach proficiency. The authors note that easyCBM® demonstrated stronger 
predictive accuracy for identifying students who would not reach proficiency than for those who would. 
 
Table 10.  Illustrative Table of Key Findings from Technical Report 1010

 
Reference 

Anderson, D., Alonzo, J., & Tindal, G. (2009). easyCBM® Mathematics Criterion Related Validity Evidence: 
Washington State Test (Technical Report 1010). Eugene, OR: University of Oregon, Behavioral Research and 
Teaching. 

  

Summary of Technical Report 1011: easyCBM® Mathematics Criterion Related Validity Evidence: Oregon State Test 
(Anderson, Alonzo, et al., 2010c). 

Methods 

This technical report examined the criterion-related validity of the easyCBM® mathematics benchmark 
assessments by evaluating their relationship with the Oregon statewide mathematics assessment. The study 
investigated whether easyCBM® benchmark scores could predict student performance on the state test under the 
revised proficiency standards introduced for the 2010–2011 school year. The analyses focused on students in 
grades 3 through 8 and explored the strength of the relationship between seasonal benchmark scores and 
outcomes on the state assessment. 

Data were collected from school districts in Oregon that administered the easyCBM® mathematics benchmark 
assessments as part of a Response to Intervention (RTI) framework. Students completed seasonal benchmark 
assessments (fall, winter, and spring) through the online easyCBM® system. These computer-based assessments 
include multiple equivalent forms designed for progress monitoring and screening within RTI systems.he sample 
included students across grades 3–8. Demographic information was reported by district and grade level. For 
example, in one district the grade-level samples included 1,311 students in Grade 3, 1,299 in Grade 4, 1,357 in 
Grade 5, 1,329 in Grade 6, and 1,262 in Grade 7. Student demographic variables included English language learner 
status, economic disadvantage (free or reduced lunch), special education participation, gender, and ethnicity.  
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To examine criterion-related validity, the study used both correlation and regression analyses to evaluate the 
relationship between easyCBM® mathematics scores and performance on the Oregon statewide mathematics 
assessment. The analyses focused on determining how well benchmark scores predicted whether students would 
meet the state proficiency standard. 

Results 

Results indicated meaningful relationships between easyCBM® benchmark scores and the Oregon statewide 
mathematics test. Correlation analyses demonstrated moderate to strong associations between the seasonal 
easyCBM® scores and the state test outcomes. Regression analyses further showed that easyCBM® scores provided 
significant predictive information regarding student proficiency status on the state assessment. 

Overall, the findings provided evidence that the easyCBM® mathematics benchmarks function as valid indicators of 
student performance relative to Oregon’s statewide mathematics standards. The results support the use of 
easyCBM® benchmark assessments as screening tools within RTI systems for identifying students who may be at 
risk of not meeting state proficiency expectations. 

Table 11. Illustrative Table of Key Findings from Technical Report 1011 

 

Reference 

Anderson, D., Alonzo, J., & Tindal, G. (2009). easyCBM® Mathematics criterion related validity evidence: Oregon 
state test. Technical Report No. 1011. Eugene, OR: University of Oregon, Behavioral Research and Teaching. 

  
 
Summary of Technical Report 1402 Summary: Criterion Validity Evidence for the easyCBM® CCSS Math Measures 
Grades 6-8 (Anderson et al., 2014). 

Methods 

This study investigated the criterion validity of the easyCBM® CCSS Math benchmark assessments for Grades 6–8 
by examining their relationship with the Stanford Achievement Test, Tenth Edition (SAT-10).  

Participants were randomly selected from one middle school in the Pacific Northwest. Researchers selected 
approximately 65 students per grade to ensure adequate statistical power. The final samples included 67 students 
in Grade 6, 63 in Grade 7, and 64 in Grade 8. Demographic information included gender, special education status, 
English language learner status, eligibility for free or reduced lunch, and ethnicity. All students in the school 
completed the winter easyCBM® CCSS Math benchmark assessment. Within one week of this benchmark 
administration, the randomly selected sample completed the SAT-10 mathematics test. Both assessments were 
administered online. The easyCBM® CCSS Math measures were developed to align with the Common Core State 
Standards and are used within Response to Intervention (RTI) systems for screening and progress monitoring. Each 
test form included multiple-choice items designed to measure mathematical skills aligned with the standards. 

The SAT-10 forms administered were Intermediate 3 for Grade 6, Advanced 1 for Grade 7, and Advanced 2 for 
Grade 8. Each SAT-10 mathematics test contained 80 multiple-choice items, including 48 problem-solving items 
and 32 procedural mathematics items. Items were scored dichotomously and scaled using a Rasch model. To 
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evaluate the relationship between the assessments, researchers conducted bivariate correlation analyses and 
simple linear regression analyses. Exploratory regression models were also estimated to examine whether 
demographic variables contributed additional explanatory power. 

Results 

The results indicated strong relationships between the easyCBM® CCSS Math benchmark and the SAT-10 
mathematics scores across all grade levels. Correlation analyses showed coefficients of .82 for Grade 6, .77 for 
Grade 7, and .75 for Grade 8, indicating strong positive associations between the two measures. 

Simple linear regression analyses demonstrated that easyCBM® scores were significant predictors of SAT-10 
performance for all grades (p < .001). The easyCBM® measure explained 67% of the variance in SAT-10 scores for 
Grade 6, 59% for Grade 7, and 56% for Grade 8. Regression coefficients indicated that a one-point increase in 
easyCBM® score corresponded to approximately a 3.5 to 4.5 point increase in SAT-10 scale score, depending on 
grade level. Exploratory regression models that included demographic variables produced similar results. Most 
demographic variables were not significant predictors of SAT-10 performance, although special education status 
was significant for Grade 7. Overall, the findings indicated that easyCBM® CCSS Math scores were strongly related 
to SAT-10 scores, providing evidence that the assessments measure similar underlying mathematics constructs. 

Table 12. Illustrative Table of Key Findings from Technical Report 1402 

 

Reference 

Anderson, D., Rowley, B., Alonzo, J., & Tindal, G. (2014). Criterion validity evidence for the easyCBM® CCSS math 
measures: Grades 6-8 (Technical Report # 1402). Eugene, OR: Behavioral Research and Teaching, University of 
Oregon. 

Summary of Technical Report 1104: A Cross-Validation of easyCBM® Mathematics Cut Scores in Oregon: 2009–
2010 (Anderson et al., 2011a). 

Methods 

This study evaluated the diagnostic efficiency of the easyCBM® mathematics benchmark assessments for predicting 
performance on the Oregon statewide mathematics assessment. The analyses focused on determining cut scores 
that could accurately classify students as likely to meet or not meet the state proficiency standard. Participants 
were students in Grades 3 through 8 from school districts in Oregon that had implemented the easyCBM® 
assessment system within a Response to Intervention (RTI) framework. Students completed the easyCBM® 
mathematics benchmark assessments during the fall, winter, and spring screening periods. Each benchmark form 
consisted of 45 multiple-choice items designed to measure grade-level mathematics skills. The assessments were 
computer-administered and drawn from a larger pool of calibrated items developed using Rasch measurement 
procedures, which ensured comparable difficulty across forms. 
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The outcome measure was the Oregon statewide mathematics assessment, which served as the criterion measure 
for determining student proficiency. To evaluate the predictive accuracy of the easyCBM® benchmarks, the 
researchers used Receiver Operating Characteristic (ROC) curve analyses. These analyses allowed the researchers 
to estimate classification accuracy statistics and determine optimal benchmark cut scores. Diagnostic efficiency 
was evaluated through measures such as sensitivity, specificity, and overall classification accuracy across grades 
and benchmark seasons. 

Results 

The analyses showed that the easyCBM® mathematics benchmarks demonstrated strong diagnostic efficiency for 
predicting performance on the Oregon state mathematics assessment. ROC analyses indicated that the benchmark 
scores were effective at distinguishing between students who would meet proficiency standards and those who 
would not. Across grades and testing periods, Area Under the Curve (AUC) values were consistently high, indicating 
strong classification performance. 

Optimal cut scores were identified for each grade and seasonal benchmark period. These cut scores allowed 
students to be classified into risk categories with acceptable levels of sensitivity (correctly identifying students at 
risk) and specificity (correctly identifying students not at risk). The results also showed that predictive accuracy 
generally improved across the school year, with the spring benchmark demonstrating the strongest relationship 
with the state assessment. 

Overall, the findings indicate that easyCBM® mathematics benchmark scores provide meaningful information about 
students’ likelihood of meeting state mathematics proficiency standards, supporting their use as screening tools 
within RTI systems. 

Table 13. Illustrative Table of Key Findings from Technical Report 1104 

 

Reference 

Anderson, D., Alonzo, J., & Tindal, G. (2009). A cross-validation of easyCBM® mathematics cut scores in Oregon: 
2009–2010. Technical Report No. 1104. Eugene, OR: University of Oregon, Behavioral Research and Teaching. 
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Summary of Technical Report 1105: A Cross-Validation of easyCBM® Mathematics Cut Scores in Washington State: 
2009–2010 Test (Anderson et al., 2011b). 

Methods 

The study drew on data from three Washington State school districts that had implemented district-wide Response 
to Intervention (RTI) programs, enrolling students in grades 3 through 8, including English language learners and 
students with learning disabilities. Two assessments provided the data: the easyCBM® mathematics benchmark 
(fall, winter, and spring administrations), and the Measures of Student Progress (MSP), Washington’s statewide 
accountability test. easyCBM® forms were aligned to NCTM Focal Point Standards and scaled using a 1PL Rasch 
model; MSP scores classified students as below basic, basic, proficient, or advanced, then collapsed dichotomously 
into “meeting” (proficient/advanced) versus “not meeting” (below basic/basic) for analysis. The full sample was 
randomly split into two roughly equal groups using a Bernoulli random-value function in SPSS 18.0 (p = 0.50). 
Independent-samples t-tests verified demographic and achievement comparability across groups on ten subgroup 
variables. Receiver Operating Characteristic (ROC) curve analyses were then conducted at each grade for each 
group, with area under the curve (AUC) statistics compared via 95% confidence intervals.  

Results 

The random split produced two groups with closely matched demographic profiles. T-tests revealed few 
statistically significant differences in student subgroup composition or achievement between groups, supporting 
the assumption that the two samples were equivalent and that any differences in outcomes could be attributed to 
sampling or measurement error rather than systematic bias. 

Across all grades and measurement occasions (fall, winter, and spring), the optimal cut scores derived 
independently for each group were strikingly similar, typically differing by no more than one to two points. In 
Grade 3, for example, fall benchmark meeting scores were 32 and 31 for Groups 1 and 2 respectively, converging 
to an identical score of 39 by spring. Grade 4 showed similarly small divergence: fall scores were 34 and 33, rising 
to an identical spring score of 39. Grades 5 through 8 followed comparable patterns, with most within-season 
differences between groups being one point or less. Grade 7 was a slight exception, with a two-point difference 
observed on the winter benchmark (29 vs. 31), though this was still within a narrow range. The general trajectory 
across all grades was an increase in the optimal meeting score from fall to spring, reflecting expected growth in 
mathematics achievement over the school year. 

The most significant finding was that in no case did the AUC statistics differ significantly between the two 
randomly selected groups at any grade or measurement occasion. The AUC values themselves were consistently 
high across all grades, ranging from approximately 0.82 to 0.94 across grades and seasons, indicating strong overall 
discriminative accuracy. The overlapping 95% confidence intervals for AUC comparisons at every grade confirm 
that the two groups’ ROC curves were statistically equivalent, lending strong validity evidence to the identified cut 
scores. ROC curve figures displayed visually similar curve shapes for Groups 1 and 2 at every grade level. 

The study also examined whether strictly following the Silberglitt and Hintze (2005) decision rules versus the 
modified rules would have affected stability. In most cases, the modified rules (which prioritized maximizing 
sensitivity while keeping specificity above 0.70) produced stable or more stable results. The Grade 6 fall 
benchmark was a notable case: for Group 1, no cut score achieved both sensitivity and specificity above 0.80, and 
the modified rules selected a meeting score of 32; for Group 2, a score of 30 met the higher threshold. Had the 
unmodified rules been applied uniformly, the two groups would have been only one point apart (31 vs. 30), but the 
authors argued the modified rules were appropriate given the RTI framework’s priority in minimizing false 
negatives. 

Overall, these findings provide compelling cross-validation evidence that the easyCBM® mathematics cut scores 
recommended for use in Washington State are stable across student samples, and that the diagnostic efficiency of 
the instrument is consistent and replicable. 
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Table 14. Illustrative Table of Key Findings from Technical Report 1105 

 

Reference 

Anderson, D., Alonzo, J., & Tindal, G. (2009). A cross-validation of easyCBM® mathematics cut scores in Washington 
state: 2009–2010 test (Technical Report 1105). Eugene, OR: University of Oregon, Behavioral Research and 
Teaching. 

 

Summary of Technical Report 1501: An Explorason of Differensal Item Funcsoning with the easyCBM® Middle 
School Mathemascs Tests: Grades 6–8 (Anderson et al., 2015). 

Data were drawn from a large, extant dataset collected during the 2013–2014 school year across multiple states. 
The sample included middle school students in Grades 6–8 participating in seasonal (fall, winter, spring) easyCBM® 
mathematics benchmark assessments. Each test form contained 45 multiple-choice items aligned to the Common 
Core State Standards. Subgroups examined included gender (female/male), English language learners (ELL/non-
ELL), race (non-White/White), ethnicity (Latino/non-Latino), and special education status (received/did not receive 
services). Data collection occurred through operational administration of benchmark assessments, with student 
demographic data linked to test performance. Differential item functioning (DIF) analyses were conducted using 
the Mantel-Haenszel (MH) procedure with iterative purification. The raw total test score served as the matching 
criterion, allowing comparisons of item performance across focal and reference groups at equivalent ability levels. 
 
Statistical analyses included calculation of MH odds ratios and log transformations, with confidence intervals. 
Items were classified using ETS criteria into A (negligible DIF), B (moderate DIF), or C (large DIF). Purification 
removed flagged items from the matching criterion and re-estimated DIF iteratively. Over 2,000 DIF evaluations 
were conducted across forms and groups. Overall findings indicated that most items functioned equivalently 
across groups, supporting fairness and validity. 
 
Results 

Results showed minimal differential item functioning across grades, seasons, and subgroup comparisons. 
Approximately 97% of items were classified as “A” (negligible DIF), while about 3% were “B” (moderate DIF), and 
very few were “C” (large DIF). 
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Patterns were consistent across gender, ELL status, race/ethnicity, and special education status. Many test forms 
showed no DIF items, and others contained only one or two flagged items. Some variability appeared in specific 
Grade 8 winter comparisons, but overall stability remained high. DIF does not imply bias but indicates items for 
review. The results suggest easyCBM® mathematics measures are largely free from systematic bias and appropriate 
for diverse populations. Flagged items were recommended for monitoring and potential revision rather than 
removal. 

Conclusions 

• Overall DIF Rates were ~97% negligible DIF; ~3% moderate; few were large. These results indicate strong 
evidence of fairness. 

• Subgroup Comparisons were consistent across gender, ELL, race, and SPED indicasng valid across 
populasons. 

• Form-Level Results demonstrated that many forms had zero DIF items, thus reflecsng stable test 
construcson. 

• Flagged Items were small in the number of B/C items implying li|le need to monitor and revise. 
 

Table 15. Illustrative Table of Key Findings from Technical Report 1501 

 

Reference 

Anderson, D., Park, S., Alonzo, J., & Tindal, G. (2015). An exploration of differential item functioning with the 
easyCBM® middle school mathematics tests: Grades 6–8 (Technical Report 1501). Eugene, OR: University of 
Oregon, Behavioral Research and Teaching. 
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Summary of Technical Report 2401: Criterion Validity and Classification Accuracy of easyCBM®: Grades 3-8 (Tindal 
& Nese, 2024). 

Methods  

Technical Report 2401 evaluates criterion validity and classification accuracy for the easyCBM® Math Benchmark in 
Grades 3–8, using the Smarter Balanced (SB) Mathematics test as the external criterion. The study uses well over 
8,000 anonymized student records from two states and four school districts. Students completed easyCBM® Math 
benchmarks in Fall 2023, Winter 2024, and Spring 2024, and SB Math was administered in spring. The report first 
presents grade-by-season descriptive statistics for easyCBM® Math and SB Math. 
 
For predictive/concurrent validity, the authors report grade-specific correlations between easyCBM® Math and SB 
Math for each season (fall and winter as predictive; spring as near-concurrent). To support comparisons across 
grades, an easyCBM® Math composite is also computed by converting each student’s Math score to a grade-level z 
score (subtract the grade mean and divide by the grade SD) in each season; correlations and regression plots are 
then presented between the Math composite and SB Math. 
 
For classification accuracy, SB Math serves as the criterion and “risk” is defined primarily as performance at the 
20th percentile. For each grade and season, the report provides ROC evidence (AUC with 95% confidence intervals) 
and grade/season cut scores, along with confusion-matrix counts (true/false positives and negatives). Summary 
tables report base rates, overall classification rates, sensitivity, specificity, false positive/negative rates, and 
positive/negative predictive power aligned to NCII screening guidance. 
 
Results  

Validity evidence indicates that easyCBM® Math benchmarks relate strongly to SB Math across Grades 3–8 and 
seasons. In the grade-level correlation tables, the Math–SB Math correlations are consistently high (generally in 
the upper .60s to high .80s). Specifically, the reported coefficients range from about .69 (Grade 3 fall) up to .88 
(Grade 6 spring), with many values in the .74–.86 range. The composite summary further supports these relations: 
the easyCBM® Math composite correlates .57 (fall), .59 (winter), and .61 (spring) with SB Math, and the 
corresponding regression plots show clear positive linear trends, indicating that higher benchmark Math 
performance is associated with higher SB Math scores. 
 
Descriptive statistics show expected seasonal growth. For example, Grade 3 mean Math scores increase from 
24.52 (fall) to 28.76 (winter) to 31.82 (spring), and similar upward shifts appear across grades (with score ranges 
spanning much of each grade’s possible scale). SB Math distributions by grade show substantial variability (SDs 
roughly mid-80s to ~120 scale-score points), supporting the use of continuous models and ROC analyses. 
Classification accuracy results for Math (risk defined at the SB 20th percentile) are generally strong. In fall, AUC 
values range from .81 to .92 across grades (highest in Grade 4 at .92), with specificity often very high (.79–.93) and 
sensitivity typically moderate (.63–.77). In winter, AUC values improve and cluster tightly between .88 and .92 
across grades; sensitivity is about .76–.81 and specificity about .83–.91, yielding overall classification rates around 
.79–.82. In spring, AUC values are again very strong (.88–.94) with several grades at or above .92; sensitivity ranges 
from .71 to .91 and specificity from .81 to .93, and overall classification rates rise as high as .89 (Grade 5) and .86 
(Grades 3 and 6). 
 
Operating characteristics show the typical screening tradeoffs. Base rates for risk are modest (about .15–.24 
depending on grade/season). False positive rates are usually low (often .07–.19), while false negative rates vary 
more (roughly .09–.37), with the larger false negative values concentrated in some upper grades or earlier seasons. 
Positive predictive power is consistently very high—most often .93–.98 across grades and seasons—meaning 
students flagged “at risk” are very likely to fall below the SB cut. Negative predictive power is lower (often about 
.35–.66), reflecting the combination of base rates and the sensitivity/specificity balance. Overall, TR2401 concludes 
that easyCBM® Math benchmarks provide credible criterion validity with SB Math and strong classification accuracy 
for screening when grade- and season-specific cut scores are used. 
 



Criterion 2.1c-d – 2.2a-d: Overall Achievement and Validity of Inferences from easyCBM® Mathematics Page 135 

Cut scores reflect growth: for example, Grade 3 uses an easyCBM® Math cut of 23 (fall), 27 (winter), and 30 (spring) 
for the SB 20th-percentile criterion, while Grade 8 uses 21, 24, and 25 across the same seasons. SB Math cut scores 
also rise with grade (2362 in Grade 3 to 2434 in Grade 8). Overall classification rates are typically in the mid-.70s to 
high-.80s (about .68–.89). AUC confidence intervals are extremely tight for large within-grade samples. 
 
Reference 

Tindal, G. & Nese, J. F. T. (2024). Criterion validity and classification accuracy of easyCBM®: Grades 3-8. (Technical 
Report 2401). Eugene, OR: University of Oregon, Behavioral Research and Teaching. 
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Table 1. Illustrative Results from Technical Report 1002 

Table 2. Illustrative Table of Key Findings from Technical Report 1228 

Table 3. Illustrative Table of Key Findings from Technical Report 1229 

Table 4. Illustrative Table of Key Findings from Technical Report 1230 

Table 5. Illustrative Table of Key Findings from Technical Report 1208 

Table 6. Example Summary of Key Findings from Technical Report 1006 

Table 7. Illustrative Table of Key Findings from Technical Report 1007 

Table 8. Illustrative Table of Key Findings from Technical Report 1008 

Table 9. Summary of Main Findings from Technical Report 1009 

Table 10. Illustrative Table of Key Findings from Technical Report 1010 

Table 11. Illustrative Table of Key Findings from Technical Report 1011 

Table 12. Illustrative Table of Key Findings from Technical Report 1402 

Table 13. Illustrative Table of Key Findings from Technical Report 1104 

Table 14. Illustrative Table of Key Findings from Technical Report 1105 

Table 15. Illustrative Table of Key Findings from Technical Report 1501 
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Appendix B: Guide to Spreadsheet Technical Report Value Displays 

See Riverside Insights or BRT to access exact values for TR Summaries 
2603-VK8M_ValidityMathTables.xlsx 

• TR1002… See Technical Report 2603-AK8RM...Page 9 

• TR1228…See Technical Report 2603-AK8RM...Page 13 

• TR1229…See Technical Report 2603-AK8RM...Page 17 

• TR1230…See Technical Report 2603-AK8RM...Page 20 

• TR1208…See Technical Report 2603-AK8RM...Page 24 

• TR2101…See Technical Report 2603-AK8RM...Page 6 

• TR1006 

• TR1007 

• TR1008 

• TR1009 

• TR1010 

• TR1011 

• TR1402 

• TR1104 

• TR1105 

• TR1501 

• TR2401 
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Conclusions Suppor-ng Claims for Criterion 2.3: Sub-scores 

The interim assessment provides for valid inferences about a student’s specific areas of strength and need (e.g., at 
the reportable category, content strand or objec=ve level). 
 
This evaluation applies Criterion 2.3 (Indicators 2.3.a–2.3.d) to all sections of the MGCI_2.3 documentation and 
finds strong evidence that easyCBM® mathematics sub-scores support valid, reliable, and appropriate inferences 
about students’ specific areas of strength and need. 
 
Indicator 2.3.a: The assessment design clearly supports reporting mathematics sub-scores at meaningful levels of 
granularity. Sub-scores are intentionally embedded within the measure design to reflect distinct content strands 
(e.g., number operations, algebraic reasoning, geometry, measurement, and data). This structure enables 
educators to identify targeted instructional needs rather than relying solely on a global mathematics score. The 
documentation consistently links design features to intended interpretations of strengths and weaknesses within 
the mathematics domain. 
 
Indicator 2.3.b: Substantial reliability and precision evidence is provided for reported sub-scores. Reliability 
estimates and classification accuracy results are documented using defensible psychometric methods appropriate 
for curriculum-based measures, including analyses of sensitivity, specificity, and base-rate effects. External 
technical reviews by the National Center on Intensive Interventions (NCII) further corroborate the adequacy of 
score precision for screening and progress-monitoring purposes. Collectively, the evidence supports the use of 
mathematics sub-scores for their intended educational decisions. 
 
Indicator 2.3.c: Empirical and theoretical evidence supports the interpretation of sub-scores as representing 
meaningful sub-domains rather than arbitrary score partitions. Published research demonstrates that mathematics 
sub-scores differentiate student performance across content areas and are sensitive to instructional effects, 
particularly for low-performing students. Factor-analytic and predictive studies indicate that sub-scores capture 
both shared and distinct variance, justifying their separate reporting. 
Under Indicator 2.3.d, the intended uses of sub-scores are clearly articulated and consistently bounded. Sub-
scores are positioned to support screening, instructional planning, progress monitoring, and evaluation of 
intervention response within MTSS frameworks—not for high-stakes diagnostic decisions in isolation. A robust 
body of peer-reviewed research and technical documentation supports these uses. 
 
Overall, MGCI_2.3 demonstrates strong alignment between assessment design, psychometric evidence, and 
intended instructional uses, supporting defensible and meaningful interpretation of mathematics sub-scores.  
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Na-onal Center on Intensive Interven-ons Results on Screening with easyCBM Reading Measures 
h]ps://intensiveinterven?on.org/tools-charts/overview 

• Tools charts display expert ra?ngs on the technical rigor of assessments and interven?ons. 
• Products are reviewed by an external Technical Review Commi]ee of experts. 
• The presence of a par?cular tool on the chart does not cons?tute endorsement and should not be viewed as a 

recommenda?on from either the TRC or NCII. 
• Products are rated against established criteria and not compared to each other or ranked. 
• Charts are updated during a call for submissions. The submission process is voluntary and reviews of all eligible 

submissions are posted on the chart. 
 
Usability 
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Technical Standards 

 

 
 
Classifica-on Accuracy 
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Published Research Literature on Progress Monitoring with easyCBM Math Measures 

Inclusion criteria. Peer-reviewed journal publica?ons that used easyCBM scores, subtests, passages, or 
benchmark/progress-monitoring outputs as study measures (screening, outcome, predictor, or analy?c dataset). 
Exclusion criteria. BRT technical reports, manuals, white papers, disserta?ons, conference papers, and ar?cles that 
only cite easyCBM without using it as a measure. 
 
Clarke, B., Nese, J. F. T., Alonzo, J., Smith, J. L. M., Tindal, G., Kame’enui, E. J., & Baker, S. K. (2011). Classifica?on 
accuracy of easyCBM first-grade mathema?cs measures: Findings and implica?ons for the field. Assessment for 
Effec=ve Interven=on, 36(4), 243–255. h]ps://doi.org/10.1177/1534508411414153 

Abstract (≈100 words). This ar?cle evaluated how well easyCBM Grade 1 mathema?cs measures classify 
students for screening purposes. Using a year-long dataset, the authors examined decision accuracy under 
different cut scores and summarized the trade-offs educators face when iden?fying students at risk (e.g., false 
posi?ves and false nega?ves). Results provide evidence about screening performance for Grade 1 math CBM and 
discuss prac?cal implica?ons for RTI/MTSS implementa?on, including how base rates and local context influence 
op?mal decision rules. The paper frames findings in terms of improving early iden?fica?on and aligning 
screening decisions with available instruc?onal resources. 

 
Anderson, D., Lai, C.-F., Alonzo, J., & Tindal, G. (2011). Examining a grade-level math CBM designed for persistently 
low-performing students. Educa=onal Assessment, 16(1), 15–34. h]ps://doi.org/10.1080/10627197.2011.551084 

Abstract (≈100 words). The study inves?gated a grade-level mathema?cs curriculum-based measure (CBM) 
intended to be informa?ve for persistently low-performing students—an area where tradi?onal measures can 
show floor effects. The authors examined technical features relevant to repeated use, including score 
distribu?ons and the measure’s ability to differen?ate performance among very low achievers. Findings address 
whether grade-level CBM can provide interpretable informa?on about student status and change for students far 
below grade expecta?ons. The paper discusses implica?ons for selec?ng progress-monitoring tools and for 
designing measures that remain sensi?ve to growth across a wide range of achievement. 

 
Alonzo, J. (2016). The rela?on between easyCBM and Smarter Balanced reading and mathema?cs assessments. 
Journal of School Administra=on Research and Development, 1(1), 17–35. h]ps://doi.org/10.32674/jsard.v1i1.1906 

Abstract (≈100 words). This study inves?gated rela?ons between easyCBM benchmark assessments (reading and 
mathema?cs) and the Smarter Balanced summa?ve assessments in grades 3–8 using district data. Reported 
correla?ons indicated strong associa?ons for mathema?cs and moderate associa?ons for reading across grades 
and benchmark seasons. Regression analyses showed that easyCBM measures explained substan?al variance in 
Smarter Balanced total scores, suppor?ng predic?ve validity for screening and instruc?onal decision-making. The 
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paper discusses how benchmark assessment results may be used to an?cipate end-of-year performance and to 
support system-level planning. Findings are presented as evidence for the prac?cal u?lity of easyCBM within 
standards-aligned assessment systems. 

 
Tindal, G. (2013). Curriculum-based measurement: A brief history of nearly everything from the 1970s to the 
present. ISRN Educa=on (Interna=onal Scholarly Research Network), Volume 2013, Ar?cle ID 958530, 29 pages. 
h]p://dx.doi.org/10.1155/2013/958530 

Abstract (≈100 words). Tindal (2013) traces the historical development of curriculum-based measurement 
(CBM) from its roots in the 1970s to contemporary applications. The article documents how CBM evolved as a 
practical, technically sound alternative to traditional norm-referenced testing, emphasizing frequent 
measurement, standardized administration, and sensitivity to instructional change. Key milestones include 
advances in oral reading fluency, math computation, and written expression, as well as improvements in 
reliability, validity, and decision rules. Tindal highlights CBM’s role in data-based decision making, progress 
monitoring, and response-to-intervention frameworks, concluding that CBM has become a foundational 
assessment approach linking instruction, assessment, and accountability. 

 
Other publications that support defenisble scores: 
 
Carlson, J. F., Geisinger, K. F., & Jonson, J. L. (2017). The Twentieth Mental Measurements Yearbook. Buros Center 

for Testing, University of Nebraska.  
 
Anderson, D., Alonzo, J., Tindal, G., Farley, D., Irvin, P. S., Lai, C. F., Saven, J. L., & Wray, K. A. (2014). Technical 

manual: easyCBM (Technical Report # 1408). Eugene, OR: Behavioral Research and Teaching, University of 
Oregon. 
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Conclusions Suppor-ng Claims for Criterion 2.4: Student Progress 

The interim assessment provides valid informa2on regarding student progress in the content domain. 
 
This evaluation applies Criterion 2.4 (Indicators 2.4.a–2.4.d) to all sections of the MGCI_2.4 documentation and 
finds strong evidence that easyCBM mathematics assessments provide valid, reliable, and appropriate information 
about student progress. 
 
For Indicator 2.4.a, the mathematics assessment system is explicitly designed to support growth measurement. 
Test content and design specifications demonstrate vertical coherence within and across grades, ensuring that 
repeated administrations sample stable constructs over time. Both Proficient and Basic Math measures support 
progress monitoring, with reportable scales and benchmark structures appropriate for capturing instructional 
change across benchmark periods and within shorter progress-monitoring intervals. 
 
Regarding Indicator 2.4.b, substantial evidence supports the reliability of student growth scores. The 
documentation describes appropriate procedures for estimating standard errors around growth estimates and 
evaluates growth reliability across the ability continuum. Empirical studies show that growth precision improves 
with increased measurement density and that reliability varies predictably by student performance level—findings 
that are explicitly acknowledged and incorporated into guidance for use. External reviews by the National Center 
on Intensive Interventions further corroborate the adequacy of growth score reliability for intended uses. 
 
For Indicator 2.4.c, procedures for calculating growth are clearly documented and grounded in CBM theory. 
Growth is operationalized through trend lines, slope estimates, and benchmark-to-benchmark comparisons that 
are appropriate for interim assessment contexts. When potential disruptions to trend lines may occur (e.g., 
changes in grade-level expectations or assessment design), the documentation emphasizes empirical verification 
to preserve interpretive continuity. Published research confirms that observed growth corresponds meaningfully 
to instructional exposure and intervention effects in mathematics. 
 
Under Indicator 2.4.d, the intended uses of growth scores are clearly articulated and consistently bounded. 
Growth scores are positioned to support progress monitoring, goal setting, instructional adjustment, and 
evaluation of intervention response within MTSS frameworks, rather than high-stakes decision making in isolation. 
Theoretical and empirical evidence strongly supports these uses across general and special education populations. 
 
Overall, MGCI_2.4 demonstrates strong alignment between assessment design, psychometric evidence, and 
intended instructional uses, supporting defensible and meaningful interpretation of mathematics student 
progress. 
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Na-onal Center on Intensive Interven-ons Results on Screening with easyCBM Reading Measures 
hZps://intensiveinterven:on.org/tools-charts/overview 

• Tools charts display expert ra:ngs on the technical rigor of assessments and interven:ons. 
• Products are reviewed by an external Technical Review CommiZee of experts. 
• The presence of a par:cular tool on the chart does not cons:tute endorsement and should not be viewed as a 

recommenda:on from either the TRC or NCII. 
• Products are rated against established criteria and not compared to each other or ranked. 
• Charts are updated during a call for submissions. The submission process is voluntary and reviews of all eligible 

submissions are posted on the chart. 
 

Usability 
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Performance Level Standards 

 
 

 
 
  



Criterion 2.4: easyCBM Provides Valid Informa:on on Student Progress Page  
 

146 

Growth Standards 
 

 
 

 
 

Published Research Literature on Progress Monitoring with eacyCBM Math Measures 

Tindal, G. (2013). Curriculum-based measurement: A brief history of nearly everything from the 1970s to the 
present. ISRN Educa2on (Interna2onal Scholarly Research Network), Volume 2013, Ar:cle ID 958530, 29 pages. 
hZp://dx.doi.org/10.1155/2013/958530 

Abstract (≈100 words). Tindal (2013) traces the historical development of curriculum-based measurement 
(CBM) from its roots in the 1970s to contemporary applications. The article documents how CBM evolved as a 
practical, technically sound alternative to traditional norm-referenced testing, emphasizing frequent 
measurement, standardized administration, and sensitivity to instructional change. Key milestones include 
advances in oral reading fluency, math computation, and written expression, as well as improvements in 
reliability, validity, and decision rules. Tindal highlights CBM’s role in data-based decision making, progress 
monitoring, and response-to-intervention frameworks, concluding that CBM has become a foundational 
assessment approach linking instruction, assessment, and accountability. 
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Conclusions Suppor-ng Claims for Criterion 3.1: Overall Achievement 

Score reports and other resources (e.g., user manuals, interpre6ve guides, instruc6onal or curricular resources) are 
appropriate for facilita6ng the intended interpreta6ons and uses of overall achievement results. 
 
This evaluation applies Criterion 3.1 (Indicators 3.1.a–3.1.c) to all sections of the MGCI_3.1 documentation and 
concludes that easyCBM® mathematics score reports and supporting materials appropriately support valid 
interpretations and uses of overall achievement. 
 
Indicator 3.1.a: The design of mathematics score reports is clearly aligned with intended users and purposes. 
Benchmark and progress-monitoring reports support educators, administrators, parents, and students through 
multiple formats and levels of aggregation. Overall mathematics achievement is represented through Proficient 
Math benchmark scores and complementary Basic Math measures, allowing both universal screening and 
instructional adjustment. The documentation demonstrates explicit attention to user needs, including cautions for 
students performing well below grade level and guidance on when alternative measures should be used. 
Conditions that may compromise interpretation (e.g., reliance on Basic Math for screening) are clearly articulated, 
reducing the risk of misuse. 
 
Indicator 3.1.b: The documentation provides defensible information about measurement error and score 
variability. Overall achievement interpretations are grounded in a Multi-Skill, Multi-Method (MS-MM) framework, 
integrating multiple domains (e.g., numbers and operations, algebra, geometry, measurement, and data analysis) 
assessed with varied item formats. Norm-referenced percentile ranks contextualize raw scores, and guidance 
explains how convergent and divergent patterns across domains should be interpreted cautiously. Although 
numeric confidence intervals are not always displayed, the combination of distributional information, benchmarks, 
and multiple measures supports accurate understanding of uncertainty in achievement scores. 
 
Indicator 3.1.c: Extensive guidance is provided to support appropriate use of mathematics achievement results. 
Interpretive guidance is aligned with MTSS decision making and grounded in national standards (CCSS and NCTM 
Focal Points) and CBM research. Teachers are guided in using percentile ranks and benchmark distributions to 
support decisions across the full performance range, from enrichment to intensive intervention. The integration of 
overall achievement with sub-scores and progress monitoring further supports coherent, defensible instructional 
planning. 
 
Overall, MGCI_3.1 demonstrates strong coherence among report design, interpretive guidance, and intended uses, 
supporting valid, transparent, and responsible interpretation of overall mathematics achievement.   
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3.1a The Design of the Score Reports to Document Overall Achievement in Math – Grades K-8 

We have expanded easyCBM® to serve as an interim assessment, while maintaining its u7lity as an integral part of 
a Response to Interven7on (RTI) or Mul7-Tiered System of Supports (MTSS) model, with the primary goal of 
helping to facilitate data-driven instruc7onal decision making through enhanced repor7ng op7ons. The so[ware 
pla\orm is an online system that provides benchmark (BM) and progress monitoring (PM) assessments and reports 
in the areas of reading, Spanish literacy, and math.  
 
Table 1. Usage and Repor-ng for easyCBM® (User’s Manual, page 4) 

 
 
As an interim assessment, two primary features are highlighted: (a) measurement at three points-in-7me (using 
scaled benchmark tests and (b) even more frequent follow up tes7ng between these benchmark tests (using 
equivalently scaled forms of the benchmark tests. The purpose of benchmark tes7ng, or universal screening, is to 
provide informa7on regarding students' progress toward mee7ng end-of-year grade-level expecta7ons and to 
determine which students may require interven7on or enrichment. Benchmark tests are given on grade-level 
material and are administered three 7mes per year: Fall, Winter, and Spring. Benchmark tests are designed to 
assess students' performance on the highest-priority instruc7onal targets in reading and mathema7cs for each 
grade level. When used as an interim assessment, the focus is on systems evalua7on and overall accountability 
with these benchmark tests. When used for iden7fica7on of students at risk of learning problems (as part of 
MTSS), further subtests are administered to complement outcomes from the benchmark tests. 
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Figure 1: Using easyCBM® to Improve Student Learning (User’s Manual, page 6) 
 

 
 

3.1b Bridging Overall Achievement with Sub Scores and Progress Monitoring (Advance Organizer for 3.3 and 3.4) 

Two types of overall achievement can be documented with easyCBM®: The first is a single score based on a total 
number of items. This type of outcome is consistent with tradi7onal large scale tes7ng programs. With easyCBM®, 
however, we also consider overall achievement in specific skill areas that allows a more sensi7ve bridge to 
interpreta7ons needed to monitor progress and adjust instruc7on. For this laaer interpreta7on, the construct of 
overall achievement is based on Campbell and Fiske’s (1959) mul7-trait, mul7-method analysis (MT-MM)1 which 
we describe as Mul7ple Skills-Mul7ple Methods (MS-MM). By focusing on mul7ple skills with mul7ple methods 
used for assessing proficiency levels, easyCBM® provides a robust and comprehensive opera7onaliza7on of the 
constructs labeled ‘Mathema7cs’. As a further ar7cula7on of this approach, easyCBM® provides teachers 
informa7on on the convergence and divergence of various skills. In the end, this sec7on serves as an introduc7on 
to the subsequent sec7ons on sub scores and progress monitoring. 
 
Overall Achievement Scores 

easyCBM® provides teachers, parents, and administrators an overall mathema7cs score for students in Grades 
Kindergarten through 8. Many different measures exist over the en7re grade span of Kindergarten through Grade 8 
using both produc7on and selec7on responses (assessment methods) to ensure adequate construct 
representa7on. Benchmarks [BM] facilitates several educa7onal func7ons for all students, allowing teachers to 
organizing students into interven7on groups and analyze specific skill areas by char7ng item responses. Usage 
follows a systema7c process of documen7ng Benchmark (BM) performance, organizing students (in classrooms and 
Tiers, developing interven7ons, monitoring progress, adjus7ng the interven7ons as needed, and benchmarking 
students again (Fall to Winter and Winter to Spring).  
 
In Mathema-cs, a total score on Proficient Math is expressed as a raw score: In Kindergarten through Grade 2, the 
total is 25; in Grades 3 through 8, the total is 30. This measure is used for screening purposes and considera7on of 
risk successful in learning math problem solving. The Proficient Math measures were developed using the Common 
Core State Standards (CCSS) as an ini7al framework. In addi7on to items aligned with the respec7ve grade level, 
the Proficient Math benchmark measures also include a small number of items from prior and subsequent grade 
levels to enhance the test's accuracy as a universal screener, thereby extending the popula7on of students whom 
it reliably measures. The Proficient Math measures were designed to be more challenging, in line with high 
expecta7ons of grade-level performance.  
 
 

 
1 h"ps://conjointly.com/kb/mul4trait-mul4method-matrix/ 
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Most students should receive benchmark tes7ng on Proficient Math, but for students performing well below grade 
level (i.e., recently scored at or below the 10th percen7le on other Proficient Math forms), Basic Math might 
provide a more accurate assessment. It is important to remember that these students should s7ll be considered at 
high risk even if their performance on Basic Math places them at a higher percen7le rank. This Basic Math measure 
is available for teachers that is oriented toward progress monitoring, using items designed to be more basic (hence 
the name Basic Math Measures) and with sub scores available for progress monitoring in the following areas, with 
each domain presen7ng 16 items (which is addressed in more detail in Sec7on 3.3 and 3.4). 

• Kindergarten: Numbers/Opera7ons, Geometry, and Measurement 
• Grade 1: Numbers Opera7ons, Geometry, and Numbers Opera7ons/Algebra 
• Grade 2: Numbers Opera7ons, Measurement, Numbers Opera7ons/Algebra 
• Grade 3: Numbers Opera7ons, Geometry, and Numbers Opera7ons/Algebra 
• Grade 4: Numbers/Opera7ons, Measurement, and Numbers Opera7ons/Algebra 
• Grade 5: Numbers Opera7ons, Geometry/Measurement/Algebra, and Numbers Opera7ons/Algebra 
• Grade 6: Numbers Opera7ons, Algebra, and Numbers Opera7ons/Ra7os 
• Grade 7: Numbers Opera7ons/Algebra/Geometry, Measurement/ Geometry/Algebra, and Numbers 

Opera7ons/Algebra 
• Grade 8: Algebra, Geometry/Measurement, and Data Analysis/Numbers Opera7ons/Algebra 

MS-MM Math Measures (User’s Manual, pages 15-16) 

The Proficient Math measures were developed using the Common Core State Standards (CCSS) as an ini7al 
framework. In addi7on to items aligned with the respec7ve grade level, the Proficient Math benchmark measures 
also include a small number of items from prior and subsequent grade levels to enhance the test's accuracy as a 
universal screener, thereby extending the popula7on of students whom it reliably measures. The Proficient Math 
measures were designed to be more challenging, in line with high expecta7ons of grade-level performance.  
Most students should receive benchmark tes7ng on Proficient Math, but for students performing well below grade 
level (i.e., recently scored at or below the 10th percen7le on other Proficient Math forms), Basic Math might 
provide a more accurate assessment. It is important to remember that these students should s7ll be considered at 
high risk even if their performance on Basic Math places them at a higher percen7le rank. 
 
The Basic Math measures were developed using the Na7onal Council of Teachers of Mathema7cs (NCTM) Focal 
Point Standards as an ini7al framework, with benchmark forms including test items from all three focal point 
standards at each respec7ve grade level. The Basic Math measures were designed to be more easily accessible 
(fewer cogni7ve demands for processing what is being asked) and to assess a more founda7onal understanding of 
math, making them most appropriate for students who are performing substan7ally below their grade-level peers. 
 
Table 2. Measures Defining Basic and Proficient Constructs of Math Computa-on and Applica-on (User’s 
Manual, page 14). 
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An Applica-on of MS-MM Analysis of Overall Achievement 

Given this array of individual measures (administered with different methods using both selec7on and produc7on 
responses, analysis of overall achievement in easyCBM® is not based on a single score. Rather it is a mosaic of 
different score paaerns across the measures at any one grade level. In turn, this mosaic is directly turned into a risk 
analysis (as addressed in Sec7on 3.3) and progress monitoring (as addressed in Sec7on 3.4). In both cases, 
norma7ve performance is used as a basis for determining both who is at risk of learning problems and how should 
they be monitored. 
 
The mosaic of overall achievement provides teachers to an overall achievement index across skill areas that can be 
convergent or divergent (or discriminate). Clearly, when the math skills within a grade and benchmark are all high 
or all low, overall achievement can be viewed as either, respec7vely. However, when proficiencies across the 
measures are not consistent, then divergent (or discriminate) informa7on is provided for making judgments of risk 
that may be skill specific.  
 
An analysis of overall achievement in math can be conducted when item and focal points are considered. With low 
overall achievement in numbers and opera7ons may converge with similar low achievement in measurement or 
data analysis, which typically require opera7onal proficiency in applied problem-solving. Or algebraic rela7ons may 
provide swing informa7on for understanding performance in data analysis.  
 
In the end, this type of convergent or discriminate paaerns of skills allows teachers to more quickly connect 
assessment informa7on to judgments of risk and development of interven7ons. A note of cau7on with divergent 
paaerns: The method of assessment should be analyzed as a possible explana7on, in which the construct and 
response process may be ques7oned. For example, in mathema7cs with opera7onal proficiency and other skill 
areas that depend upon it: When students’ overall achievement is low but their mathema7cal problem solving in 
data analysis or ra7os is high, this divergent paaern requires follow up assessments, perhaps using different 
methods. A final issue to consider is that, as noted in the next sec7on, overall achievement in these skill areas may 
change at different rates, over 7me. See Table 6. 
 

3.1c Guidance for Interpre-ng Overall Achievement with Performance Distribu-ons and Percen-le Ranks 

The basic interpre7ve guide for repor7ng overall achievement is students’ norma7ve performance, which is 
reported in detail in Sec7on 3.2. These performance levels are provided for all measures and all grades. When 
interpre7ng easyCBM® results, it is important to refer to the percen7le rank associated with a given raw score at 
the 7me of year the measure was administered. These percen7le ranks are based on na7onal norms, which are re-
calculated and updated every five years. Because of the way percen7le ranks work, performance at or near the 
50th percen7le rank can be interpreted as average performance for students in that grade level at that 7me of the 
year. Scores above the 50th percen7le rank indicate performance above average for students in that grade at that 
7me of the year, and scores below the 50th percen7le rank indicate performance below average for students in 
that grade at that 7me. The easyCBM® system has a variety of reports designed to help teachers iden7fy students 
at risk, pinpoint what content they may need addi7onal support to master, and track improvements over 7me.  
 
Districts have op7ons in determining risk using percen7le ranks as part of Mul7-Tiered Systems of Support (MTSS). 
The ra7onale for this op7on is that districts may differ in their student popula7ons and available resources. 
Because assignment of special educa7on labels is essen7ally a social, not medical decision, districts need to 
consider both components in making a value-driven decision. In a DYK on classifica7on accuracy, we address both 
sensi7vity and specificity in weighing true and false posi7ves for assigning both special educa7on classifica7ons and 
levels of support. In addi7on, our research indicates that tradi7onal cut off percen7le rank (PR) values of 10th or 
15th PR values may need to privilege higher PRs for reaching proficiency on state tests. 
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Note: Depending upon District policies and prac7ces, specific cut-scores are established for defining risk: See 3.3b 
and 3.3c Using easyCBM® to Document Individual Differences, Figure 1. Adjus7ng Benchmark (BM) Test Windows 
and Risk Values (User’s Manual, pages 76-77). In the end, teachers receive classroom level risk for achieving 
expected levels of performance so they can make decisions about the amount of instruc7onal and specialized 
supports needed. 

Using easyCBM® to Document Individual Differences 

With easyCBM®, we approach the valida7on process from two perspec7ves: (a) nomothe7c and (b) idiographic. Dr. 
Stan Deno, the key person who founded Curriculum-Based Measurement (CBM) referred to these two perspec7ves 
as apprecia7ng individual differences (nomothe7c with a view on distribu7ons of students) versus making an 
individual difference (an idiographic view with a focus on progress over 7me)2. 
 
With both perspec7ves, the emphasis on valida7on is about the decisions, not the measures. “It is the 
interpreta7on of test score for proposed uses that are evaluated, not the test itself…each intended interpreta7on 
must be evaluated. Statements about validity should refer to par7cular interpreta7ons for specified uses. It is 
incorrect to the unqualified phrase “the validity of the test” (p. 11)3. 
 
Table 3. Cross-Tabula-on of Perspec-ves and Time 

 
Perspec-ve / View Point in Time Over Time 
Nomothe7c 1. Single Benchmark 2. Benchmark Comparisons 
Idiographic 3. Risk Analysis 4. Progress Monitoring 

 
In this sec7on, we focus primarily on cell 1: Single Benchmark performance as an indicator of overall achievement. 
Note that this can occur at any 7me of the year. Typically, teachers begin school in the fall and would be grouping 
students to assist in targe7ng instruc7on (either in general skill group in Tier I or in specialized instruc7on in Tiers 2 
and 3). See Figure 2. Over 7me, teachers may be interested in determining if this grouping structure maintains and 
may be interested in progress of students over 7me (rela7ve to the norms) to readjust groups if warranted. See cell 
2 and Figure 3. In both decisions (ini7al grouping and re-grouping, we emphasize a norm-referenced view, which is 
addressed in Sec7on 3.2 for teachers to predict performance. Note: We address cells 3 and 4 in the last two 
sec7ons (3.3 and 3.4): Sub scores and progress monitoring, respec7vely.  
 
Overall Achievement Reports 

• Group Reports: Mul7ple op7ons are provided for viewing data for groups of students, including graphs, 
summary reports, and item analysis on individual test forms. 

• Benchmark Performance Reports: An overview of an individual student's benchmark performance for the 
current school year. 

 
Table 4. Validation Supporting Decision Making 

Figure Number and Display Informa-on Presented Decision/Interpreta-on to Make 
Figure 2. Bar chart Distribution of students in 

classrooms (with skills) 
Grouping students with minimum 
variance 

Figure 3. Time series Progress of students (in groups) 
progress over time 

Confirm/disconfirm grouping 
composition 

 
2 Deno, S. L. (1990). Individual Differences and Individual Difference: The Essen4al Difference of Special Educa4on: The 

Essen4al Difference of Special Educa4on. The Journal of Special Educa3on, 24(2), 160-
173. h"ps://doi.org/10.1177/002246699002400205. 

3 American Educa4onal Research Associa4on, American Psychological Associa4on, & Na4onal Council on Measurement in 
Educa4on. (2014). Standards for Educa3onal and Psychological Tes3ng. Washington, DC. 
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This performance on BMs can also be used to help teachers group students and display strengths and weaknesses 
among students based on an item analysis. Figure 2 illustrates how benchmark performance combined with item-
level skill analysis can be used to group students for instruc7on. Rather than grouping solely on total scores, this 
display allows teachers to iden7fy specific skill profiles that can guide targeted small-group instruc7on. The 
decision supported is how to form instruc7onal groups that maximize instruc7onal relevance and efficiency. This 
figure aligns with Tes7ng Standards 3.1 and 4.1 by suppor7ng construct-aligned interpreta7on and appropriate 
instruc7onal use. It also reinforces the principle that assessment-driven grouping should be dynamic and skill-
based, not sta7c or label-driven. 
 
Figure 2. Using Benchmark Performance to Group Students with Skill Analysis (User’s Manual, page 95) 

 
 
As students are grouped, their progress can also be displayed to allow teachers an opportunity to re-group 
students. Figure 3 extends benchmark grouping displays by incorpora7ng progress-monitoring data over 7me. 
Teachers can evaluate whether students within an instruc7onal group are responding similarly to instruc7on. If 
students show divergent growth paaerns, regrouping may be warranted. The figure reinforces that grouping 
decisions should be revisited regularly based on evidence of student response. This visualiza7on supports ongoing 
instruc7onal decision-making and aligns with Standards 1.4 and 4.10 by emphasizing monitoring of instruc7onal 
effec7veness. 
 
Figure 3. Extending Benchmark Performance to View Students Progress (User’s Manual, page 96) 
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In summary, the Standards set the stage for state and local educational agencies (SEAs and LEAs, respectively) to 
adopt and deploy testing programs ranging in use from accountability systems (Center for Assessment and Peer 
Review) to Multi-tier Support Systems (MTSS).  

As of 2026, numerous vendors have been listed with NCII with evaluations of their MTSS measurement programs, 
most of them listed in a publication by the (Oregon Department of Education, 2025) in their survey of academic 
tests (the District Assessment Inventory, or DAI) that Oregon school districts required schools to 
administer…”Based on this survey's findings, ODE has provided recommendations and best practices that include 
observations of areas where current practices are to be commended and suggestions for improvement. The 
recommendations and best practices are organized in 10 categories: 
 

1.  Clarify assessment purpose and goals. 
2.  Align tests with learning objec7ves. 
3.  Use a variety of assessment methods. 
4.  Integrate assessment into instruc7on. 
5.  Leverage staff resources and technology. 
6.  Priori7ze essen7al tests. 
7.  Op7mize assessment 7ming. 
8.  Collaborate with students, families, and educators. 
9.  Provide professional development. 
10. Regularly evaluate and adjust. 

 
Immediately following publication of this inventory, the Oregon state legislature passed House Bill 141 (Oregeon 
Legislature: 83rd OREGON LEGISLATIVE ASSEMBLY–2025 Regular Session, 2025) requiring all districts to adopt one 
of four interim assessment that had been reviewed by a panel of measurement experts. The evaluation was based 
on the Gateways-Criteria-Indicators published by the Center for Assessment. In the end, the assessment landscape 
in Oregon is now cluttered with multiple assessments being used for both MTSS and state accountability (which 
also includes the state summative test used to pass peer review, as noted above). We argue, however, that many 
(most) of these MTSS assessment programs are quite applicable as Interim Assessments, given that they can satisfy 
the criteria promulgated by the Center for Assessment. At the same time, it is possible for an interim assessment 
to be used in the context of MTSS. However, this equivalence in function depends upon changing the validation 
process. And this transformation in validation needs to mover from a traditional perspective of validity to a more 
comprehensive view.  

In a traditional view of validity, measurement systems are evaluated rather holistically and categorically. For 
example, a test is developed with specific content and administered under standardized conditions. Thus, two 
major sources of evidence are considered, though the response processes are rarely overtly considered in the 
context of universal design and accommodations (Tindal, 2025). Then, other sources of evidence are used to 
establish that the measure in question has not only integrity as a measure (with coherent internal structures) but 
also relates to other measures. In the end, this series of validation inquiries provide a holistic view of consequential 
validity. 
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Figure 4. Diagram of Traditional View of Reliability and Validity 

 

This traditional view, however, is insufficient in expanding the view of validity to the full range of differentiated 
decision-making for MTSSs. Not only do the NCII criteria (as they currently exist) fail to satisfy a deep validation of 
MTSS but they also fail to satisfy the broader criteria developed for interim assessments. Furthermore, the criteria 
for interim assessments also fail to satisfy the criteria needed for a comprehensive validity argument applied to a 
Multi-Tiered System of Supports (MTSS) (Oregon Department of Education, 2025). In this last section, the 
Standards are applied in a multi-variate manner across the range of measures used, from the initial benchmarks to 
the eventual progress measures. We use easyCBM® as an example. 
 
Application of a Comprehensive Validity Argument 

easyCBM® reports both an Overall Outcome in each subject area (Reading, Spanish literacy, and Math) as well as a 
matrix reflecting Multi-Skill Multi Method (MS-MM) approach: multiple skills are assessed using multiple methods 
(selection and production responses as well as computer-based and paper-pencil with a variety of 
accommodations). By focusing on skill specific distributions, and the use of normative performance at three 
benchmark periods, information on student performance quickly bridges overall achievement with sub score 
analyses (determination of risk) and appropriate progress monitoring (where required). Errors in interpretation are 
also addressed with the convergent and discriminate information that may be contrary to expectations, allowing 
teachers to follow up with more refined analyses (e.g., using different assessment methods). A User Manual 
provides teachers extensive information on how to document this process. 
 
A Comprehensive Validity Argument is now possible by beginning with a decision to be made and then 
associating it with an appropriate measurement activity, which also carries with it qualifications or potential 
sources of error. First, easyCBM® documents Overall Achievement in reading, Spanish, and math that is supported 
with reference to multiple skill performance documented through multiple measurement methods (MS-MM). 
Overall achievement and multiple skills are interpreted as relative performance, using percentile rank to note 
individual differences. Further consideration is given to this MS-MM by analyzing this mosaic of separate sub-test 
performances and classification accuracy to determine risk of failing to succeed and providing students supports 
(Tiers 2 and 3). The decision-making process then turns from documenting individual differences to making an 
individual difference. The focus now is on selecting appropriate measures for progress monitoring (PM) and finally 
in determining intervention effectiveness, through interrupted time series graphic displays for each student.  
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In Figure 5 below, the top row displays the decision to make; the second row presents the measurement activity 
(often the most visible event that requires teachers’ time and training); in the third row is potential error (or 
qualification) associated with the measurement activity; finally, in the bottom row is a description of supportive 
metrics, that lead back to the measurement activity and decision being made. Notice the colors change from 
neutral (gray) to success with hesitation (yellow) to success (green). This complete validation argument fits within 
the larger science of education in which conjectures are affirmed only after dubitation is quieted. In the end, all 
scientific findings are tentative ad infinitum—never absolute (Attribution to Dr. Ed Kame’enui).4  
 
To complete this comprehensive validity argument, data need to be collected and used to vindicate or modify 
interpreta7ons and decisions made with aaen7on to consequen7al validity. “Evidence for Validity and 
Consequences of Tes7ng: Some consequences of test use follow directly from the interpreta7on of test scores for 
uses intended by the test developer. The valida7on process involves gathering evidence to evaluate the soundness 
of these proposed interpreta7ons for their intended uses. Other consequences may also be part of a claim that 
extends beyond the interpreta7on or use of scores intended by the test developer”  (American Educa7onal 
Research Associa7on et al., 2014). 
 
Figure 5. Comprehensive Validity Argument in easyCBM® 

 
 
In suppor7ng the claims, evidence would address the differences among students in their overall achievement. This 
evidence ideally would aaend to not only averages but perhaps more importantly, the variance among different 
aggregates and would be documented at all levels. Teachers would use this informa7on to group students so 
instruc7on could be efficient. Principals could use this informa7on to streamline staffing and alloca7on of support 
resources (like instruc7onal assistants and parent volunteers). Central office personnel (curriculum coordinators 
and elementary/secondary coordinators as well as school psychologists and teachers on special assignment serving 
as consultants) could use this informa7on to organize their schedules and address targeted support.  
 
Overall achievement, however, is unlikely to be sufficient in developing ac7onable interven7ons. Rather, a more 
fine-grained analysis is warranted using the MS-MM Matrix. Again, at all levels, informa7on across and within 
subject domains (e.g., reading and mathema7cs)  would warrant a refined proac7ve analysis and reac7ve response 
that is targeted. Such analyses can then be skill-specific and 7mely. Importantly, these analyses set up a responsive 
7me-series mechanism for interven7ons being implemented ‘just in 7me’. 
 
Given the assump7on that diagnoses are limited and not always correctly made, the next set of interpreta7ons and 
decisions simply increase the stakes. In a MS-MM system for iden7fying risk, two classes of informa7on are 
necessary. The first is at the teacher level, individually or as part of a Response-to-Interven7on (RTI) team, as well 
as at the individual student level. Risk can be opera7onalized not only in terms of ranking students on a norma7ve 

 
4 Popper, K. (1963). Conjectures and Refutations: The Growth of Scientific Knowledge – 2nd Edition. New York: Routledge. 
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basis overall (low percen7le ranks), but also in the paaern of skill deficits. Given that all skills are not equal, 
aaen7on can be devoted to necessary pre-requisite skills as the basis for classifying students in need of support. 
Ideally, the measurement system has established valida7on data using classifica7on accuracy, which can serve as 
the basis for judging sensi7vity and specificity. 
 
Once students have been grouped into more intensive 7ers (Tier 2 and Tier 3), the somewhat ambiguous task 
remains to monitor progress with the appropriate measures. Assuming the previous interpreta7ons and decisions 
have been carefully wrought, measures can be selected as ‘a bird in the mine sha[’ where generaliza7ons can be 
made to the larger constructs of grade appropriate reading and mathema7cs problem-solving. Verifica7on can be 
determined by aaending to ini7al level of performance and immediate gains made, with changes made before too 
much 7me has been taken. Obviously, the skills for monitoring progress would also map 7ghtly into the 
interven7ons being deployed. 
 
The final interpreta7ons and decisions focus on the effects of interven7ons and answering the following ques7on: 
Is change in performance and progress being made? Answers to this cri7cal ques7on can be more specifically 
answered by addressing the following four ques7ons. 

1. Is level of performance sufficient, reflec7ng neither a floor nor ceiling effect? 
2. Is change over 7me (slope or rise over run) being made? 
3. Is varia7on of performance minimal, par7cularly rela7ve to the slope? 
4. Are goals being met, par7cularly rela7ve to the slope? 

 
If these basic ques7ons are not affirma7vely answered, individually and collec7vely, interven7on changes are 
warranted. At this point, the valida7on process moves to an interrupted 7me-series design and the student’s graph 
is punctuated with a ver7cal line that separates the data series into pre- and post. Three new ques7ons can then be 
answered: 

5. Does a change in level  occur (a comparison between the last data value of the previous interven7on and 
the first data value of the new interven7on)? 

6. Does the slope increase and the varia7on around it decrease? 
7. Is overlap minimal: A horizontal line demarca7ng the difference between the highest data value in 

previous interven7on and the lowest data value in the subsequent interven7on. 
 
In summary, a comprehensive validity argument involves tying claims to evidence and itera7vely addressing specific 
interpreta7ons. And once begun, ” it is commonly observed that the valida7on process never ends, as there is 
always addi7onal informa7on that can be gathered to more fully understand a test and the inferences that can be 
drawn from it. In this way an inference of validity is similar to any scien7fic inference” (American Educa7onal 
Research Associa7on et al., 2014). 
  
 

Appendix A: Technical Report Table and Figure Titles 

 
Table 1. Usage and Repor7ng for easyCBM® (User’s Manual, page 4) 

Table 2. Measures Defining Basic and Proficient Constructs of Math Computa7on and Applica7on (User’s Manual, 
page 14). 

Table 3. Cross-Tabula7on of Perspec7ves and Time 

Table 4. Validation Supporting Decision Making 

Table 5. Cross-Tabula7on of Perspec7ves and Time 

Table 6. Validation Supporting Decision Making 
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Figure 1: Using easyCBM® to Improve Student Learning (User’s Manual, page 6) 

Figure 2. Using Benchmark Performance to Group Students with Skill Analysis (User’s Manual, page 95) 

Figure 3. Extending Benchmark Performance to View Students Progress (User’s Manual, page 96) 

Figure 4. Diagram of Traditional View of Reliability and Validity 

Figure 5. Comprehensive Validity Argument in easyCBM® 
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Conclusions Suppor-ng Claims for Criterion 3.2: Predicted Student Performance 

Score reports and other resources (e.g., user manuals, interpre6ve guides, instruc6onal or curricular resources) are 
appropriate for facilita6ng the intended interpreta6ons and uses of predicted student performance. 
 
This evaluation applies Criterion 3.2 (Indicators 3.2.a–3.2.c) to all sections of the MGCI_3.2 documentation and 
finds strong evidence that easyCBM® mathematics score reports and supporting materials appropriately facilitate 
valid interpretations and uses of predicted student performance. 
 
Indicator 3.2.a: The design of benchmark score reports and interpretive materials is well aligned with intended 
users and purposes. Mathematics benchmark reports clearly support universal screening by presenting grade-level 
performance relative to end-of-year expectations across fall, winter, and spring administrations. The distinction 
between Proficient Math (used for risk classification) and Basic Math (used diagnostically and for students 
performing well below grade level) is explicitly documented, reducing the likelihood of misinterpretation. The type 
and grain size of reported information—scores, percentile ranks, and benchmark windows—are appropriate for 
classroom, school, and district decision making. Clear warnings are provided regarding common misuses, including 
interpreting Basic Math percentiles as indicating reduced risk. 
 
Indicator 3.2.b: The documentation provides defensible representations of uncertainty in predicted performance. 
While numeric confidence intervals are not always displayed on reports, percentile ranks derived from large, 
nationally representative samples provide a clear probabilistic interpretation of student standing. Supporting text 
explains how percentile variability should be interpreted across seasons and cautions against over-interpreting 
small differences, particularly near cut points. These features support accurate understanding of score variability in 
applied decision contexts. 
 
Indicator 3.2.c: Extensive, research-based guidance supports appropriate interpretation across the full 
performance range. The 2025 norms technical report documents a rigorous norming methodology, including large, 
stratified samples, seasonal benchmarking, and non-parametric percentile estimation well suited to CBM score 
distributions. Guidance explicitly links predicted performance interpretations to intended uses such as early risk 
identification, tiered intervention placement, and instructional planning. The documentation reflects consultation 
with experienced educators and aligns with national testing standards. 
 
Overall, MGCI_3.2 demonstrates strong coherence between report design, normative evidence, and interpretive 
guidance, supporting transparent, defensible, and equitable use of predicted mathematics performance data.  
 

 

3.2a Intended Interpreta-ons for Benchmark Measures (District User’s Manual – Page 9) 

The purpose of benchmark tes=ng, or universal screening, is to provide informa=on regarding students' progress 
toward mee=ng end-of-year grade-level expecta=ons and to determine which students may require interven=on 
or enrichment. Benchmark assessments (BMs) are given on grade-level material and are administered three =mes 
per year: Fall, Winter, and Spring.  These BMs provide the most cri=cal datum for predic=ng performance in two 
cri=cal ways: Because the norms occur at three =mes during the year (early in the fall, mid-year in the winter, and 
end of year in the spring), users can gauge ‘normal’ development and use this as a guide for se^ng expecta=ons 
(e.g. goals). Second, when districts assess their own students as part of the Mul=-Tier Support System (MTSS), they 
can compare their own distribu=ons with those from the na=onal norma=ve sample. Third and finally, these 
na=onal norms use a well-balanced stra=fied random sample and thus can provide stability in comparing values for 
both expecta=ons and local distribu=ons. 
 
Benchmark measures are designed to assess students' performance on the highest-priority instruc=onal targets in 
reading and mathema=cs for each grade level. See the table below for the measures thar are administered at each 
benchmark assessment period by subject and grade. For the system to provide a reading composite score, all 
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applicable reading benchmark measures for that grade level and assessment period must be administered. 
Measures listed in italics are not required for the composite score. 
 

3.2b Score Reports Include Informa-on on the Degree of Error 
 
Basic Math is an op=onal benchmark assessment. For universal screening, most students should be given Proficient 
Math. However, for students performing well below grade level, it may make sense to administer Basic Math in 
place of or in addi=on to the Proficient measures. If a student is unable to complete the Proficient test (e.g., due to 
low accuracy or fluency), consider giving Basic instead. If a student has recently scored at or below the 10th 
percen=le on other Proficient Math forms, you may need to administer Basic Math to get a beder idea of the 
student's skill. It is important to remember that these students should s=ll be considered at high risk even if their 
performance on Basic Math places them at a higher percen=le rank. 
 
Percentile Ranks (PRs) and Successive Raw Scores: Why Differences Behave Differently in Middle vs. Tails 
Percentile Ranks (PRs) convert a raw score into the percentage of the norm group that scored at or below that 
score. Because PRs depend on the shape of the score distribution—usually bell-shaped—the relationship between 
raw-score increments and PR increments is non-linear. This leads to a fundamental rule: A fixed increase in raw 
score produces large PR changes in the middle of the distribution but very small PR changes in the high and low 
tails. 

 
1. Behavior in the Middle of the Distribution 
 
In the middle (around the mean), the distribution is: 

• The densest (many students have similar scores) 
• The slope of the cumulative distribution function is the steepest 

 
Consequence: A 1-point increase in raw score moves a student ahead of many more peers, because many students 
cluster near the average. 
 
Example: Suppose scores cluster around 20–25 with Raw scores: 20 → 21 → 22 
 
Approximate PRs: 

• 20 → 40th percentile 
• 21 → 47th percentile 
• 22 → 54th percentile 

 
Successive PR differences: 

• 40 → 47 = +7 PR points 
• 47 → 54 = +7 PR points 

 
Here, each 1-point jump yields a relatively large, nearly linear PR increase. 

 
2. Behavior at the Lower Tail of the Distribution 
 
At the low end, the distribution is: 

• Sparse (few students score this low) 
• The cumulative curve is flatter 

 
Consequence: A 1-point increase reflects moving past very few additional students. 
 
Example: Raw scores: 3 → 4 → 5 
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Approximate PRs: 
• 3 → 1st percentile 
• 4 → 2nd percentile 
• 5 → 3rd percentile 

 
Successive PR differences: 

• 1 → 2 = 1 PR point 
• 2 → 3 = 1 PR point 

 
Small raw-score gains give very small PR changes. 

 
3. Behavior at the Upper Tail of the Distribution 
 
Similarly, at the high end: 

• The distribution again becomes sparse 
• Very few students have those high scores 

 
Consequence: A 1-point increase gains almost no additional PR movement. 
 
Example Raw scores: 38 → 39 → 40 
 
Approximate PRs: 

• 38 → 96th percentile 
• 39 → 97th percentile 
• 40 → 99th percentile 

 
Successive PR differences: 

• 96 → 97 = 1 PR point 
• 97 → 99 = 2 PR points 

 
Even large raw-score differences translate into small changes in the PR metric. 

 
4. Why This Happens: The Mathematical Explanation 
 
Percentile Rank = area under the curve (CDF). 
A 1-point jump in raw score corresponds to the integral of the density over that interval. 
 
Density is: 

• High at the mean → large PR changes for small raw-score changes 
• Low at extremes → tiny PR changes even for moderate raw-score changes 

 
Thus, PRs compress at the tails and stretch in the middle. This is a universal property of PRs derived from any 
unimodal distribution, not just the normal curve. 
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Table 1. Summary of Key Differences 

Location in 
Distribution Raw-Score Differences Effect on PRs Explanation 

Low tail Successive differences look the same 
numerically (e.g., 3→4→5) 

Very small 
changes in PRs 

Few students score this low; 
CDF is flat 

Middle Same raw-score differences Large PR jumps Many students cluster near the 
mean 

High tail Same raw-score differences Very small PR 
changes 

Few students score this high; 
CDF flattens again 

 
Practical Implications 

1. PRs exaggerate differences in the middle – Small raw-score gains can look large (e.g., moving from 40th to 
55th PR). 

2. PRs compress differences at the extremes – Big instructional gains for high-performing students may 
barely move PRs. 

3. Interpretation is non-linear – A 10-point PR gain is not comparable across the scale. 
4. Better interval scales (e.g., scale scores, z-scores) are needed for growth modeling or psychometric 

analyses. 
 

3.2c Interpreta-ons for All: Summary of easyCBM 2025 Norms Technical Report (Technical Report No. 2508) 

This technical report presents the 2025 na=onal norms for the easyCBM mathema=cs assessment system, 
developed by Behavioral Research and Teaching (BRT) at the University of Oregon. easyCBM is designed as a 
universal screening and progress-monitoring system for students in Grades K–8. The 2025 norms update provides 
educators, researchers, and policymakers with refreshed na=onal benchmarks for interpre=ng student 
performance across founda=onal mathema=cs skills. 
 
The primary purpose of the report is to establish updated percen=le-based norma=ve reference points that allow 
schools to evaluate students’ academic standing rela=ve to a na=onally representa=ve peer group. These norms 
support high-stakes educa=onal decisions such as early iden=fica=on of risk, =ered interven=on placement, 
instruc=onal planning, and monitoring of student growth over =me. 
 
Data for the 2025 norms were drawn from student performance during the 2024–2025 academic year using valid 
easyCBM® district accounts. A rigorous mul=-step data screening process was used to ensure the validity and 
interpretability of scores. Students were excluded if they tested on more than one grade-level measure during the 
school year, if tests were incomplete, if scores fell outside the allowable opera=onal range for each measure, or if 
values were missing. Addi=onal seasonal windows were enforced to maintain comparability across administra=ons: 
Fall (August 1–October 15), Winter (December 1–February 15), and Spring (March 15–June 15). 
 
For most mathema=cs measures, only districts demonstra=ng broad tes=ng coverage were included to reduce 
selec=on bias. Specifically, for Grades K–7, district-measure-season cells were retained only if at least 50% of 
students were tested. For Grade 8, slightly different propor=onal thresholds were used due to naturally smaller 
par=cipa=on rates.  
 
Following district-level filtering, the study employed stra=fied random sampling to ensure na=onal geographic 
representa=on. The United States was divided into four regions (Midwest, Northeast, Southeast, and West). Each 
region contributed up to 500 randomly selected students per grade and season. This resulted in a consistent target 
of approximately 2,000 students per grade-season combina=on for most math measures, yielding strong sta=s=cal 
stability for percen=le es=ma=on. 
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Sample Demographics and Score Sta=s=cs for every measure and grade are reported using a stra=fied random 
sample (of the 2000 students) by region (Midwest, West, Northeast, and Southeast) with representa=on reported 
(count and percent) for gender (female, male, X), disability (yes or no), ethnicity (Hispanic, not Hispanic, or 
unknown), race (American Indian or Alaskan Na=ve, Asian, Black or African American, Na=ve Hawaiian or Other 
Pacific Islander, Two or more races, White, or Unknown), and English language status (yes or no). For each measure 
and grade, descrip=ve sta=s=cs are reported, including Sample Size, Minimum score, Maximum Score, Skewness, 
Mean, and Standard Devia=on. Note that in for regions with fewer than 500 students, the Sample Size include all 
students in that region; otherwise, most typically, the Sample Size was 2,000. Following these demographic and 
descrip=ve sta=s=cs, the Percen=le Ranks (PRs) are reported for six-week periods for Fall, Winter, and Spring; the 
PRs are reported for every score value of the en=re score distribu=on. 
 
All norma=ve PRs were es=mated with an empirical cumula=ve distribu=on func=on (ECDF; ecdf func=on from the 
R {stats} package), a non-parametric es=mator of the cumula=ve distribu=on func=on of the data samples for a 
measure, grade, season. This method avoids assump=ons about normality and is well-suited for curriculum-based 
measures, which oxen exhibit skewness, ceiling effects, and growth-related distribu=onal changes across the 
school year. All PRs were rounded to the nearest whole number and capped at the 99th percen=le. The ECDF shows 
the propor=on of observa=ons in a sample that are less than or equal to a given value. Es=mated percen=les were 
rounded to the nearest integer, and the percen=le ceiling was constrained to be equal to 99. All analyses and 
figures were conducted and created in the R programming environment (R Core Team 2024a) with the following R 
packages: data.table (Barred et al. 2024); knitr (Xie 2024); moments (Komsta and Novomestky 2022); readxl 
(Wickham and Bryan 2023); stats (R Core Team 2024b); and =dyverse (Wickham et al. 2019). 
 
The norming system includes a comprehensive set of mathema=cs measures. Mathema=cs norms are provided 
through the Proficient Math measure. Results illustrate clear seasonal growth paderns across all mathema=cs 
measures.  
 
Proficient Math norms provide stable benchmarks across Grades K–8 for interpre=ng student performance rela=ve 
to na=onal expecta=ons in mathema=cal reasoning and computa=on. Overall, the easyCBM 2025 Norms report 
provides one of the most comprehensive and methodologically rigorous na=onal norming efforts available for 
curriculum-based measurement systems. By combining large-scale contemporary data, geographic stra=fica=on, 
non-parametric percen=le es=ma=on, and wide coverage of mathema=cs constructs, the norms offer educators 
defensible tools for screening, progress monitoring, and instruc=onal decision-making. The 2025 update is 
par=cularly valuable for schools transi=oning out of pandemic-era disrup=ons, as it reflects contemporary 
post-pandemic achievement paderns. As such, these norms are expected to play an important role in guiding early 
iden=fica=on, interven=on planning, and accountability processes across the United States. 
 
Table 2. Summary of Major easyCBM 2025 Norms Findings 

Domain Key Findings Educa-onal Implica-ons 
Proficient Math (K–8) Stable developmental increases across all 

grades. 
Enables math screening and progress 
monitoring using na=onal benchmarks. 

 
Appendix A: Technical Report Table Titles 

Table 1. Summary of Key Differences 

Table 2. Summary of Major easyCBM 2025 Norms Findings 
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Conclusions Suppor-ng Claims for Criterion 3.3: Sub-scores 

Score reports and other resources (e.g., user manuals, interpre6ve guides, instruc6onal or curricular resources) are 
appropriate for facilita6ng the intended interpreta6ons and uses of sub-scores. 
 
This evaluation applies Criterion 3.3 (Indicators 3.3.a–3.3.c) to all sections of the MGCI_3.3 documentation and 
finds strong evidence that mathematics sub-score reports and associated resources support valid, defensible 
interpretations and uses of sub-scores within instructional and MTSS frameworks. 
 
Indicator 3.3.a: The design of mathematics score reports is closely aligned with intended interpretations and users. 
Reports present sub-scores at multiple, coherent grain sizes—individual student, classroom, grade, school, and 
district—supporting decisions about instructional grouping, tier placement, and resource allocation. Visual displays 
such as heat maps, stacked bar charts, and benchmark-to-benchmark change analyses explicitly link reported 
information to actionable decisions. Documentation demonstrates clear attention to audience needs, particularly 
educators and administrators, and includes explicit cautions against common misuses (e.g., treating risk as fixed or 
global). Conditions that may compromise interpretation, including benchmark window selection and cut-score 
choices, are clearly articulated in interpretive guidance. 
 
Indicator 3.3.b: The documentation provides meaningful representations of uncertainty associated with 
mathematics sub-scores. Although numeric confidence intervals are not always displayed, uncertainty is 
communicated through percentile ranks, color-coded risk bands, and longitudinal displays showing movement 
across benchmarks and just noticeable differences. Guidance on sensitivity, specificity, and false-positive/false-
negative trade-offs in setting cut scores further supports accurate interpretation of error and classification risk. 
 
Indicator 3.3.c: Extensive, research-based guidance supports appropriate use of mathematics sub-scores across 
the full performance continuum. Guidance is grounded in CBM theory, MTSS practice, and national mathematics 
standards, and reflects consultation with experienced educators. Sub-score patterns are explicitly linked to 
targeted instructional responses and to evaluation of instructional effectiveness over time, integrating both 
nomothetic (risk classification) and idiographic (change and response) perspectives. 
 
Overall, MGCI_3.3 demonstrates strong coherence among sub-score design, treatment of uncertainty, and 
interpretive guidance, supporting transparent, equitable, and instructionally meaningful use of mathematics sub-
scores.  

 
 

3.3a Documen-ng Risk using Sub Scores in Achievement (from User’s Manual, pages 91-92) 

easyCBM District Edi3on offers a variety of reports designed to provide useful informa3on to guide decision-
making. Benchmark reports enable users to iden3fy specific broad constructs (fluency, vocabulary, comprehension, 
mathema3cs) in which students are either struggling or mee3ng expecta3ons, thus facilita3ng decisions related to 
programma3c and curricular supports. Group-level reports provide insights into the specific skills students have 
mastered or with which they are struggling (such as specific le]er sounds or skill objec3ves within math), fostering 
informed lesson planning based on student needs. Individual reports also enable teachers to monitor the 
effec3veness of specific interven3ons for individual students and provide an accessible way to communicate with 
parents. Sub score achievement (Benchmark [BM] facilitates (a) Iden3fying students at risk [BM] and (b) monitoring 
the movement of students across instruc3onal 3ers [BM]. Because easyCBM® is web-based, all reports are 
available online immediately aaer administra3on (for student online tes3ng or live scoring) or aaer data entry (for 
paper-and-pencil administra3on). 
  
Basic Math measures are available for teachers that are oriented toward progress monitoring, using items designed 
to be more basic (hence the name Basic Math Measures) and with sub scores available for progress monitoring in 
the following areas, with each domain presen3ng 16 items (which is addressed in more detail in Sec3on 3.3 and 
3.4). The mul3ple skills in math are grade-specific and braided alternately over 3me. 
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• Kindergarten: Numbers/Opera3ons, Geometry, and Measurement 
• Grade 1: Numbers Opera3ons, Geometry, and Numbers Opera3ons/Algebra 
• Grade 2: Numbers Opera3ons, Measurement, Numbers Opera3ons/Algebra 
• Grade 3: Numbers Opera3ons, Geometry, and Numbers Opera3ons/Algebra 
• Grade 4: Numbers/Opera3ons, Measurement/Data Analysis, and Numbers Opera3ons/Algebra 
• Grade 5: Numbers Opera3ons, Geometry/Measurement/Algebra, and Numbers Opera3ons/Algebra 
• Grade 6: Numbers Opera3ons, Algebra, and Numbers Opera3ons/Ra3os 
• Grade 7: Numbers Opera3ons/Algebra/Geometry, Measurement/ Geometry/Algebra, and Numbers 

Opera3ons/Algebra 
• Grade 8: Algebra, Geometry/Measurement, and Data Analysis/Numbers Opera3ons/Algebra 

In Figure 1 below, latent Math skills and methods are opera3onalized into a single construct of Math Problem 
Solving. In easyCBM, overall achievement can be delivered with two measures: Proficient and Basic, as presented in 
the earlier Sec3on 3.1. As in reading, Mul3ple Skills (MS) are assessed with Mul3ple Methods (MM), allowing sub 
scores to be viewed not only individually but also as comprising a mosaic (pa]ern) that targets risk of failing to 
learn skills specific areas. And, like reading… 

• The skills form building blocks upon which subsequent (later) skills are based. 
• Mul3ple types of responses are used in the assessment methods. 
• Mul3ple types of accommoda3ons are available in the assessment methodology (primarily in seing and 

administra3on direc3ons.  
• Computer-based and paper pencil administra3on is available. 
• Important sub skills are provided for monitoring progress. 
• Early assessments developmentally allow skills to be documented before Grade 3, when large-scale tes3ng 

programs are deployed. 
 
Figure 1. Math Sub Scores Cri-cal to the Overall Measure of Math Problem Solving 
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Sub Score Risk Reports 
• Benchmark Score Reports: A tabular report showing scores, percen3le ranks, and risk levels for a group of 

students on a single benchmark assessment. 
• Benchmark History Reports: Individual student risk history across mul3ple years. 
• Risk Analysis Reports: A breakdown of the change in students' risk levels from one benchmark assessment to 

the next. 
• Grade/Measure Comparison Reports: A customizable view of the percent or number of students within each 

risk level, broken down by different grades, measures, and seasons. 
• School Comparison Reports: A customizable view of the percent or number of students within each risk level 

by grade and measure, broken down by individual schools. 
• Analy3cs: A tool to count the number of students tested, broken down by schools or teachers. 

 
These various reports can be classified by the type of visual display provided, the information that is presented, 
and the decision/interpretation that is warranted: See Table 1. 

 
Table 1. Validation Supporting Decision Making 

 
Figure Number and Display Informa-on Presented Decision/Interpreta-on to Make 
Figure 2. Benchmark Windows and 
Levels 

When to activate BMs and set 
levels of risk 

Allocation of Tiers of Support to 
provide 

Figure 3. Heat map Risk Analysis for students by 
measures in classrooms 

Tier of Support to provide 

Figure 4. Heat Map Risk Analysis Reading Composite 
by classroom 

Tier of Support to provide 

Figure 5. Vertical stacked bar chart Individual standing in risk bands Continue or change Tier of 
Support to provide 

Figure 6. Heat map Change in risk by BMs and 
measures over grades 

Confirm/disconfirm risk and Tiers 
of Support 

Figure 7. Heat Map/Bar Chart Risk Analysis for students across 
measures for BMs and grades 

Tier of Support to provide and 
confirmation/disconfirmation 

Figure 8. Heat map Change in risk by BMs and 
measures over grades 

Confirm/disconfirm risk and Tiers 
of support 

Figure 9. Table of percentages Changes in risk level across BMs 
and grades 

School allocation of resources to 
assign 

Figure 10. Stacked bar chart Percentage of students risk levels 
by schools 

District level and policy formation 
and allocation of resources across 
schools  

 
3.3b Cut Scores to Establish Risk Based on Individual Differences 

This sec3on con3nues analyses from the nomothe3c view, using reports to display individual differences and in 
par3cular highlights students at risk of successful learning? Which students are receiving various levels of support 
and the effects within and across the school year? This sec3on only addresses Risk with Sub Scores in documen3ng 
Individual Differences. 
 
An important component of screening is the establishment of cut-scores for making decisions about who receives 
what levels of support. As in all Mul3-Tier Support Systems (MTSS), three 3ers are typically demarcated: Tier 1 in 
which most students receive the general educa3on curriculum with minor individualiza3on, Tier 2 with 
considerable adapta3ons made to provide specialized supports, and Tier 3, in which specialized supports are 
individualized. This purpose reflects a nomothe3c approach where individuals are compared to each other. 
  
Districts have op3ons in determining risk using percen3le ranks as part of MTSS. The ra3onale for this op3on is that 
districts may differ in their student popula3ons and available resources. Because assignment of special educa3on 
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labels is essen3ally a social, not medical decision, districts need to consider both components in making a value-
driven decision. In a DYK on classifica3on accuracy, we address both sensi3vity and specificity in weighing true and 
false posi3ves for assigning both special educa3on classifica3ons and levels of support. In addi3on, our research 
indicates that tradi3onal cut off percen3le rank (PR) values of 10th or 15th PR values may need to privilege higher 
PRs for reaching proficiency on state tests. 
 
Figure 2 illustrates how adjus3ng percen3le-based risk cut values changes the classifica3on of students within a 
Mul3-Tiered Systems of Support (MTSS) framework. Not only can the Benchmark Measure (BM) window of test 
administra3on be adjusted but the display makes explicit that risk designa3on is not an inherent property of a 
student score, but a decision driven by policy choices. By manipula3ng cut points, educators and district leaders 
can directly observe the resul3ng balance between false posi3ves and false nega3ves. This visualiza3on supports 
decisions about where to set risk thresholds based on district priori3es, available instruc3onal resources, and 
tolerance for classifica3on error. From a validity perspec3ve, the figure emphasizes consequen3al validity: decisions 
about risk must be evaluated in terms of their instruc3onal impact rather than sta3s3cal convenience alone. 
Educators can use this display to jus3fy why certain percen3le ranks are selected for Tier 2 or Tier 3 placement and 
to communicate transparently with stakeholders about the implica3ons of those choices. The figure aligns with 
Standards 1.1 and 1.4 by clarifying intended interpreta3ons and uses of scores, and with Standards 3.1 and 7.1 by 
highligh3ng fairness considera3ons inherent in classifica3on decisions. 
 
Figure 2. Adjus-ng Benchmark (BM) Test Windows and Risk Values (User’s Manual, pages 76-77) 

 

 
 
In the end, the outcomes from benchmark measures (BMs) displays the areas in which students are at risk of 
successfully learning subject specific skills and in what areas are Tier 2 and Tier 3 supports needed. The color codes 
reflect green with li]le risk, yellow with some risk, and red with considerable risk. Note that these levels are for 
each measure, allowing a composite decision to be adjusted according to teachers’ professional development. 
 

3.3c Documen-ng Risk Based on Individual Differences 

Figure 3 displays student risk across mul3ple easyCBM® benchmark measures using a color-coded format. Each 
measure is shown separately, reinforcing that risk is domain-specific rather than global. This visualiza3on supports 
instruc3onal decisions by allowing educators to iden3fy whether risk is driven primarily by decoding, fluency, 
vocabulary, or comprehension. Teachers can use this informa3on to select interven3ons that directly target the 
area of need, while administrators can monitor pa]erns of risk across measures to guide curriculum planning. By 
highligh3ng measure-specific risk, the display also supports equitable decision-making, ensuring students receive 
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supports matched to their instruc3onal needs rather than being placed in broad interven3ons that may not address 
the underlying skill deficit. The figure supports Tes3ng Standards 1.1 and 3.1 by strengthening construct-relevant 
interpreta3on and discouraging overgeneraliza3on from a single score. 
 
Figure 3. Display of Risk for Different Benchmark easyCBMs (User’s Manual, page 93) 

 
This risk analysis can also be used to measure change across successive BMs to determine if a just no3ceable 
difference (JND) is occurring. Figure 4 displays changes in risk for individuals within specific measures and across 
benchmark periods simultaneously. This integrated view supports coordinated MTSS decisions by revealing 
consistent or divergent pa]erns of risk.  
 
Figure 4. Displaying Risk for Individuals across Measures and Benchmarks (User’s Manual, page 101) 

 
 
Figure 5 focuses on changes in student risk status across successive benchmark periods. Rather than emphasizing 
sta3c classifica3on, the display highlights movement over 3me, allowing educators to evaluate whether instruc3on 
is producing a just no3ceable difference (JND). This visualiza3on supports decisions about instruc3onal 
effec3veness and responsiveness. If risk status improves, current supports may be con3nued or faded; if risk 
remains stable or increases, instruc3onal intensity may need to be adjusted. The display also supports forma3ve 
decision-making within MTSS, emphasizing that 3er placement is provisional and responsive to student progress. 
From a validity standpoint, the figure aligns with Tes3ng Standards 1.3 and 1.4 by reinforcing that interpreta3ons 
should consider change and growth rather than single-point es3mates. 
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Figure 5. Classroom Analysis of Risk and Change in Risk across Benchmarks (User’s Manual, page 103) 

 
 
Another way to view the Risk Analysis is to summarize risk by Across Measures, Benchmarks, and Grades (Figure 6), 
for individual measures across Benchmark and Grades numerically documen3ng change (Figures 7), counts and 
percentages of students Changing Risk across BMs and Grades (Figure 8), and Comparing Schools (Figure 9) for 
making district decisions about resource alloca3ons.  
 
In moving from individual classrooms to individual measures over 3me, it is possible to adjust decision-making to 
skill specific resource alloca3on. Not only within year but across years, teachers can reflect on both the measures 
and the JNDs in which an individual difference is being made. In Figures 6, 7, and 8, the analysis at the grade level 
can also focus on different instruc3onal programs in the aggregate aimed to ameliorate specific skill deficits.  
 
Figure 6. Displaying Risk across Measures, Benchmarks, and Grades (User’s Manual, page 100) 

 
Using a tabular view of change, educators can determine whether individual support needs are persistent or 
transient across domains as displayed in Figure 7. These data can be displayed within a grade level using actual 
numerical values, which provide a more sensi3ve view of outcomes. 
 
Figure 7. Displaying Risk within Measures and Grade Benchmarks (User’s Manual, page 104) 
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Figure 8 extends risk analysis for individual measures across benchmarks and grades, suppor3ng a broader 
longitudinal reflec3on. The decision supported is whether instruc3onal programs are producing sustained 
improvement. This figure aligns with Tes3ng Standards 1.4 and 7.4 by suppor3ng evalua3on of long-term 
consequences. 
 
Figure 8. Risk within Measures Across Benchmarks and Grade across (User’s Manual, page 105) 

 
 
Finally, Figure 9 aggregates benchmark risk data at the school level, enabling comparisons across schools within a 
district. This display supports system-level decision-making related to resource alloca3on, professional 
development, and program evalua3on. District leaders can iden3fy grades and schools with consistently higher 
levels of risk and priori3ze support accordingly. The figure also enables equity analyses by revealing whether risk 
pa]erns are distributed unevenly across schools. It emphasizes that assessment data can inform not only 
instruc3on but also systemic improvement efforts. Again, displays are available to document a just no3ceable 
difference (JND) which allows movement across the Tiers 1 to 3 and the levels of support provided across schools. 
From a Standards perspec3ve, this display aligns with Tes3ng Standards 1.4 and 7.4 by suppor3ng decisions whose 
consequences extend beyond individual students to organiza3onal prac3ces.  
 
Figure 9. Comparisons of Schools at Risk across Benchmarks (User’s Manual, page 106) 

 
 
Once students’ risk can be ascertained, addressing them is covered in the last sec3on (Sec3on 3.4 – Progress 
Monitoring and Interven3ons), using an idiographic view that focuses on interven3ons to make an Individual 
Difference. In that sec3on, we also describe professional development through formal courses that can be used for 
district-led cer3fica3ons, blogs on prac3ce posted on brtapps.com and Did You Knows (DYKs) transla3ng research 
to prac3ce and posted on easyCBM.com 
 
  



Criterion 3.3: Sub Score Interpreta3ons/Uses in Mathema3cs Page  
 

171 

Appendix A: Technical Report Table Titles and Figures 

Table 1. Validation Supporting Decision Making 

  

Figure 1. Math Sub Scores Cri3cal to the Overall Measure of Math Problem Solving 

Figure 2. Adjus3ng Benchmark (BM) Test Windows and Risk Values (User’s Manual, pages 76-77) 

Figure 3. Display of Risk for Different Benchmark easyCBMs (User’s Manual, page 93) 

Figure 4. Displaying Risk for Individuals across Measures and Benchmarks (User’s Manual, page 101) 

Figure 5. Classroom Analysis of Risk and Change in Risk across Benchmarks (User’s Manual, page 103) 

Figure 6. Displaying Risk across Measures, Benchmarks, and Grades (User’s Manual, page 100) 

Figure 7. Displaying Risk within Measures and Grade Benchmarks (User’s Manual, page 104) 

Figure 8. Risk within Measures Across Benchmarks and Grade across (User’s Manual, page 105) 

Figure 9. Comparisons of Schools at Risk across Benchmarks (User’s Manual, page 106) 
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Conclusions Suppor-ng Claims for Criterion 3.4: Student Progress 

Score reports and other resources (e.g., user manuals, interpre6ve guides, instruc6onal or curricular resources) are 
appropriate for facilita6ng the intended interpreta6ons and uses of student growth or progress results. 

 
Criterion 3.4: Student Progress 

This evaluation applies Criterion 3.4 (Indicators 3.4.a–3.4.c) to all sections of the MGCI_3.4 documentation and 
finds strong evidence that easyCBM mathematics progress-monitoring reports and supporting resources 
appropriately facilitate valid interpretations and uses of student growth data. 
 
Indicator 3.4.a: The design of mathematics progress reports is clearly aligned with intended interpretations and 
users. Reports provide multiple grain sizes—from individual student time-series displays to classroom, school, and 
district summaries—supporting decisions about instructional effectiveness, tier movement, and intervention 
adjustment. Visual elements such as percentile bands, trend lines, goal and aim lines, and phase-change markers 
directly link observed growth to instructional decisions. Documentation demonstrates attention to varied 
audiences, including teachers, administrators, and parents, and includes explicit cautions against common misuses, 
such as over-interpreting sparse data or monitoring students on measures outside an appropriate instructional 
range. 
 
Indicator 3.4.b: The system provides defensible representations of uncertainty in growth interpretations. While 
numeric confidence intervals are not always displayed, variability is communicated through percentile bands, slope 
stability, overlap, and comparisons of observed trends to expected progress. Supporting guidance emphasizes the 
importance of sufficient measurement density and cautions users against reacting to short-term fluctuations, 
helping ensure that instructional decisions are based on stable patterns rather than noise. 
 
Indicator 3.4.c: Extensive, research-based guidance supports appropriate use of mathematics progress data across 
the full performance continuum. Guidance is grounded in CBM theory, national testing standards, and long-
standing empirical research, and reflects consultation with experienced educators. Clear decision rules are 
provided for selecting appropriate progress-monitoring measures, adjusting grade levels, setting realistic goals, 
and evaluating response to intervention. The integration of intervention documentation tools, professional 
development modules, blogs, and “Did You Know” resources further strengthens interpretive support and 
promotes consistent, defensible use. 
 
Overall, MGCI_3.4 demonstrates strong alignment among report design, treatment of error, and interpretive 
guidance, supporting valid, transparent, and instructionally meaningful use of mathematics student progress 
data.   
 
 

3.4a Guidance in Progress Monitoring from User’s Manual (pages 11-12) 

The purpose of progress monitoring is to measure growth throughout the year for students who are iden6fied as at 
risk, and to examine their response to interven6on on the skill areas that are targeted for instruc6on. For Basic 
Math and Proficient Math, longer forms are used for benchmark tes6ng and shorter forms for progress 
monitoring. You should use percen6le ranks, rather than raw scores, to compare performance between 
benchmark and progress monitoring forms for the math measures.  
 
The progress assessments and reports can be used to: 

• Confirm reading and math proficiency risk levels at their respec6ve grade (ranging from 'low risk' to 'high 
risk') and iden6fy grade appropriate progress measures. 

• Iden-fy interven6on or enrichment support for specific students (or groups of students) who may benefit. 
• Monitor the progress of students during the academic year through both progress and interim 

benchmark tes6ng (Fall, Winter, Spring). 
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The first step in determining which students would benefit from progress monitoring is to administer a grade-level 
benchmark assessment. If benchmark data are not available for the student because they transferred into 
between benchmark windows, grade-level progress monitoring forms are to be used from the same measures the 
student would have been tested on at the most recent benchmark assessment.  
 
Use the student's pabern of performance and professional judgment and knowledge of that student's skills to 
decide whether they require addi6onal focused instruc6on and monitoring. Progress monitoring should be 
conducted using measures that assess the same skill or skills on which the student is receiving addi6onal 
instruc6on or interven6on. The best measures to use are those in which the student's scores fall within the 10th to 
49th percen6le range. That is the range in which the measures will be most sensi6ve to detec6ng growth as the 
student makes improvement. As a star6ng point, we provide preliminary progress monitoring sugges6ons on the 
Benchmark Scores Report. In most cases, we recommend focusing instruc6on and monitoring on a single skill. 
Note: For the early literacy skills, where students can make rapid progress when given focused instruc6on, teachers 
may wish to monitor two skills at a 6me. 
 
If a student is scoring below the 10th percen6le on grade-level materials, those materials may be too difficult for 
that student to accurately measure their progress. Teachers may need to use materials from earlier grades to 
iden6fy an appropriate measure and grade level on which to monitor the student. easyCBM assessments are built 
on a scale of progressive difficulty, with each grade level becoming more challenging.  
 
Students being monitored on out-of-grade measures should be moved up to the next grade level once they are 
consistently performing at the 50th percen6le on the lower-level material. The goal is to assist the student in 
moving up in level as quickly as possible so they can catch up to grade-level material. Each student's trajectory is 
likely to be different and will depend on factors such as the student's ini6al skill level, the intensity of interven6on 
provided, the ability to benefit from that interven6on, mo6va6on to improve, and abendance (the student must be 
present to benefit from instruc6on). 
 
Students who are performing well below grade level may not be able to make up all that ground within a single 
school year. Teachers should make as much progress as possible with those students, with the inten6on that they 
will receive support and con6nue to make progress in subsequent years. 
 
How oLen to monitor progress depends on two key ques-ons: 
• How quickly is it reasonable to expect to see growth in a par6cular skill area? 
• How much actual interven6on has the student received? 
 
Most students should receive benchmark tes6ng on Proficient Math, but for students performing well 
below grade level (i.e., recently scored at or below the 10th percen6le on other Proficient Math forms), 
Basic Math might provide a more accurate assessment. It is important to remember that these 
students should s6ll be considered at high risk even if their performance on Basic Math places them at 
a higher percen6le rank. 
 
For progress monitoring, the Basic Math measures are split into individual NCTM focal point standards, 
allowing you to focus instruc6on and monitoring on a specific skill area, depending on student need, or 
to rotate between skill areas. The Proficient Math progress monitoring measures include test items 
covering a range of skills appropriate for the grade in ques6on, but unlike the benchmark measures, do 
not include test items from earlier or later grades. 
 
For students who scored at or below the 25th percen6le on the Proficient Math benchmark assessment, 
we recommend conduc6ng progress monitoring with the Basic Math measures. For students who 
scored between the 26th and 49th percen6le, we recommend monitoring with Proficient Math. Students who 
performed at or above grade level (50th percen6le or above on the Proficient Math benchmark assessment) do 
not require monitoring. 
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Op6mally, the Math Measures should be used no more than once every three weeks for monitoring progress. 
While weekly progress monitoring in mathema6cs is not recommended, in situa6ons where such frequent 
monitoring is required, either (a) focus on one Basic Math measure type at a 6me, transi6oning to the next 
measure type aner all ten progress monitoring forms have been used for a given type, or (b) rotate through the 
different Basic Math measures so each gets tested every three weeks or four weeks if Proficient Math is also being 
monitored. 

• If a student requires progress monitoring in mul6ple math skill areas, you can either rotate through the 
different Basic Math measures or—for those students who perform above the 25th percen6le rank at that 
6me of the year—monitor with Proficient Math. 

• If a student requires progress monitoring in mul6ple math skill areas, you can either rotate through the 
different Basic Math measures or—for those students who perform above the 25th percen6le rank at that 
6me of the year—monitor with Proficient Math. 

• If a student requires progress monitoring in mul6ple math skill areas, either rotate through the different 
Basic Math measures or—for those students who perform above the 25th percen6le rank at that 6me of 
the year—you can monitor with Proficient Math. 

 
Concluding Recommenda-on: Frequency of Monitoring Progress should be every 3-4 weeks for Basic and 
Proficient Math 

The following table indicates the grade levels in which progress monitoring forms are available for each of the 
measures. Some measures have progress monitoring forms for grades in which they are not used for benchmark 
tes6ng, to support students who are s6ll working on those skills. 
 
Table 1. Content of Progress Monitoring in Math using Basic Measures 
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3.4b and 3.4c Using easyCBM to Make an Individual Difference 

With easyCBM, we approach the valida6on process from two perspec6ves: (a) nomothe6c and (b) idiographic. Dr. 
Stan Deno, the key person who founded Curriculum-Based Measurement (CBM) referred to these two perspec6ves 
as apprecia6ng individual differences (nomothe6c with a view on distribu6ons of students) versus making an 
individual difference (an idiographic view with a focus on progress over 6me)1. 
 
With both perspec6ves, the emphasis on valida6on is about the decisions, not the measures. “It is the 
interpreta6on of test score for proposed uses that are evaluated, not the test itself…each intended interpreta6on 
must be evaluated. Statements about validity should refer to par6cular interpreta6ons for specified uses. It is 
incorrect to the unqualified phrase “the validity of the test” (p. 11)2. 
 
This sec6on is organized with these two perspec6ves with the ini6al focus on the nomothe6c view and reports 
used to display individual differences. Then, we focus on interven6ons that can affect both perspec6ves: Which 
students are receiving various levels of support and the effects within and across the school year. Finally, to ensure 
the integrity of the decision-making process, we address professional development through both formal courses 
that can be used for district-led cer6fica6ons and through a series of Did You Know (DYKs) offered monthly as a 
resource with easyCBM, connec6ng research to prac6ce. We also offer a series of blogs that are posted on 
brtapps.com. Note that Individual Differences is in Sec6on 3.3 and Individual Difference is in Sec6on 3.4. 
 
As displayed in See 3.3b (Using easyCBM to Document Individual Differences), Figure 2. Display of Risk for Different 
Benchmark easyCBMs (User’s Manual, page 93), teachers can assign students to Tiers of Support (I to III). In the 
remainder of this document, we address the Progress Monitoring (PM) systems that allows assignment of 
measures for documen6ng more specific achievement over 6me, eventually used to guide instruc6onal 
adjustments in making an individual difference (see Sec6on 3.4). 

In all grades of Math, PMs rare recommended in the measure that reflects low proficiency levels.  

Figure 1. Math Progress Monitoring for Students in All Grades (User’s Manual, page 121) 

 

 
1 Deno, S. L. (1990). Individual Differences and Individual Difference: The Essen>al Difference of Special Educa>on: The 

Essen>al Difference of Special Educa>on. The Journal of Special Educa3on, 24(2), 160-
173. hFps://doi.org/10.1177/002246699002400205. 

2 American Educa>onal Research Associa>on, American Psychological Associa>on, & Na>onal Council on Measurement in 
Educa>on. (2014). Standards for Educa3onal and Psychological Tes3ng. Washington, DC. 
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Yet, the sine qua non of easyCBM is to evaluate instruc6on with the first requirement being a display of a 6me 
series on progress measures to determine the rate of change. This line graph reflects the progress of each student 
and with the eventual introduc6on of interven6ons, can be used to make evalua6ons of effec6veness. In these 
judgments, several different dimensions of progress can be used: (a) rela6ve to the district PRs, (b) rela6ve to the 
goal and subsequent aim lines, and (c) rela6ve to data characteris6cs of the 6me series (changes in level, slope, 
varia6on, and overlap). This next sec6on presents graphic displays that increasingly complexify the analysis, 
reflec6ng an idiographic approach. 
 
Figure 2 displays individual student progress rela6ve to percen6le bands over 6me. This 6me-series visualiza6on 
allows educators to evaluate whether a student’s rate of improvement is sufficient compared to peers. The decision 
supported is whether current instruc6on is adequate to close achievement gaps. Alignment with Standards 1.3 and 
4.10 is evident in the emphasis on growth trajectories rather than sta6c performance. 
 
Figure 2. Monitoring Student Progress Rela-ve to Percen-le Bands (User’s Manual, page 97) 

 
Figure 3 displays change over 6me rela6ve to instruc6onal goals and the subsequent aimlines displayed to achieve 
these goals. No6ce how decision making can be advanced by ensuring changes are 6mely (no6ng the date and 
level for final progress to be made) and made rela6ve to the varia6on and slope in abaining this goal. Figure 11 
enhances progress monitoring by adding goal lines and aim lines. This visualiza6on integrates two important 
metrics—trend and goal abainment—to support instruc6onal decision-making. Educators can determine whether 
observed growth is on track to meet expected outcomes. This figure aligns with Standards 4.1 and 5.1 by 
suppor6ng consistent interpreta6on of progress data. 
 
Figure 3. Monitoring Student Progress Rela-ve to Goals and with Aim Lines (User’s Manual, page 98) 

 
Finally, the essence of decision-making is impact with the introduc6on of interven6ons as displayed in Figure 4. 
And with this interrup6on in the 6me series, further tools can be added in the decision-making arsenal: level and 
overlap. Changes in level refer to the immediate shin in performance following the introduc6on of the interven6on 
and overlap refers to the data values in common aner the interven6on with those before it (fewer is beber). Figure 
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12 emphasizes instruc6onal impact by examining changes in level and overlap between baseline and interven6on 
phases. The decision supported is whether instruc6on is producing meaningful change. This display aligns with 
Standards 1.4 and 2.1 by focusing on the consequences of instruc6onal decisions rather than student deficit. 
 
Figure 4. Evalua-ng Instruc-on Based on Student Progress and Goal A[ainment (User’s Manual, page 98) 

 
 
In summary, teachers can make an individual difference by using any of several metrics in adjus6ng instruc6on 
(described below in terms of importance): 

• Compare the trend line (which reflects the slope of improvement to the aim line to (which is set according 
to the end-of-year goal). Obviously, if they diverge with the trend not intersec6ng with the aim (and not 
reaching the goal), instruc6on should be adjusted. 

• Compare the effects abained immediately aner the introduc6on of an instruc6onal adjustment to the last 
data point before the adjustment. This metric is referred to as a change in level. 

• Use overlap to compare the range of values (from lowest to highest) before the introduc6on of the 
instruc6onal adjustment to the range of values (from lowest to highest) aner the introduc6on of the 
instruc6onal adjustment. If overlap is great, the instruc6onal adjustment is marginally effec6ve and should 
be changed. 

• Evaluate the slope of progress alone to what is expected. Slope refers to ‘rise over run’ and when it is 
steep (and posi6ve), student performance is changing quickly, so teachers should stay the course. In 
contrast, when the slope is low (almost flat), instruc6onal adjustments are warranted. 

• Consider student varia6on (similar to overlap): Are students performing with minimum varia6on from 
data point to data point? If so, their responses to both instruc6on and assessment appear to be under 
control. In contrast, if wild swings (up or down) are apparent, then student performance is NOT under 
control and adjustments may be needed in both the manner the assessment is administered as well as the 
instruc6onal components that being implemented. 
 

To cap off the these displays of standing for students, a parent report generates a combina6on of visual displays for 
their child, providing a ra6onale for all decisions being made, from placement to treatment. Figure 5 presents 
parent-facing reports that integrate mul6ple visual displays for an individual student. This visualiza6on supports 
transparent communica6on and shared decision-making with families. By presen6ng data clearly, the display aligns 
with Standards 6.1 and 7.1, ensuring interpreta6ons are accessible and defensible. 
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Figure 5. Parent Reports Showing Several Different Outcomes (User’s Manual, page 102) 
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Interven-ons 

The interven6ons template allows teachers to provide informa6on on the Tier of instruc6on (1 to 3), the subject 
area for teaching, the grouping arrangement (which allows tracking the student to teacher ra6o), the dura6on or 
length of 6me for proving specialized supports, and the frequency for delivering this package, which also includes a 
specific curriculum and teacher strategies. In addi6on, a template can be created to make the process efficient for 
use with other students. 
 

 

 
 

 

 
 

 
 
 
 
Step 1. Both a label and brief descrip6on of the 
interven6on are entered as the ini6al informa6on to 
input. Note that the brief descrip6on is displayed on 
the progress (6me series) graph. 

 

 
 

 
 
 
Step 2 in crea6ng the template provides informa6on 
on the intensity of the interven6on, which is defined 
as the Tier (Special Educa6on or Tiers 1 to 3) as well as 
the ra6o of students to teachers and the number of 
minutes and number of days. 

 

 
 

 
 
 
 
In Step 3, teachers can either select from many 
different curricula that have been pre-loaded into the 
system or they can add their own. Note: An important 
op6on allows administrators to pre-define a required 
curriculum for the school or district. 
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Step 4 is essen6ally the last step for defining the 
interven6on. A series of strategies or instruc6onal 
procedures can be selected or entered if the bank of 
extant straggles is insufficient. Note that these 
strategies can be combined in various combina6ons. 

 
 

 
 

 
 
Given this instruc6onal diet, teachers have the op6on 
of applying it to specific groups; to do so, they can 
either load the students’ names from a roster or add 
them individually (with names separated by a comma). 

 

 
 

 
 

These interven6ons can be considered an opera6onaliza6on of ‘ac6ve engaged 6me’. For a typical reference, see: 
Christenson, S. L, Reschly, A. L., & Wylie, C. (2012). Handbook of Research on Student Engagement. Springer. 
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Professional Development Modules with easyCBM® 
 

 
 
 

 
 

 

 
 

 
Reading Spanish Math 
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Blogs to Support Effec-ve Teaching and Assessment Prac-ces 
 

The focus of blogs is on the prac6ce of teaching and learning assessments. 
 

• easyCBM Provides Three References for Interpre6ng Student Performance – Dr. Gerald Tindal, Published 

on: August 13, 2024 

• Post-Pandemic, The Science Of Reading Is S6ll Clear – Dr. Leilani Sáez, Published on: September 3, 2024 

• What to do about Tricky Words – Dr. Leilani Sáez, Published on: August 26, 2024 

• The Cri6cal Role of Phonological Sensi6vity – Dr. Leilani Sáez, Published on: August 19, 2024 

• What is the Grain Size of your Phonics Strategies? –Dr. Leilani Sáez, Published on: August 7, 2024 

• The Power in Teachers Thinking Aloud –Dr. Leilani Sáez, Published on: July 29, 2024 

• Introduc6on to CBMSkills: November 2023 Webinar Recording – Dr. Gerald Tindal, Published on: 

November 15, 2023 

• Wri6ng the Write Way – Dr. Gerald Tindal, Published on: October 30, 2023 

• Learning Progressions through Diagnos6c Assessments – Dr. Gerald Tindal, Published on: October 30, 2023 

• Learn about CBMSkills this November – Dr. Gerald Tindal, Published on: October 25, 2023 

• University of Oregon Launches Voice-Enabled Assessment to Seamlessly Understand How Early Readers 

Are Progressing – Dr. Gerald Tindal, Published on: September 13, 2023 

• Oral Reading Fluency Research – Dr. Gerald Tindal, Published on: September 5, 2023 

• Phonemic Awareness, Phonics, and Fluency Instruc6on – Dr. Gerald Tindal, Published on: September 5, 

2023 

• Oral Reading Fluency Prac6ces with Automa6c Speech Recogni6on – Dr. Gerald Tindal, Published on: 

September 5, 2023 

• Oral Reading Fluency (ORF) Norms – Dr. Gerald Tindal, Published on: September 1, 2023 

• The Wri6ng Process: Sloppy Copy, Outline, Dran, and Final Essay – Dr. Gerald Tindal, Published on: May 8, 

2023 

• Finding and Fixing Wri6ng Prompts – Dr. Gerald Tindal, Published on: May 8, 2023 
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Did You Knows (DYKs) to Support Research-Based Teaching and Assessment Prac-ces 
 

The focus on DYKs is on applica6ons of research to prac6ce so teachers can trust the outcomes. 
 

Accommoda6ons 

CBM Uses 

CBM Research 

CBMSkills Math Diagnosis 

Classifica6on Accuracy in Math 

Classifica6on Accuracy in Composite Reading 

Criterion Validity 

Early Reading 

Inferences of Curriculum Differences 

Normal Distribu6ons 

 

Appendix A: Technical Report Table Titles and Figures 

 
Table 1. Content of Progress Monitoring in Math using Basic Measures 

Table 2. Content of Reading Progress Monitoring Measurement (User’s Manual, page 14) 

  

Figure 1. Math Progress Monitoring for Students in All Grades (User’s Manual, page 121) 

Figure 2. Monitoring Student Progress Rela6ve to Percen6le Bands (User’s Manual, page 97) 

Figure 3. Monitoring Student Progress Rela6ve to Goals and with Aim Lines (User’s Manual, page 98) 

Figure 4. Evalua6ng Instruc6on Based on Student Progress and Goal Abainment (User’s Manual, page 98) 

Figure 5. Parent Reports Showing Several Different Outcomes (User’s Manual, page 102) 
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Note 
 

Page 1 of the Introduction to Technical Report 2604-IAR appears in Tindal, G. (2026) Overview of 2026 Series 
Summarizing easyCBM® Research (Technical Report 2603-SUM). Eugene, OR: Behavioral Research and Teaching, 
University of Oregon. 
 
All the Technical Reports in 2604-IAR are published on the BRT website (https://brtprojects.org). See Swanson, D., 

& Tindal, G. (2024). An authoritative bibliography of technical adequacy research conducted on easyCBM – 2024 
(Technical Report # 2402.3). Eugene, OR: Behavioral Research and Teaching, University of Oregon. 

 
Tindal, G., & McCaslin, S. (2026c). Test Development for easyCBM® in Grades K-8: Reading (Technical Report # 2603-

TDK8R). Eugene, OR: Behavioral Research and Teaching, University of Oregon 
Tindal, G., & McCaslin, S. (2026d). Test Development for easyCBM® in Grades K–8: Mathematics (Technical Report # 

2603-TDK8M). Eugene, OR: Behavioral Research and Teaching, University of Oregon 
 
Tindal, G., & McCaslin, S. (2026a). Reliability of easyCBM® in Grades K-8: Mathematics (Technical Report # 2603-

RK8M). Eugene, OR: Behavioral Research and Teaching, University of Oregon 
Tindal, G., & McCaslin, S. (2026b). Reliability of easyCBM® in Grades K-8: Reading (Technical Report # 2603-RK8R). 

Eugene, OR.: Behavioral Research and Teaching, University of Oregon. 
 
Tindal, G., & McCaslin, S. (2026e). Validity Analyses for easyCBM® in Grades K-8: Mathematics (Technical Report # 

2603-VK8M). Eugene, OR: Behavioral Research and Teaching, University of Oregon 
Tindal, G., & McCaslin, S. (2026f). Validity Analyses for easyCBM® in Grades K-8: Reading (Technical Report # 2603-

VK8R). Eugene, OR: Behavioral Research and Teaching, University of Oregon 
 

Tindal, G. (2026). Alignment of easyCBM® with Standards in Grades K-8: Reading and Mathematics (Technical 
Report # 2603-A38RM). Eugene, OR: Behavioral Research and Teaching, University of Oregon 

 
These reports reflect the integration of technical adequacy research on easyCBM® conducted over the past 25 
years by researchers at Behavioral Research and Teaching (BRT – https://brtprojects.org). By integrating this 
research, reviewers can more easily make informed judgments on adoption of various measures. Each report 
summarizes the original research, though each study is also available on the BRT website.  
 
 
  
 
The gateways-criteria-indicators are provided for English Language Arts (ELA) by the Center for Assessment, & 

EdReports.org. (2023b). Review Criteria: Interim Assessment Mathematics Grades 3-8 (v1.0, Final 5/2023). 
Dover, NH: EdReports.org and Center for Assessment. 
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Gateway 1: Alignment, Fairness, and Accessibility Criteria and Indicators 

Criterion 1.1: Test Development Alignment (8 points). 

Focus: design specifications and blueprints that drive high-quality, standards-aligned development. 
• Indicator 1.1.a (0/2/4): Design specifications provide clear expectations and detailed guidance. Evidence 

includes a rationale and research foundation; robust item development documentation; clear scoring 
rules/rubrics across item types; processes to ensure content accuracy and editorial/technical quality; and 
specified cognitive-demand ranges sufficient to measure the depth of standards. 

• Indicator 1.1.b (0/2/4): Blueprints/specifications emphasize the most important content. For Grades K-8 this 
means score points concentrate on the “major work” of the standards; for high school courses (if applicable) 
the distribution reflects the content and skills needed for college and careers. 

Criterion 1.2: Item and Form Alignment (16 points) 

Focus: alignment of actual items and delivered test events to the standards and intended design. 
• Indicator 1.2.a (0/2/4): Delivered forms/events reflect an appropriate distribution of content, score points, 

and item types—strongly focused on major and supporting clusters (or equivalent priority content). 

• Indicator 1.2.b (0/1/2): Items elicit evidence of learning relative to one or more standards without measuring 
irrelevant knowledge/skills; items align to the design specifications; and items are content-accurate and free 
of technical/editorial flaws. 

• Indicator 1.2.c (0/1/2): Item types and cognitive demand across events are sufficient to assess the full intent 
and complexity of the targeted standards and align to the blueprint/specifications. 

• Indicator 1.2.d (0/1/2): Evidence the assessment addresses standards requiring procedural skill and fluency (or 
analogous skill components), reflected in item documentation and points distributions. 

• Indicator 1.2.e (0/1/2): Evidence the assessment addresses standards requiring conceptual understanding, 
reflected in items and points distributions. 

• Indicator 1.2.f (0/1/2): Evidence the assessment addresses standards requiring application; for HS, modeling 
expectations (when relevant) are administered to all students. 

• Indicator 1.2.g (0/1/2): The assessment includes the discipline-specific practices (e.g., mathematical practices; 
in ELA, comparable practice/skill expectations) as reflected in specifications and delivered forms, with items 
requiring the practice to earn full credit when aligned. 

Criterion 1.3: Fairness and Accessibility (12 points) 

Focus: universal design, accommodations, and technology features that protect score meaning for all students. 
• Indicator 1.3.a (0/2/4): Development and review procedures ensure fairness. Evidence includes adherence to 

universal design principles, item rendering specifications aligned to universal design, review processes that 
minimize construct-irrelevant variance, bias/sensitivity review, and subgroup/accommodation analyses to 
evaluate technical quality. 

• Indicator 1.3.b (0/2/4): Appropriate accommodations and supports are available for intended populations 
(including students with disabilities and English Learners). Evidence includes clear documentation of intended 
test-taking populations, accommodations aligned to intended uses, sufficiency of accommodations, and 
validity/fairness evidence for interpretations under accommodations, plus clear administration guidance and 
availability of sample forms/items. 
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• Indicator 1.3.c (0/2/4): Technology features support validity. Evidence includes platform-access guidance, 
usable auditory supports (natural voice and adjustable cadence), and an overall visual/digital-tool design (e.g., 
calculators, highlighters) that is navigable and not distracting. 

Gateway 2: Technical Quality Criteria and Indicators 

Criterion 2.1: Overall Achievement (8 points) 

Focus: defensible achievement scores for the target content domain. 
• Indicator 2.1.a (0/1/2): Item and form development procedures yield high-quality test events, with review and 

piloting aligned to content and statistical quality standards. 

• Indicator 2.1.b (0/1/2): Achievement scores are reliable. Evidence includes clear procedures for estimating 
reliability/precision and obtained indices appropriate for intended use. 

• Indicator 2.1.c (0/1/2): Achievement scores support intended interpretations. Evidence may include validity 
studies, equating/linking methods supporting comparability across events, and documentation that promotes 
consistent presentation/scaffolding and scoring. 

• Indicator 2.1.d (0/1/2): Achievement scores are appropriate for intended uses, supported by sufficient 
theoretical and empirical justification and consistent articulation of use cases. 

Criterion 2.2: Predicted Student Performance (claim-dependent) 

Focus: predicted results relative to a state summative or other criterion measure (scored only if claimed). 
• Indicator 2.2.a (0/1/2; may be N/C): Design supports prediction by demonstrating construct/content similarity 

to the criterion and providing evidence for specific prediction claims (e.g., to a named test). 

• Indicator 2.2.b (0/1/2; may be N/C): Predicted results are reliable; procedures for estimating reliability of 
predicted scores/classifications are documented and aligned to the inference (e.g., classification reliability). 

• Indicator 2.2.c (0/1/2; may be N/C): Predicted results reflect likely future performance; studies document 
data, samples, methods, and interpretive logic supporting the predictive relationship. 

• Indicator 2.2.d (0/1/2; may be N/C): Predicted results are appropriate for intended uses, supported by 
adequate theoretical/empirical evidence and clear articulation of use. 

Criterion 2.3: Sub-scores (claim-dependent) 
Focus: strengths-and-need sub scores at reported strands/objectives (scored only if claimed). 
• Indicator 2.3.a (0/1/2; may be N/C): Test events are designed to support reporting at each stated level of 

granularity and to justify interpreting strengths/needs within the content domain. 

• Indicator 2.3.b (0/1/2; may be N/C): Reported sub scores are reliable/precise, with defensible, documented 
estimation methods and adequacy for intended uses. 

• Indicator 2.3.c (0/1/2; may be N/C): Sub scores support intended interpretations and represent distinct sub-
domains, supported by empirical evidence. 

• Indicator 2.3.d (0/1/2; may be N/C): Sub scores are appropriate for intended uses, with sufficient 
theoretical/empirical support and clear use statements. 

Criterion 2.4: Student Progress (claim-dependent) 

Focus: progress/growth interpretations across administrations (scored only if claimed). 
• Indicator 2.4.a (0/1/2; may be N/C): The assessment is designed to support growth; content and scale 

characteristics (within/across grades) match the vendor’s growth model. 



Note on Interim Assessments in Mathema0cs: Applica0on of easyCBM® Page  
 

187 

• Indicator 2.4.b (0/1/2; may be N/C): Growth scores are reliable, including appropriate standard errors and 
evaluation of precision along the score scale. 

• Indicator 2.4.c (0/1/2; may be N/C): Growth scores support intended interpretations; methods are 
documented, and evidence addresses potential disruptions (e.g., redesign/rescaling) and confirms growth 
inferences. 

• Indicator 2.4.d (0/1/2; may be N/C): Growth scores are appropriate for intended uses, supported by adequate 
evidence and clearly articulated use cases. 

Gateway 3: Score Reports and Interpretive Guides Criteria and Indicators 

Criterion 3.1: Overall Achievement (10 points) 

Focus: reporting and guidance that support correct interpretation and use of overall achievement results. 
• Indicator 3.1.a (0/2/4): Report design and information are consistent with intended interpretations and users 

(educators, parents, students, administrators). Evidence includes user-centered design attention, 
studies/focus groups showing users can interpret and use reports, warnings about common misuses, and flags 
for compromised test integrity with conditions explained. 

• Indicator 3.1.b (0/1/2): Reports communicate score uncertainty (e.g., confidence intervals, error bands, 
probability statements) and provide supports/examples to interpret error and its practical implications. 

• Indicator 3.1.c (0/2/4): Guidance and supports (instructional/curricular or interpretive) are sufficient and 
appropriate, aligned to intended use, grounded in research or educator consultation, and cover the full 
performance range. 

Criterion 3.2: Predicted Student Performance (claim-dependent) 

Focus: reporting and guidance for predicted performance results (scored only if claimed). 
• Indicator 3.2.a (0/2/4; may be N/C): Reports and materials match intended uses for predicted results and 

demonstrate that intended users can interpret them; include misuse warnings and integrity flags when 
relevant. 

• Indicator 3.2.b (0/1/2; may be N/C): Reports include uncertainty around predicted results and supports to 
interpret that uncertainty. 

• Indicator 3.2.c (0/2/4; may be N/C): Guidance is provided to support appropriate use across the performance 
range, aligned to the predictive use claim. 

Criterion 3.3: Sub-scores (claim-dependent) 

Focus: reporting and guidance for sub scores (scored only if claimed). 
• Indicator 3.3.a (0/2/4; may be N/C): Reports and materials are consistent with intended uses for sub scores 

and show users can interpret them; include misuse warnings and integrity flags when relevant. 

• Indicator 3.3.b (0/1/2; may be N/C): Reports include uncertainty around sub scores (error bands or similar) 
with interpretive supports. 

• Indicator 3.3.c (0/2/4; may be N/C): Guidance supports appropriate sub score use for students across 
performance levels and is aligned to the sub score purpose. 
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Criterion 3.4: Student Progress (claim-dependent) 

Focus: reporting and guidance for growth/progress results (scored only if claimed). 
• Indicator 3.4.a (0/2/4; may be N/C): Reports and materials for progress results match intended uses and 

audiences and demonstrate interpretable, usable displays; include misuse warnings and integrity flags when 
relevant. 

• Indicator 3.4.b (0/1/2; may be N/C): Reports communicate uncertainty around progress estimates with 
supports to interpret it. 

• Indicator 3.4.c (0/2/4; may be N/C): Guidance supports appropriate use of progress information, aligned to the 
growth model and covering the full performance range. 
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