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Publication Note

The 2022 and 2024 NAEP Mathematics Assessment Framework is the same framework developed for
the 1992 NAEP Mathematics Assessment for 4th and 8th grades, with minor modifications to clarify
assessment objectives. For 12th grade, the 2022 and 2024 framework is the same framework developed
for the 2005 assessment and includes 2009 modifications to support NAEP reporting on academic
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dates and references to legislation, National Assessment Governing Board actions, and NAEP activities,
including reporting achievement level descriptions.
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CHAPTER ONE

OVERVIEW

Since 1973, the National Assessment of Educational Progress (NAEP) has gathered information
about student achievement in mathematics. Results of these periodic assessments, produced in print
and web-based formats, provide valuable information to a wide variety of audiences. They inform
citizens about the nature of students’ comprehension of the subject, curriculum specialists about the
level and nature of student achievement, and policymakers about factors related to schooling and its

relationship to student proficiency in mathematics.

The NAEP assessment in mathematics has two components that differ in purpose. One assess-
ment measures long-term trends in achievement among 9-, 13-, and 17-year-old students by using
the same basic design each time. This unique measure allows for comparisons of students’ knowledge
of mathematics since it was first administered in 1973. The main NAEP assessment is administered
at the national, state, and selected urban district levels. Results are reported on student achievement
in grades 4, 8, and 12 at the national level, and for grades 4 and 8 at the state level and for large
urban districts that volunteered to participate. The main NAEP assessment is based on a framework
(such as this one) that can be updated periodically. The 2022 and 2024 Mathematics Framework
reflects changes from 2005 in grade 12 only; mathematics content objectives for grades 4 and 8 have
not changed. Therefore, main NAEP trend lines from the early 1990s can continue at fourth and
eighth grades for the 2022 and 2024 assessments. Special analyses have also determined that main
NAEDP trend lines from 2005 can continue at 12th grade for the 2022 and 2024 assessments.

Taken together, the NAEP assessments provide a rich, broad, and deep picture of student math-
ematics achievement in the US. Results are reported in terms of scale scores and percentiles. These
reports provide comprehensive information about what students in the U.S. know and can do in the
area of mathematics. These reports present information on strengths and weaknesses in students’
knowledge of mathematics and their ability to apply that knowledge in problem-solving situations.
In addition, these reports provide comparative student data according to gender, race/ethnicity,
socio-economic status, and geographic region; describe trends in student performance over time;

and report on relationships between student proficiency and certain background variables.
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Student results on the main NAEP assessment are reported for three achievement levels (NAEP
Basic, NAEP Proficient, and NAEP Advanced) as described below:

o NAEP Basic denotes partial mastery of prerequisite knowledge and skills that are funda-
mental for performance at the NAEP Proficient level.

o NAEP Proficient represents solid academic performance for each NAEP assessment. Stu-
dents reaching this level have demonstrated competency over challenging subject matter,
including subject-matter knowledge, application of such knowledge to real-world situa-
tions, and analytical skills appropriate to the subject matter.

o NAEP Advanced signifies superior performance beyond NAEP Proficient.

These levels are intended to provide descriptions of what students should know and be able to do
in mathematics. Established for the 1992 mathematics scale at grades 4 and 8 and for the 2005 and
2009 mathematics scale at grade 12 through a broadly inclusive process and adopted by the National
Assessment Governing Board, the three levels per grade are the primary means of reporting NAEP
data. Compared with 2005, the 2009 achievement level descriptions for grade 12 reflect updated con-
tent. See appendix A and appendix B for the NAEP Mathematics Achievement-Level Descriptions.

What Is an Assessment Framework?

An assessment framework is like a blueprint. It lays out the basic design of the assessment by
describing the mathematics content that should be tested and the types of assessment questions that
should be included. It also describes how the various design factors should be balanced across the
assessment. A companion document to this framework, Assessment and Item Specifications for the

NAEP Mathematics Assessment, gives more detail about development of the items and conditions
for the 2022 and 2024 NAEP Mathematics Assessments.

This is an assessment framework, not a curriculum framework. In broad terms, this framework
attempts to answer the question: What mathematics skills should be assessed on NAEP at grades 4,
8, and 122 The answer to this question must necessarily take into account the constraints of a large-
scale assessment such as NAEP with its limitations on time and resources. Of critical importance is
the fact that this document does not attempt to answer the question: What (or how) mathematics
should be taught? The framework was developed with the understanding that some concepts, skills,
and activities in school mathematics are not suitable to be assessed on NAEP, although they may
well be important components of a school curriculum. Examples include an extended project that

involves gathering data, or a group project.

This framework describes a design for the main NAEP assessments at the national, state, and dis-

trict levels, but it is not the framework for the long-term trend NAEP Assessment described earlier.
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Need for a New Framework at Grade 12

For several years, the Governing Board has focused special attention on ways to improve the
assessment of 12th graders by NAEP. The goal for this 12th-grade initiative is to enable NAEP to
report on how well prepared 12th-grade students are for postsecondary education and training. To
accomplish this goal, the content of the assessments as described in the 2005 Mathematics Frame-
work was analyzed and revisions considered. The challenge was to find the essential mathematics
that can form the foundation for these postsecondary paths. These should include use of quantita-
tive tools, broad competence in mathematical reasoning, mathematics required for postsecondary
courses, and the ability to integrate and apply mathematics in diverse problem-solving contexts.
Analysis of the 2005 Mathematics Framework revealed that some revisions would be necessary to

meet this challenge.

Framework Development Process

To implement this change at the 12th grade, the Governing Board contracted with Achieve,
Inc., to examine NAEP’s Mathematics Framework in relation to benchmarks set by the American
Diploma Project. An Achieve panel of mathematicians, mathematics educators, and policymakers
proposed increasing the scope and rigor of the 12th grade NAEP assessment. Achieve developed
new assessment objectives, and a panel of mathematicians and mathematics educators (including
classroom teachers) reviewed and revised the objectives and matched them against the current set of
objectives for grades 4 and 8. The panel conducted focus groups with the Association of State Super-
visors of Mathematics and survey reviews with various NAEP constituents, using repeated rounds of

reviews. The Governing Board approved the final set of grade 12 objectives in August 2006.

Changes From 2005 Framework

The exhibit below compares the 2009-2024 and 2005 mathematics frameworks.

Exhibit 1. Comparison of 2005 and 2009-2024 mathematics frameworks

Mathematics content e Objectives for grades 4 and 8 remain the same

e New subtopic of “mathematical reasoning” at grades 4, 8, and 12

¢ Distribution of items for each content area at all grades remains the same
e New objectives for grade 12

Mathematical New clarifications and new examples to describe levels of mathematical
complexity complexity

Calculator policy Remains the same

Item formats Remains the same

Tools and manipulatives | Remains the same
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Conclusion and Preview of Framework

The bullets below summarize each chapter in the NAEP Mathematics Framework:

e Mathematics content. Chapter two contains descriptions of the five major content areas

of mathematics (Number Properties and Operations; Measurement; Geometry; Data
Analysis, Statistics, and Probability; and Algebra) and specific objectives for grades 4, 8,
and 12.

Mathematical complexity. Each NAEP mathematics test item is designed to measure a
specific level of thinking (called the mathematical complexity of the item). Chapter three
describes the three levels and offers examples of each.

Item formats. NAEP mathematics test items are written in one of three formats: multiple
choice, short constructed response, or extended constructed response, with the 2022 and
2024 assessments including these item types in a digital platform. Chapter four describes

cach of these formats and gives examples.

o Assessment design. Each form of the NAEP Mathematics Assessment must be balanced

according to a number of different factors, including content, level of complexity, and
format. Chapter five describes the guidelines for balancing each factor. This chapter also
addresses other issues of design such as sampling, use of calculators, tools and manipula-

tives, and accessibility for all students.

A valuable resource for learning more about NAEP can be found on the Internet at nces.ed.gov/

nationsreportcard/. This site contains reports describing results of recent assessments and a search-

able tool for viewing released items. Items can be searched by many different features, such as grade

level and content area. Information about the items includes student performance and any applicable

scoring rubrics. NAEP-released items used as examples in this document are marked with a designa-

tion that matches the item name in the NAEP Questions Tool, which can be found on the website.



CHAPTERTWO

FRAMEWORK FOR THE ASSESSMENT

This chapter presents content areas, distribution of items by content, a description of the matrix
format, and a detailed description of each content area followed by the specific objectives of the

mathematics framework for that area.

Content Areas

Since its first mathematics assessments in the early 1970s and early 1980s, NAEP has regularly
gathered data on students’ understanding of mathematical content. Although the names of the con-
tent areas in the frameworks and some of the topics in those areas may change somewhat from one
assessment to the next, a consistent focus toward collecting information on student performance in
five key areas remains. The framework for the NAEP Mathematics Assessment is anchored in these

same five broad areas of mathematical content:

o Number Properties and Operations (including computation and understanding of num-
ber concepts)

e Measurement (including use of instruments, application of processes, and concepts of area
and volume)

o Geometry (including spatial reasoning and applying geometric properties)

o Data Analysis, Statistics, and Probability (including graphical displays and statistics)

o Algebra (including representations and relationships)

These divisions are not intended to separate mathematics into discrete elements. Rather, they are
intended to provide a helpful classification scheme that describes the full spectrum of mathematical
content assessed by NAEP. Classification of items into one primary content area is not always clear-cut,

but it helps