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FOREWORD

The Association of Mathematics Teacher Educators (AMTE), uniquely positioned as the lead organization for
mathematics teacher education in the United States, puts forth these standards as a national guide for the
preparation of prekindergarten through Grade 12 (Pre-K-12) teachers of mathematics. The mission of AMTE is
to promote the improvement of mathematics teacher education Pre-K-12 with stated goals focused on
effective mathematics teacher education programs and effective policies and practices related to mathematics
teacher education at all levels. Over the 25-year history of AMTE, the organization has produced three
standards documents: Principles to Guide the Design and Implementation of Doctoral Programs in Mathematics
Education (2002), designed for institutions of higher education to guide review, revision, or creation of doctoral
programs in mathematics education; Standards for Elementary Mathematics Specialists (first published 2009,
updated 2013), designed to define and advocate for effective preparation of mathematics specialists; and, now,
the Standards for the Preparation of Teachers of Mathematics (2017), created to address issues and challenges
facing teacher preparation and articulate a national and comprehensive vision for the initial preparation of
teachers of mathematics in Pre-K-12.

The AMTE Board of Directors’ decision to initiate the development of standards was ignited by Dr. Nadine Bezuk
of San Diego State University during her delivery of the Judith Jacobs Lecture (JJL) at the 2015 AMTE annual
conference. The JJL was established in 2003 to honor Dr. Judith E. Jacobs, one of the founding members of
AMTE. Since that time a renowned mathematics educator has been selected each year to deliver the JJL at the
annual conference. The focus of Dr. Bezuk’s lecture was the need for AMTE to provide leadership to the field by
developing standards for preparing teachers to teach mathematics. She argued, “While there exist a number of
documents that address various aspects of the initial preparation of mathematics teachers, there is no single,
definitive document addressing the initial preparation of mathematics teachers more globally.” Further, she
noted an absence, within the mathematics teacher education community, of a shared vision of what preparing
teachers entails and a limited understanding of the degree to which any such vision may be shared with other
stakeholders involved in the initial preparation of mathematics teachers. Unequivocally, the AMTE Board of
Directors was challenged by the lecture to develop and disseminate national standards, and as a result, the
AMTE Board of Directors made the decision to develop and disseminate Pre-K-12 standards for mathematics
teacher preparation.

In March 2015, the AMTE Board of Directors established a leadership team to develop the standards. The team
includes Douglas H. Clements of the University of Denver as lead developer for the early childhood grades;
Nadine Bezuk as chair and lead developer for upper elementary grades; Jennifer Bay-Williams of the University
of Louisville as lead developer for the middle level; and W. Gary Martin of Auburn University for high school.

The leadership team began by establishing criteria for the expertise required to write the standards. The
leadership team sought, as a collective body of knowledge across the members of the writing team, expertise
that included experiences in the preparation of mathematics teachers at the early childhood, upper
elementary, middle school, or high school level; the teaching of mathematics methods courses; the teaching of
mathematics coursework and development of mathematical knowledge for teaching; the supervision of clinical
placements and field experiences; the responsibility for recruiting and retaining students in mathematics
teacher education programs; pedagogy to support emergent multilingual learners; pedagogy to support special
needs students; advocacy for equity in mathematics teaching and learning; and the administration of
mathematics teacher education policy and change agency. With these criteria in mind, the leadership team
identified and invited mathematics educators and mathematicians to serve as members of the writing team.
The members of the writing team are listed in the document. The AMTE Board of Directors extends sincere
appreciation and gratitude to the members of the writing team. These individuals were dedicated and
committed to the significance of this work and the potential of the influence of these standards for improving
mathematics teaching.
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Another noteworthy aspect of the process was the attention given and time invested in a coherent and
comprehensive review of drafts. In the initial planning phase, the leadership team established and
implemented a review process to ensure that a broad range of stakeholders would have opportunities to
provide critical feedback throughout the development stages. As such, a group of mathematics educators was
identified and invited to serve on a review team to facilitate or assist in development of the document while the
writing group engaged in writing and refining chapters. The AMTE Board of Directors especially thanks the
review team for providing feedback on the drafts of the chapters on an ongoing basis. The following were
members of the review team:

e Robert Q. Berry, Ill, University of Virginia; President-elect, National Council of Teachers of Mathematics

e Francis (Skip) Fennell, McDaniel College; Past President, Association of Mathematics Teacher Educators;
Past President, National Council of Teachers of Mathematics; Vice Chair, Council for the Accreditation
of Educator Preparation Board of Directors

e Matt Larson, Lincoln (Nebraska) Public Schools and President, National Council of Teachers of
Mathematics

e Dale Oliver, Humboldt State University (California)

e Margaret (Peg) Smith, University of Pittsburgh

Additionally, announcements and special requests for review of the draft standards went out to AMTE
members, other key stakeholders, and professional organizations representing mathematics education and the
mathematical sciences. The AMTE Board of Directors sincerely appreciates all individuals who provided
feedback on the draft document and professional organizations for assembling teams to provide feedback on
their behalf. We received feedback from the following organizations:

e American Mathematical Association of Two-Year Colleges (AMATYC)
e American Mathematical Society (AMS)

e American Statistical Association (ASA)

e Association for Middle Level Education (AMLE)

e Association for Women in Mathematics (AWM)

e Association of Mathematics Teacher Educators of Alabama (AMTEA)
e Association of State Supervisors of Mathematics (ASSM)

e Benjamin Banneker Association (BBA)

e  Council of Chief State School Officers (CCSSO)

e Education Development Center (EDC)

e Hoosier Association of Mathematics Teacher Educators (HAMTE)

e Mathematical Association of America (MAA)

e National Association of Mathematicians (NAM)

¢ National Council of Supervisors of Mathematics (NCSM)

e National Council of Teachers of Mathematics (NCTM)

e Society for Industrial and Applied Mathematics (SIAM)

e TODOS: Mathematics for All

The Standards for Preparing Teachers of Mathematics are aspirational, advocating for practices that support
candidates in becoming effective teachers of mathematics who guide student learning. These standards will
guide the improvement of individual teacher preparation programs and promote national dialogue and action
related to the preparation of teachers of mathematics.

Christine D. Thomas
AMTE President (2015-2017)
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PREFACE

The future mathematical success of our nation’s children is largely dependent on the teachers of mathematics
they encounter from prekindergarten to Grade 12 (Pre-K-12). According to Tatto and Senk (2011), “If the quality
of education for every child is to be improved, the education of teachers needs to be taken seriously” (p. 134).
Those involved in preparing teachers of mathematics must ensure that all their candidates have the knowledge,
skills, and dispositions to provide all students access to meaningful experiences with mathematics.

The Association of Mathematics Teacher Educators (AMTE) is the largest U.S. professional organization devoted
to the preparation of teachers of mathematics. AMTE includes more than 1,000 members supporting preservice
teacher education and professional development of teachers of mathematics at all levels from Pre-K-12. AMTE
members include professors, researchers, teacher leaders, school-based and district mathematics supervisors
and coordinators, policymakers, graduate students, and others. The Standards described in this document
reflect AMTE's leadership in shaping the preparation of Pre-K-12 teachers of mathematics, including clearly
articulated expectations for what well-prepared beginning mathematics teachers need to know and be able to do
upon completion of a certification or licensing program and the characteristics such programs must have to
support teachers' development.

Although the field continues to conduct research regarding effective practices for teacher preparation, we have
a growing research base describing what teaching practices affect student learning and student experiences in
mathematics classrooms. As an example, research indicates that focusing only on teachers' behaviors has a
smaller effect on teachers' development and subsequently on their students’ learning than does focusing on
teachers’ knowledge of the subject, on the curriculum, or on how students learn the subject (Carpenter,
Fennema, Peterson, & Carey, 1988; Kennedy, 1998; Kwong et al., 2007; Philipp et al., 2007).

A number of recent documents address various aspects of the initial preparation of mathematics teachers."
Table 0.1 summarizes their focus. Although all these documents inform mathematics teacher preparation, no
single, comprehensive document addresses the initial preparation of mathematics teachers across Pre-K-12.
AMTE's goal is for the standards in this document to provide a clear, comprehensive vision for initial
preparation of teachers of mathematics. Building on the documents in Table 0.1, we, in this document's
standards, elaborate what beginning teachers of mathematics must know and be able to do as well as the
dispositions they must have to increase equity, access, and opportunities for the mathematical success of each
student. Given the challenges that teachers of mathematics face in preparing their students for future success,
mathematics teacher educators must be guided by a well-articulated vision to prepare teachers of mathematics
to meet those challenges. In this document, we take up that charge.

TABLE 0.1. STANDARDS AND REPORTS RELATED TO PREPARING TEACHERS OF MATHEMATICS

Standards and Reports Specific to Mathematics Teachers

The Mathematical Education of Teachers Il (MET II)

The MET Il (Conference Board of Mathematical Sciences [CBMS], 2012) addressed the mathematical content
knowledge well-prepared beginning teachers of mathematics should know at the elementary, middle and
high school levels.

! For the purposes of this document, mathematics teacher preparation includes preparation to teach statistics,
following common practice. However, we recognize that statistics and statistics education, although related to
mathematics and mathematics education, are distinct. This document will use the term mathematics to
encompass mathematics and statistics; when the distinction between mathematics and statistics is important
to emphasize, statistics will be identified separately.
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National Council of Teachers of Mathematics’ Council for the Association of Educator Preparation (CAEP) Standards

The National Council of Teachers of Mathematics (NCTM) CAEP Standards (NCTM & CAEP, 20123, 2012b)
described what effective preservice teachers of secondary mathematics should know and be able to do,
informing program reviews for middle and high school mathematics programs.

Statistical Education of Teachers (SET)

SET (Franklin et al., 2015) describes the statistical content knowledge well-prepared beginning teachers of
mathematics should know at the elementary, middle and high school levels.

Teacher Education and Development Study in Mathematics (TEDS-M)

In the TEDS-M, researchers examined and discussed findings and challenges related to the mathematics
education of future primary, middle, and high school teachers (Tatto & Senk, 2011).

Standards Not Specific to Mathematics That Also Apply to Teachers of Mathematics

Association for Middle Level Education (AMLE) Middle Level Teacher Preparation Standards with Rubrics and
Supporting Explanations

AMLE (2012) describes five standards, including one on content, which addresses content, standards for
students, and the interdisciplinary nature of knowledge.

Council for Exceptional Children (CEC) Initial Preparation Standards

The CEC (2012) standards require that beginning professionals understand and use mathematics concepts
to individualize learning for students.

Council for the Accreditation of Educator Preparation (CAEP) Accreditation Standards

The CAEP (2013) describes candidate and program expectations that define quality programs. Among these
is the expectation that candidates demonstrate content and pedagogical knowledge in their content
domains.

National Association for the Education of Young Children (NAEYC) Standards for Initial and Advanced Early
Childhood professional Preparation Programs

The NAEYC (2010) professional standards describe the importance of knowing mathematics and teaching it
in ways that promote sense making and nurture positive development.

Standards for Experienced Teachers of Mathematics

Mathematics Specialists
In the Standards for Elementary Mathematics Specialists (2013), AMTE outlined “particular knowledge, skills,
and dispositions” needed by elementary mathematics specialists who “teach and support others who teach
mathematics at the elementary level.” (p. iv)
Interstate Teacher Assessment and Support Consortium (InTASC) Model Core Teaching Standards
The InTASC Model Core Teaching Standards (Council of Chief State School Officers [CCSSQ], 2013) are used in
states, school districts, professional organizations, and teacher education programs to support teachers.
National Board for Professional Teaching Standards (NBPTS) Standards
The NBPTS standards recognize accomplished teachers and included certifications for early childhood and

elementary school generalists (2012a, 2012b), and middle school and high school mathematics teachers
(2010).
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PURPOSE

This document includes a set of comprehensive standards describing a national vision for the initial preparation
of all teachers Pre-K-12 who teach mathematics. That is, in addition to early childhood and elementary school
teachers who teach all disciplines, middle grade teachers, and high school mathematics teachers, these
standards are also directed toward special education teachers, teachers of emergent multilingual students, and
all others who have responsibility for aspects of student learning in mathematics.

These standards are intended to

¢ guide the improvement of individual teacher preparation programs,
e inform the accreditation process of such programs,
e influence policies related to preparation of teachers of mathematics, and

e promote national dialogue and action related to preparation of teachers of mathematics.

These standards are aspirational, advocating for mathematics teacher preparation practices that support
candidates in becoming high-quality teachers who are ethical advocates for children and effectively guide
student learning aligned with research and best practices, rather than describing minimum levels of
competency needed by beginning teachers. The standards are intended both to build on existing research
about mathematics teacher preparation and existing standards and to motivate researchers to investigate
areas that are less well understood.

AUDIENCE

The audience for these standards includes all those involved in mathematics teacher preparation, including
faculty and others involved in the initial preparation of mathematics teachers; classroom teachers and other
Pre-K-12 school personnel who support student teachers and field placements; coordinators of mathematics
teacher preparation programs; deans, provosts, and other program administrators who make decisions
regarding content and funding of mathematics teacher preparation programs; CAEP, the largest accreditor of
teacher education programs in the United States as well as state licensure or credentialing
agencies/organizations; NCTM, the professional association responsible for setting standards for educator-
preparation programs for preservice, middle, and high school mathematics; and other organizations, including
specialized professional associations (e.g., NAEYC, CEC) and agencies focused on and involved in the
preparation of mathematics teachers.
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ORGANIZATION OF THE DOCUMENT

The AMTE Standards for Preparing Teachers of Mathematics are organized in the following way:

e Chapter 1 describes the overall framework, including a set of assumptions that underlie the
recommendations made throughout the document.

e Chapter 2 provides standards for the professional knowledge, skills, and dispositions that well-
prepared beginning teachers of mathematics need to possess related to content, teaching, learners
and learning, and the social context of mathematics education. Each standard includes indicators
describing what attainment of that standard by candidates entails.

e Chapter 3 describes standards for mathematics teacher preparation programs designed to develop the
knowledge, skills, and dispositions of their teacher candidates described in Chapter 2. Again, each
standard includes indicators of what attainment of that standard by a program entails.

e Chapters 4 through 7 provide specific elaborations of the standards in Chapters 2 and 3 to relate them
to the specific needs for preparation of teachers of mathematics at different levels of instruction and
discuss their alignment with other standards. These grade-bands include Prekindergarten to Grade 2
(early childhood), Grades 3 through 5 (upper elementary), Grades 6 through 8 (middle level), and
Grades 9 through 12 (high school).

e Chapter 8 provides recommendations for effectively assessing candidates and programs in meeting the
standards and elaborations.

e Chapter 9 provides advice on how the vision of this document can be attained, including action steps
that those involved in mathematics teacher preparation.
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CHAPTER 1. INTRODUCTION

As a professional community, mathematics teacher educators have begun to define, research, and refine the
characteristics of effective teachers of mathematics and, in particular, the professional proficiencies of a well-
prepared beginning teacher of mathematics. This document describes a set of proficiencies for well-prepared
beginners and for programs preparing mathematics teachers. Although these proficiencies are grounded in
available research, in many areas that research is not yet sufficient to determine the specific knowledge, skills,
and dispositions that will enable beginning teachers to be highly effective in their first years of teaching. Hence,
the standards presented in this document are intended to engage the mathematics teacher education
community in continued research and discussion about what candidates must learn during their initial
preparation as teachers of mathematics.

ASSUMPTIONS ABOUT MATHEMATICS TEACHER
PREPARATION

The Standards for Preparing Teachers of Mathematics are centered on five foundational assumptions about
mathematics teacher preparation. These assumptions reflect the emerging consensus of those involved in
mathematics teacher preparation in response to the needs of both their teacher candidates and the students
those candidates will teach. These assumptions underlie the standards presented in Chapters 2 and 3 as well as
the grade-band elaborations in Chapters 4 through 7.

Assumption #1. Ensuring the success of each and every learner requires a deep,
integrated focus on equity in every program that prepares teachers of mathematics.

Over the past decades, the need for a central focus on issues related to equity in mathematics
education has become clear in reflecting on the uneven performance of students by various
demographic factors (AMTE, 2015; NCTM, 2000, 2014a, 2014b). Although equity, diversity, and social-
justice issues need to be specifically addressed as standards, they must also be embedded within all
the standards. Addressing these issues solely within the context of “equity standards” might be
misinterpreted to imply that these issues are not important within the other standards; conversely, if
they are not directly addressed in standards addressing equity, their centrality to the mission of
mathematics teacher preparation can be overlooked. Thus, we believe that equity must be both
addressed in its own right and embedded within every standard. Every standard must be built on the
premise that it applies to each and every student, recognizing that equity requires acknowledging the
particular context, needs, and capabilities of each and every learner rather than providing identical
opportunities to students.

Assumption #2. Teaching mathematics effectively requires career-long learning.

Experienced teachers reflecting on their first year of teaching mathematics have frequently described
how much more they can now accomplish, given their current level of teaching competence and
understanding of the mathematics and students they are teaching. Teachers improve through
reflective experience and through intentional efforts to seek additional knowledge. They use that
knowledge to build their understanding of the mathematics they teach and to support their
improvement in supporting students’ learning of mathematics. This process must begin during their
initial preparation and continue throughout their careers. Knowing that candidates will complete
teacher preparation programs without the expertise they will later develop focuses attention on
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priorities for beginning teachers. Those priorities become the knowledge, skills, and dispositions of a
well-prepared beginner.
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Assumption #3. Learning to teach mathematics requires a central focus on
mathematics.

Teaching is often approached as a general craft that is independent of the content being taught.
Effective mathematics teaching, however, requires not just general pedagogical skills but also content-
specific knowledge, skills, and dispositions. To support student learning and develop positive
dispositions toward mathematics, mathematics teachers at every level of instruction need deep and
flexible knowledge of the mathematics they teach, of how students think about and learn
mathematics, of instructional approaches that support mathematical learning, and of the societal
context in which mathematics is taught and used in everyday life to effectively support student
learning of, and positive dispositions toward, mathematics.

Assumption #4. Multiple stakeholders must be responsible for and invested in
preparing teachers of mathematics.

Preparing teachers to teach in ways that ensure that each and every student learns important
mathematics requires the concerted effort of everyone who holds a stake in students’ future
successes. Mathematics teacher educators and mathematicians; other teacher educators; program
and school administrators; classroom teachers, including special education teachers; families and
communities; policymakers and others in the educational system all play critical roles. When these
groups send mixed messages about how mathematics is best taught and learned, beginning teachers
receive incomplete and fragmented visions of how to enact effective mathematics learning
environments for their students. Successful mathematics teacher preparation requires a shared vision
of mathematics learning outcomes for students, of effective mathematics learning environments, and
of the kinds of experiences that best support a mathematics teacher’s continuing growth and
development. Moreover, stakeholders must feel both included in the development of that vision and
accountable for enacting that vision.

Assumption #5. Those involved in mathematics teacher preparation must be
committed to improving their effectiveness in preparing future teachers of
mathematics.

Mathematics teacher preparation program structures differ widely, as do the needs and backgrounds
of teacher candidates. Additionally, mathematics teacher preparation occurs within a range of
contexts; in the United States, hundreds of institutions as well as online and school district programs
prepare teachers of mathematics, and each one is unique. Thus, program personnel need to discern
how existing research might apply to their context and how they can respond to issues not yet
addressed by research. Further, they must assess the relationship between their unique program and
its effectiveness, sharing relevant findings with the broader mathematics teacher preparation
community (e.g., through publications and presentations at conferences).
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A WELL-PREPARED BEGINNING TEACHER OF
MATHEMATICS

As stated in Assumption 2, the development of teachers’ content and teaching knowledge, skills, and
dispositions occurs over a career-long trajectory. For example, INTASC developed learning progressions to
describe “a coherent continuum of expectations for teachers from beginning through accomplished practice”
(Council of Chief State School Officers, 2013, p. 6). Figure 1.1 depicts the career-long continuum of teacher
development.

PRE-PRESERVICE PRESERVICE
Recruitment Initial Preparation Mentoring and Continuing Development
to become a teacher to become a teacher Induction of skills & knowledge
of mathematics of mathematics as a beginning teacher needed for success as a

of mathematics teacher of mathematics

} !

Entry to Teacher Initial Certification or

Preparation: Licensure:

"A teacher of "A well-prepared
mathematics in beginning teacher of

preparation" mathematics"

Figure 1.1. The teacher development continuum.

Note. Adapted from Developing the Analytic Framework: A Tool for Supporting Innovation and Quality Design in the
Preparation and Development of Science and Mathematics Teachers (p. 9) by C. R. Coble, 2012. Washington, DC:
Association of Public and Land-grant Universities. Copyright 2012 by APLU.

The standards in this document address primarily the initial preparation phase of the trajectory depicted in
Figure 1.1, with some attention to the recruitment of teacher candidates. Chapter 2 provides clear expectations,
based on the current knowledge base and national recommendations, for what a well-prepared beginning
teacher of mathematics needs to know and be able to do as well as productive dispositions they need to
develop, while Chapter 3 describes what programs need to provide to enable candidates to meet these
expectations. Well-prepared beginning teachers of mathematics must be committed to supporting the
mathematical success of each and every student, and with proper support from the mathematics teacher
education community, they will continue to become more effective throughout their careers.
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