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The Association of Mathematics Teacher Educators (AMTE) urges states to adopt a certification process for elementary mathematics specialists (EMS). It is critical that the field acknowledge and support the development of evidence-based professional preparation programs that prepare teaching professionals with specialized knowledge and skills in mathematics teaching and learning at the elementary (K-5 or K-6) level. These EMS professionals can assume classroom, school or district-based responsibilities that lead to improved teaching and, most importantly, to increased student learning in mathematics. In support of this goal, AMTE provides the standards outlined in this document to help guide state agencies in establishing the criteria for developing and evaluating preparation programs for EMS professionals. 

Who are Elementary Mathematics Specialists and what roles do they perform?  

An elementary mathematics specialist (EMS) is a teacher, teacher leader, and/or coach who is responsible for supporting effective mathematics instruction and student learning in his/her classroom, school or district. The specific roles and responsibilities of EMS professionals vary. For example, an EMS may teach mathematics to all the elementary students in one or more grade levels or work with a particular group of students to provide remedial or enrichment support services.  In other contexts, an EMS may work primarily with teachers in a professional development capacity or target whole-school organizational improvement in mathematics. An EMS professional is often responsible for strengthening classroom teachers’ understanding of mathematics content and helping teachers develop more effective mathematics teaching practices that allow all students to learn important mathematics.

EMS professionals work at the classroom, school, district or state level. Their particular assignment varies according to the needs of the local education agency. In general, EMS professionals:

· Provide primary or supplemental mathematics instruction to one or more groups of students;

· Provide on-site professional development in mathematics, helping teachers and/or administrators identify professional goals to improve the teaching and learning of mathematics and strategies for achieving those goals;

· Help teachers design effective mathematics lessons;

· Facilitate review and/or adaptation of curriculum materials to support high-quality instruction and align with national, state, and district standards;

· Analyze and interpret data from student assessments for teachers, parents, and the community and facilitate dialogue about the data with a focus on improving student learning opportunities;

· Develop and facilitate mentoring programs for novice and experienced teachers; 

· Design intervention programs in mathematics for low performing and/or accelerated students; 

· Advocate for quality mathematics teaching and learning as well as high expectations and opportunities for all students to learn mathematics;

· Work with teachers to identify and address the needs of individual students including, but not limited to, special education, gifted, and students whose first language is not English;

· Assist teachers to design school improvement efforts such as math clubs, tutoring, intervention initiatives, etc.;

· Facilitate communication among teachers, parents, and administrators.

Why establish state-level certification for Elementary Mathematics Specialists?

Only 8 states (AZ, CA, GA, OH, SD, TX, UT, VA) currently offer certification for elementary mathematics specialists and these programs differ in substantive ways. On the other hand, experienced teachers are called upon in many school districts across the country for the specialized roles noted above, often without special training.

State-level EMS certification is needed to spur discussion, collaboration and action among school districts, educational agencies and accrediting institutions to develop specialized training programs. EMS certification provides formal recognition, opportunities and incentives for teachers to pursue specialized mathematics learning experiences and training. In addition, school and district administrators will be better positioned to create EMS positions, identify qualified personnel and support their teachers and students. 

Articulating the knowledge and skills needed to take on the tasks generally associated with an EMS professional is a necessary step in initiating state-level certification. The “standards” outlined in this document provide a starting point for state agencies to establish certification guidelines. These standards can also provide a guide for creating and implementing program elements (e.g., courses and experiences) that result in candidates’ development and acquisition of specified knowledge and skills.  Universities and other educational organizations that prepare teachers can use these standards to develop and implement programs for EMS while credential-granting agencies can use the standards to evaluate and/or accredit these programs. 
The following Standards for Elementary Mathematics Specialists describe the foundational knowledge, skills and leadership qualities necessary for the roles and responsibilities an EMS professional will assume. They are informed by prior articulations of Mathematical Knowledge for Teaching (MKT) summarized in: Conference Board of the Mathematical Sciences (CBMS, 2001); MKT-theory (Ball, Thames, & Phelps, 2008; and Shulman, 1986); as well as various state standards for EMS certification. 

 Standards for Elementary Mathematics Specialist (EMS) 

Teacher Preparation/Certification

Prerequisites:

Teaching license and at least three years of successful mathematics teaching experience.

General Guidelines:

· The certification program consists of at least 24 semester hours spanning all of the program components outlined below.

· The program includes a supervised mathematics practicum in which candidates acquire experience working with a range of students (e.g., primary, intermediate, struggling, gifted, English language learners), teachers (novice and mid-career) and professional development settings. 

Components:


I. Mathematical content knowledge (6-12 credit hours)

a. Common mathematics knowledge for teaching

b. Specialized mathematics knowledge for teaching

II. Pedagogical mathematics specialist knowledge (9-12 credit hours)

a. Learners of mathematics (students and teachers)

b. Effective mathematics teaching practices (student and teacher learning) 

c. Mathematics curriculum and assessment

III. Leadership (3-6 credit hours)

An elaboration of competencies related to each component follows.

I. Mathematical Content Knowledge (6-12 credit hours)

EMS professionals must know and understand deeply the mathematics of elementary school as well as how this mathematics and other important concepts develop through the middle school. They must also understand and be able to help students and fellow teachers focus on mathematical proficiency as the goal for student learning.
a.  Common mathematics knowledge for teaching

· Know and be able to use the concepts, structures, skills and processes of school mathematics as specified for elementary teachers in the Mathematical Education of Teachers (CBMS, 2001). 

· Know and be able to use the concepts, structures, skills and process of school mathematics, including number and operations; algebra and functions; geometry and measurement; probability and statistics as specified for middle grades teachers in the Mathematical Education of Teachers (CBMS, 2001). 

· Know and be committed to the development of mathematical proficiency as characterized by conceptual understanding, procedural fluency, strategic competence, adaptive reasoning, and productive disposition (see NRC, 2001). 
b.  Specialized mathematics knowledge for teaching

· Know and be able to use fundamental mathematical practices such as precise use of language, construction and comparison of mathematical representations, conjecturing, problem solving, reasoning and proving. Be able to create opportunities for students to learn such practices, and to critically evaluate them.

· Know and be able to diagnose mathematical errors and design a response.

· Know and be able to recognize, evaluate, and respond to multiple, often non-standard solutions to problems.

· Be able to choose and/or design tasks to support the learning of new mathematical ideas or methods, or to test student understanding of them.

· Be able to use mathematical knowledge as a basis for deciding whether, how and how far, to take up student productions with instructional attention.

II. Pedagogical Mathematics Specialist Knowledge (9-12 credit hours)

EMS professionals are expected to have foundational knowledge and proficiency in what has been called pedagogical content knowledge (PCK) (Ball, Thames, & Phelps, 2008). In addition, since EMS professionals commonly work with adult learners (teachers) they must be proficient in applying aspects of PCK to teachers-as-learners as well. Therefore, in this section “learners” applies to students and teachers.

a. Knowledge of mathematical learners (students and teachers).  EMS professional must know and be able to use:

· prior knowledge, skills, dispositions, beliefs, conceptions, misconceptions and confusions around particular topics;

· cognition, development, and learning; 

· knowledge of the learner culturally and socially to know what motivates and inspires them.

b. Knowledge of effective mathematics teaching practices for student and teacher learning.  EMS professionals must know and be able to: 

· Design, select and/or adapt tasks and sequences of examples that support a particular learning goal, including tasks to be solved by teachers themselves, and others for which they try to anticipate children's solutions, and design responses.

· Develop sensitivity with the careful use of technical language, attending to both mathematical integrity, and usability by learners.  

· Construct and evaluate multiple representations of a mathematical idea or process, and establish correspondences between representations.  

· Use questions to effectively probe mathematical understanding and make productive use of responses. 

· Develop learners' skills at clear and coherent public mathematical communication in a classroom setting, using a variety of resources and media.

· Model mathematical practices – questioning, representing, communicating, problem solving, inquiring and conjecturing, making connections, reasoning and proving, self- assessing – and cultivate the learning of such practices.  

· Use various instructional applications of technology and be able to make judicious, mathematically and pedagogically grounded use of them.

· Construct and mathematically evaluate contexts or story problems for various mathematical situations and processes.

· Analyze and evaluate student work, and design appropriate responses.

· Develop skillful and flexible use of different instructional formats – whole group, small group, pairs, individuals – in support of learning goals.

· Know the resources for managing the diversities – cultural, linguistic, gender, socio-economic, developmental – of the classroom, and ways to skillfully deploy them in support of the learning of all students.

· Develop skillful practice addressing issues of diversity crucial to addressing equity, including: making the details of basic mathematical practices explicit; and making more generous the conception of what it means to do valuable mathematical work, including disciplined confrontation with perceived error, while still honoring the integrity of the mathematics. [NOTE: THERE IS A LOT HERE – PLEASE SUGGEST EDITS]

· Develop and utilize various cultures' approaches to mathematics.

c.  Knowledge of mathematics curriculum and assessment. EMS professions are expected to:

· Know common developmental paths (learning trajectories) related to foundational mathematical topics (e.g., place value, rational numbers and equivalence); understand these developmental paths, and use them to sequence activities to build learning environments that are developmentally appropriate and effective.

· Select, use, adapt and determine the suitability of mathematics curricula and teaching materials (e.g., textbooks, technology, manipulatives) for particular learning goals.
· Evaluate the alignment of local and state curriculum standards, district textbooks and district and state assessments and recommend appropriate adjustments to address gaps.

· Know the different formats, purposes, uses, and limitations of various forms of assessment of student learning, and how to choose, design, or adapt to these and align them with the learning goals of instruction.

· Be cognizant of a formative assessment cycle (administering a formative assessment task, analyzing student work from the task, using that analysis to enhance teacher knowledge, and designing and teaching reengagement lessons) and resources.

· Provide appropriate interpretations of assessment results, and communicate results (in context) to specific individuals and groups (e.g., students, parents, caregivers, colleagues, administrators, policymakers, community members).
III. Leadership (3-6 credit hours).  

EMS professionals are likely to be asked to take on leadership roles within their school or district. Therefore, they must have a broad view of many aspects and resources needed to facilitate instruction and professional growth. They must:

· Know about and use professional resources (professional organizations, journals, conferences, discussion groups, etc.) to be informed about important policy issues related to teaching and learning mathematics. 

· Know how to communicate professionally, in writing and face-to-face, to other interested adults – parents/caregivers, school administrators, school boards – about students, curriculum, and classroom practices. 
· Know how to plan, develop, implement, and evaluate professional development programs at the school and district level. 
· Know how to evaluate whether educational structures and policies either promote or impede students' equitable access to high quality mathematics instruction, and act responsibly to assure that all students have opportunities to learn. 
· Be able to use leadership skills to improve mathematics programs at the school and district levels (e.g., developing appropriate classroom- and/or school-level learning environments, building relationships with teachers, administrators and the community, developing evidence-based interventions for high and low-achieving students, collaborating to create a shared vision and develop an action plan for school improvement, mentoring new and experienced teachers to better serve students).
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