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All Hello and welcome to the webinar introduction to the new Middle Grades 
and High School Teacher Preparation Standards for Mathematics in Michigan. 
I am Darcy McMahon, Higher Education Consultant with MDE. Today I’m 
joined by an excellent team of mathematics teacher educators who were all 
part of the stakeholder committee who revised these standards. 
Gail: Hi, I’m Gail Burrill, a former high school mathematics teacher, now at 
Michigan State University in the Program for Mathematics Education, 
longtime involved in teaching and learning statistics and mathematics  
Stephanie: Hi! I’m Stephanie Casey, a former high school mathematics 
teacher and current mathematics teacher educator at Eastern Michigan 
University. 
Vicki-Lynn: Hi, my name is Dr. Vicki-Lynn Holmes, a former Middle and HIgh 
school teacher, principal, and current math education professor at Hope 
College 
Angie: Hello, I am Angie Krebs. I previously taught high school and I am 
currently a mathematics educator at the University of Michigan - Dearborn. 
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Darcy The purpose of today’s webinar is to ensure educator preparation providers 
have access to critical information regarding Teacher Preparation Standards 
for Mathematics for middle grades (5-9) and high school (7-12) and the 
implications for those programs. 
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Darcy This work supports the MDE Plan and Vision set forth in the MDE Top 10 
plan. This plan lays out a vision for every child in Michigan public schools 
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Darcy And it does so in alignment with 5 guiding principles: high-quality instruction 
for all students, innovation, giving students a voice in their own learning, and 
every opportunity to achieve.  It also stresses the importance of family and 
community as essential partners.  
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Darcy And along with the MDE Whole Child initiative, Stakeholders have developed 
a students-first certification system intended to meet the needs of the whole 
child.  

6 Darcy The revision of the certification structure, including the shift in grade bands 



 

for mathematics, prompted the revision of the mathematics standards. The 
revision was intended to bring more focus to the essential learnings required 
of prospective teachers. The standards we are introducing today focus on the 
middle grades (5-9) and high school grades (7-12) on the diagram and zoom 
in on mathematics. This is represented by the blue squares in those grade 
bands of the diagram. 
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Darcy Our vision in the Office of Educator Excellence is to pave the way for 
programs to provide cohesive and connected preparation for their 
candidates across the entire arc of their program - from beginning to end. 
This includes these mathematics standards across content, pedagogy, and 
professional along with clinical experiences and understanding core teaching 
practices - ideally not in separate learning chunks but braided and woven 
throughout programs. 
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Darcy As programs embark upon revising to meet these standards, it is important to 
note that neither these standards nor Administrative Rule carry explicit credit 
requirements. However, the rule does state a minimum of 20 credit hours of 
theoretical and practical knowledge. Three credits of literacy are required by 
law, and 300 student contact hours within student teaching or internship are 
required.  
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Darcy These mathematics standards were developed in a similar time frame to 
Professional Standards and English Language Arts standards for the same 
grade bands. 
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Darcy Today’s webinar will focus solely on the Mathematics standards. Other 
webinars will soon be available to introduce Michigan’s professional and 
English Language Arts teacher preparation standards. 
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Darcy This shows the prospective timeline implementing these standards. Some key 
highlights to note are that the first window for programs to submit an 
application is November 2021, and the first programs could open in Fall 2022 
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Angie Now, we will discuss the rationale, process, and resources that supported the 
development of these new standards 
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Angie We knew that we were not meeting the needs of all students. In the 2019 
NEAP proficiency data, the percentage of students below proficiency 
increased as the grade level increased. But, as the average scores were 
increasing, the standard deviation was also increasing. This means the gaps 



among students are also widening. 
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Angie We looked at current research, the 2000 standards, and current practice  to 
inform the writing of the new standards. The (2000) standards were based on 
what the teacher preparation programs will do. The new standards are 
written as teacher-based performance objectives, what the beginning 
teachers will be able to do. This is supported by emphasizing teaching for 
understanding and integration between content and pedagogical courses. 
Noting previously, there was often a disconnect between preparing excellent 
mathematics teachers and mathematicians led us to ensure equity among 
students as learners. 

15 

 

Angie As you will see in later slides, the AMTE Standards for Preparing Teachers of 
Mathematics was the primary resource used in the writing. NCTM’s 
Catalyzing Change and CAEP/NCTM Standards for Mathematics Teacher 
Preparation were used to clarify and expand some ideas.  Principles to Action 
and Social Justice Standards were also important documents in the writing. 
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Angie The team wanted to maintain continuity with the revised Upper Elementary 
(Grades 3-6) Mathematics Standards. We did this by focusing on key content 
needed for teaching, integrating core teaching practices and whole child 
approaches, and ensuring teachers are prepared to teach the relevant 
Michigan mathematics standards.  
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Angie To ensure broad representation, a range of stakeholders was convened. 
Initially, 28 individuals from a range of backgrounds contributed to the 
preparation of these standards. The team included teacher preparation 
researchers and faculty, general and special education teachers, intermediate 
service districts (ISD) consultants, professional association leaders, parents 
and child advocates, and Michigan Department of Education (MDE) 
cross-office consultants. Finally, over 200 individuals across the state 
provided feedback during the public comment. 
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Stephanie In this part of the presentation, we will describe the theoretical foundation 
that undergirds the new Michigan secondary mathematics teacher 
preparation standards. As we do this, we will also talk about some 
cross-cutting themes in the standards. 
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Stephanie Historically the preparation of teachers has taken a siloed approach to 
develop teacher proficiency regarding pedagogy, content, and disposition 
relevant for the teaching and learning of mathematics, developing each in 
isolation and independently from each other. We authors of these standards 
advocate for a different approach that integrates the development of these 
proficiencies throughout the teacher preparation program both within and 



across courses and experiences. It is through such integration that we can 
best prepare beginning teachers for the reality of the work of being 
mathematics teachers where they will be called to continuously integrate 
their proficiencies in these areas. Hence, we used what we call the PCD 
framework as the theoretical foundation for these standards. Looking at this 
image that depicts the PCD framework, you can see pedagogy, content, and 
disposition depicted as all part of one ribbon, each with a different color but 
still connected, equally important,  and centered around mathematics.  
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Stephanie 
To clarify what we take each of these terms to mean, I’ll talk through each of 
the terms. Pedagogy refers to the ways of teaching mathematics. It is the 
methods and practices that mathematics teachers use when teaching 
students. Content refers to the what of teaching mathematics. In some areas 
of the standards, this refers to mathematical content-knowledge of 
mathematics and its associated practices. In other areas of the standards, it 
refers to content relevant to pedagogical content knowledge, such as 
knowledge of learning progressions for certain mathematical topics. Finally, 
Dispositions refer to teachers’ beliefs and attitudes about mathematics, 
mathematics teaching, and mathematics learners.  

21 

 

Stephanie Back to the image, you see that the PCD ribbon is inset in a circle with the 
following sections: Teaching Practices, Students as Learners, Social Contexts, 
and Mathematics Content. These refer to the 4 Domains in the Secondary 
Mathematics Teacher Preparation Standards, shown here on the left with 
keywords bolded to highlight the alignment with the image. Note that each 
of the sections of the outer circle contains a blend of the colors green, 
purple, and orange, to signify that pedagogy, content, and disposition need 
to be attended to when developing teacher proficiency in each domain.  
 
One way that the PCD framework was foundational to our writing of the 
standards was that we made sure there was at least one performance 
objective addressing each proficiency (so pedagogy, content, and disposition) 
per standard.  
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Stephanie For example, within the domain ‘Students as Learners of Mathematics’, there 
is a standard, B1, that is about anticipating and attending to students’ 
thinking about mathematics content. It has five performance objectives, 
which are the most detailed descriptions describing what beginning 
mathematics teachers should be able to do. The first performance objective 
addresses content, as it’s about knowing learning progressions. The next 
three address pedagogy, as they are about actions teachers should take in 
their way of teaching mathematics such as eliciting and analyzing student 



thinking. And the final performance objective addresses disposition, as it calls 
for beginning mathematics teachers to recognize how eliciting and 
understanding student experiences and student identity is important in order 
to understand students’ beliefs and attitudes about mathematics. 

23 

 

Stephanie As the stakeholder team worked to develop the standards based on the PCD 
framework, several cross-cutting themes were identified as important and 
can be seen throughout the standards. These themes are equity, technology, 
and reasoning and proof.  
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Stephanie I’ll start by discussing equity. Equitable teacher preparation programs provide 
opportunity, support, and advocacy for every potential teacher candidate 
and ensure that candidates are prepared to enact these three components of 
equity for every student in their care and for all students impacted by the 
system. This is particularly important in mathematics teacher preparation, 
given the structural barriers often in place that restrict access to rigorous 
mathematics and reduce student agency. Moving to the second cross-cutting 
theme, technology plays a vital role in the teaching and learning of 
mathematics. Technology tools such as computer software, interactive 
applets, and graphing calculators allow students to engage in mathematics 
that would have been out of reach without the technology. They also enable 
a focus on developing students’ conceptual understanding, serving as 
platforms for exploration as well as making and testing conjectures. 
Reasoning and proof, the third cross-cutting theme, refers both to the 
importance of developing beginning mathematics teachers’ reasoning and 
proof skills along with their ability to develop those skills in students. In their 
teacher preparation program experiences, teacher candidates should have 
experiences with inductive and deductive reasoning, and understand the 
differences between them. Attention to reasoning and proof should be 
emphasized throughout all content areas, not just geometry as has often 
been the case in the past. 
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Stephanie Here you can see examples of performance objectives across multiple 
domains of the standards that address each of the themes. Regarding equity, 
for example, in Domain A regarding Teaching practices, there’s this 
performance objective, A.1.d, that calls for beginning mathematics teachers 
to be able to facilitate multiple opportunities for all students to work with 
mathematical models using a variety of tools. The other equity performance 
objective example here comes from domain D. It notes the need for 
beginning mathematics teachers to identify beliefs and classroom practices 
that produce equitable and inequitable mathematical learning experiences, 
and to seek to create more equitable learning environments. 
Similar evidence that technology and reasoning and proof are cross-cutting 
themes are also shown here. 
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Gail With that as a background, let’s take a look at the structure of the standards 
and the standards themselves.  In this section, we will discuss the nature of 
the standards and how they are organized.  Since 2000 when the previous 
standards were created, we have learned much about how to do a better job 
of teaching mathematics and what behaviors on the part of teachers 
contribute to that. To show what has changed, we will highlight some of the 
shifts as the new standards call on that new knowledge. 
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Gail As Stephanie indicated, the theoretical foundations form the basis for the 
standards and include the overarching domains: Teaching Practices, Students 
as Learners, Social Contexts, and Mathematics Content. Each domain is made 
concrete by a set of standards clarifying the skills and knowledge preservice 
teachers should have at the end of their teacher preparation programs 
related to that domain. And each standard has several performance 
objectives that will guide teacher candidate assessment. 
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Gail To establish the domains for the standards, the team used both the AMTE 
Standards for the Preparation of Teachers and the NCTM CAEP standards as 
well as what we learned from reflecting on the 2000 standards, particularly in 
light of current research on teaching and learning mathematics. Note that 
content has purposefully been placed last to send a message that secondary 
teacher preparation needs to have a balanced focus on content knowledge 
for teaching, and on pedagogy, learners and context. 
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Vicki-Lynn Domain A has four standards describing the knowledge and practices for 
teaching mathematics related to (1) equitable teaching, (2) planning and 
implementing instruction, and (3) collaborating with colleagues to support 
teaching. 
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Vicki-Lynn Recall that we are talking about both the new standards and the shifts from 
the 2000 standards. In the context of Domain A, the previous standards 
attended to equity in general terms focusing on full participation and 
continued study. 

31 

 

Vicki-Lynn The new standards do not just call out the importance of equitable teaching 
but give explicit performance objectives describing teaching practices to 
enact equitable teaching. These include (1) the tasks teachers give, (2) the 
need to engage all students and respect their contributions -- all the way to 
the nature of the mathematical content offered (a-e). Note that the journey 
through these is nonlinear - they all interact, which is true of most of the 
performance objectives 

32 Gail Domain B has three standards that focus on the students themselves, which 
is a big shift from the 2000 standards. These standards describe the 



 

importance of prospective teachers being prepared to attend to student 
thinking and how students think of themselves in relation to mathematics 
and being prepared to engage students in the mathematical practices from 
the Michigan K-12 Standards: Mathematics (note that the mathematical 
practices did not appear until the Common Core Standards in 2008.)  
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Gail In 2000, thinking about learning from the perspective of the students was 
rare, and the standards mentioned this only obliquely. 
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Gail Mathematical identity has to do with how one sees themselves as doers of, 
or learners of mathematics, the knowledge, skills, habits, attitudes, beliefs, 
and relationships that students need to develop to be successful 
mathematics learners. The performance objectives call on prospective 
teachers to be reflective about the impact of their actions on how students 
view themselves in relation to mathematics. This includes planning 
instructional moves that build identity, choosing and implementing tasks, and 
creating classroom environments that support the development of positive 
mathematical identities in their students.  
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Vicki-Lynn Domain C, with three standards, describes what prospective teachers should 
know about the role of a teacher in the larger social context that impacts 
student learning. Again this was not an obvious consideration in the 2000 
standards but one that is now recognized as critical in student learning. The 
standards indicate teachers should be prepared to support access and 
opportunity -- referred to earlier as a cross-cutting theme -- not just for the 
students in their classes but for all students in their schools. Teacher 
preparation programs should prepare teacher candidates who understand 
the role of historical barriers that have denied access and opportunity to 
many and be prepared to advocate to overcome these barriers whenever and 
wherever they exist. 
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Vicki-Lynn In particular, Standard C2 represents a shift from the 2000 standards, which 
addressed history only in terms of mathematical content from the 
perspective of different cultures and groups. 
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Vicki-Lynn The five performance objectives for standard C2 call for teacher preparation 
programs to make explicit current and historical mathematical educational 
practices that contribute to inequitable student opportunities and outcomes 
as well as implicit and explicit biases and the challenges in affording every 
student a quality mathematics education. The performance objectives call for 
prospective teachers to be prepared to analyze curriculum and instruction for 
bias and to take an active role in advocating for changes --both in policies and 



practices that prevent students from equitable mathematics learning 
opportunities.  

38

 

Gail Domain D, with five standards, covers not only the mathematical content 
that prospective teachers should know but also asks that they be able to 
demonstrate the mathematical practices from the Michigan K-12 Standards 
in their own mathematical work and to make visible a positive disposition 
towards doing mathematics. These standards include ensuring teacher 
candidates are prepared to examine the mathematics within a curriculum, 
both for a specific grade and as topics develop across grades, and that they 
have had experience using manipulatives and mathematical technologies to 
support students in learning mathematics. 
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Gail The treatment of content in the new standards (Standard D1) is very 
different from the way it was done in 2000, where the major terms/ideas in 
each content area were identified in a single statement. Here you see what 
that looked like for number and calculus. 
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Gail You don’t have to read this, just note how expanded it is in contrast to the 
statement about number from 2000. A quick scan shows attention not just to 
computation as in 2000 but the structure of the number system, the learning 
trajectory for number across K-12, connecting concepts involving number, 
reasoning, and proving theorems about number, and the use of technology 
as a tool to investigate number patterns. Note that the bold and italicized 
text here indicates the foci for the two different grade bands.  

41 

 
 

Gail As mentioned before, the standards in Domain D go beyond content to 
connect content to equity, disposition, learning trajectories and technology 
as important considerations in effective mathematics teaching. 
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Vicki-Lynn In this section of the webinar, we will consider how the standards are similar 
and different between the Middle Grades (grades 5-9) and High School 
(grades 7-12) grade bands. 
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Vicki-Lynn Many of the aspects that we have discussed thus far in the webinar are 
similar among the two grade bands. The Theoretical Framework is the same 
in weaving PCD and the Cross-Cutting Themes throughout the standards. The 
four Domains are also the same. Even the Standards across Domains A, B, C, 
and in D.2-D.5 are the same.  

44 Vicki-Lynn While acknowledging the similar appearance of the standards between the 
grade bands, these domains and standards should be read and implemented 



 

with a deep understanding of the context that middle level and high school 
teachers will find themselves and most importantly with the understanding 
that they should be prepared to meet the needs of very different learners at 
the different grade bands. While it has not been deemed necessary to specify 
in the standards themselves, any reference to “all learners” or “all students,” 
it should be understood to refer to all students in that grade band. With that 
in mind, the main area of difference is in the elements found in D.1. which 
we will see in the next slide. 
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Vicki-Lynn While again we are not expecting you to be able to read this text, let’s 
consider again D.1.1 Number Sense.  In this part of the content standard, you 
can note that there are bolded and italicized areas of text. These have been 
used to indicate differences between the grade bands.  
Here we have zoomed in on some of the bolded and italicized areas of D.1.1. 
Note that bold is used to indicate content that is a focus for high school 
certification (grades 7-12) shown here in green highlight.  The italics is used 
to indicate that this content is a focus for middle grades teachers and shown 
here in blue highlight. The plain text indicates content that teachers of both 
grade bands should know well. 
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Angie As we wrap up our time together in this webinar introduction, we would like 
to highlight some key takeaways and resources available to programs as they 
make this transition. 
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Angie This slide highlights key aspects of the new standards for programs and 
instructors. The theoretical foundation calls for the development of 
pedagogy, content, and disposition to be integrated throughout secondary 
mathematics teacher preparation programs. Regarding content, the 
standards focus on mathematics content knowledge needed for teaching. 
The strong focus on equity throughout will prepare beginning teachers to 
meet the needs of the whole student as a learner of mathematics and to 
meet the collective needs of students to access mathematical learning 
opportunities. The standards are written as performance expectations, 
emphasizing what the novice teacher will both need to know and be able to 
do, which will also impact aligned assessments and criteria. 
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Darcy Just a reminder that the first window for applications is November 2021, and 
there will be an application webinar held in October 2021. We also will be 
hosting a live Q&A session on March 15 at 11:30 am, contact Darcy if you 
would like to join  (see email address in later slide). Or if you are accessing 
this webinar at a later date, look for links to the Q&A in the notes or 
description. 

49 Vicki-Lynn Our standards implementation team has gathered some particularly helpful 



 

 

resources to support program work in the area of diversity, equity, and 
inclusion. While additional resources will be made available to you, this slide 
highlights culturally responsive mathematics teaching. The resources herein 
provide unit and lesson plans that incorporate social issue subject matter 
relevant to the cultural make-up of the entire classroom. 

50 

 
 

Vicki-Lynn These resources speak to instructional mindsets foundational to equitable 
mathematics instruction. They spotlight ways to decrease the achievement 
gap, incorporate social activism within the mathematical context, and 
promote the use of diverse classroom materials. 
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Darcy As we revise the MTTC to reflect these new mathematics standards, we need 
Mathematics Teacher Educators and Math educators to serve on 
development committees. Please go to http://www.mirecruit.nesinc.com to 
volunteer. 

 

Darcy If you have questions or would like more information don’t hesitate to 
contact me at McMahonD2@Michigan.gov  

53 

 

Darcy As always, we so appreciate all of you and all you do for schools, educators, 
and students in the state of Michigan! We invite you to provide feedback by 
accessing our survey through the QR code on the slide and connect with us 
through social media. Thank you for attending and we look forward to 
supporting your work in transitioning to these new standards. And thank you 
to our excellent presenters today and for all of your great work on these 
standards.  
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