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The Mission

The Arizona Teacher Initiative is 

designed with the following

components:

 A Master’s Degree in Middle School 

Mathematics Leadership which 

targets  current middle school  

teachers who are  elementary certified

 A Certificate in Mathematics Teacher 

Mentoring for secondary-certified 

teachers

 A Postdoctoral Fellowship in 

Teacher Preparation for recent  

mathematics Ph.D.’s

The Vision

Central to the program design is the 

core belief:  Effective vertically 

integrated professional development, 

focusing on academic subject matter, 

gives all teachers opportunities for 

active learning and should be 

integrated into the daily life of all 

schools. The project draws on 

extensive experience at the University 

of Arizona in designing pre-service and 

in-service professional development 

programs for all levels of mathematics 

teachers.

Our Assumptions

Consistent with leading research in the field (Ball, Thames & 

Phelps, 2008; Hill, H., Ball, D. L., & Schilling, S., 2008), we 

assume that various domains of teacher knowledge support 

effective mathematics instruction, including subject matter 

knowledge (e.g., knowledge of common and specialized 

content) and pedagogical content knowledge (e.g., 

knowledge of curriculum, of student thinking about content, 

and teaching strategies for content). 

Challenges

Developing content for the math courses relevant to K-8 

teachers, teaching content in such a way that the 

knowledge transfers to classroom practice, and 

developing institutional structures that encourage and 

reward faculty for engagement in teacher education. 

One particular challenge a mathematician faces in 

teaching such a course is that students often vary 

widely in mathematical background and ability. 

Instruction must be designed to appeal to students 

whose levels of prior understanding of mathematical 

content may be quite different. University faculty must 

be taught that they can lower their expectation of 

students’ preexisting mathematical knowledge without 

lowering their expectations about what those students 

can learn about the mathematics those students already 

teach.

Our Theory of Action

Effective mathematics teachers have sufficient content 

knowledge to design lessons that describe mathematical 

ideas in multiple contexts and representations: graphical, 

numerical, and analytic. Additionally, effective mathematics 

teachers understand how students reason about and learn 

particular concepts, and they are familiar with a range of 

pedagogical tools for supporting students’ thinking. 

Middle school mathematics content courses are co-taught by 

regular mathematics faculty and experienced high-school 

teachers and include a substantial pedagogical component. 

Education courses are taught by education faculty, often with 

the support of a mathematician, and they are designed to 

include specific mathematical content.  

Lessons Learned

Dedicated middle school teachers are very interested in 

learning more about the mathematics they teach; 

however, for many, their mathematics background 

makes this a difficult task. Finding good instructors with 

an understanding of challenges their teacher-students 

will face is vitally important for a successful outcome.

Improved content knowledge in active teachers can be 

quite ephemeral. The improvements gained after an 

intensive course can begin to dissipate over time. In 

particular, topics beyond the grade levels and specific 

curricula educators teach are very vulnerable.  

Continued professional development especially, in a 

vertically integrated setting, is important in maintaining 

teachers’ knowledge bases.

For more information:
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