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The NMP Work on Teachers
Premise:  Teachers teaching in grades K-8 in the U.S. often lack the mathematical knowledge and skill needed to teach effectively.
· What is the evidence for this premise?

· The logic of our work seeks the best knowledge about how to solve this problem.

Qualifications of middle school teachers
· 37% of middle school teachers who teach mathematics have a major or minor in mathematics
· Compared with 76% of high school teachers

· Data look worse in 2003 than in 1999 (23%, 10%) 

· Distribution: High school students living in poverty and minority students twice as likely to have teachers not qualified in mathematics as their White and middle class counterparts

The logic of our work
· Although the empirical evidence is thinner than one might expect, the signal points toward the importance of teachers’ mathematical knowledge.  Logical analysis also supports this.

· Missing:  What sort of mathematical knowledge matters? And how much?

· Further work:  What do teacher tests measure? What do certification requirements stipulate? What is required in other countries? 

Hypotheses about how to solve the problem
1.
Provide effective preservice teacher education
2.
Offer effective professional development and professional structures

3.
Provide incentives for performance (that produces achievement gains for students)

4.
Attract, retain, and distribute skillful teachers more effectively

· Skill-based pay

· Location pay

5.Use math specialists at the elementary level

Questions
1.
What is the relationship between the depth and quality of teachers' mathematical knowledge and students’ mathematics achievement?
2.
What is known about programs that help teachers develop the necessary mathematical knowledge for teaching?  Which of these programs have been shown to impact instructional practice and student achievement? 

3.
What types of recruitment and retention strategies are used to attract and retain highly effective teachers of mathematics?  How effective are they?

4.
What models exist for elementary math specialists and their preparation? What evidence exists for the effectiveness of elementary math specialist teachers with respect to student achievement?  

Q# 3:  Incentives
· Many things count as “incentives” for teachers
· Focus here on financial incentives:
· Pay for performance

· Skill-based pay

· Location pay

· What is the evidence that any of these can be effective?

What have we learned so far about incentives?
· Shortages of mathematics teachers
· Salary differential between teaching and other technical fields is large
· At entry very similar

· Increases dramatically across first 10 years

· Exit rate of math and science teachers greater than other teachers
· More likely to cite dissatisfaction with salaries as one of the reasons for leaving 

Kinds of pay incentives
1.
Skill-based pay:  Pay based on qualifications
2.
“Location” pay: attracting teachers to work in high-need schools, or not to leave them

· Both relatively weak if the goal is to increase the supply of effective teachers

3.  Pay for performance: pay for effects on student achievement gains

What have we learned about pay for performance?
· Different schemes
· Individual vs. schools

· Level of compensation

· Continuity

· Of 14 quantitative studies of different programs, 13 found positive effects on student achievement

What are we doing next?
· Investigate more studies of incentives
· Learn more about skill-based pay and location pay plans 

· Investigate incentives for supply of effective professionals and into high-need areas or clientele in other professions

Q#4:  Math specialists
“Math specialists” widely recommended in many recent reports –Different definitions of “math specialist”

· Also recurrent resistance to specialization at the elementary level

· Related to questions about requirements for teaching middle school

What have we learned so far about “math specialists”?
· Distinct models with different functions
· Lead teachers

· Specialist teachers

· Many descriptions and advocacy arguments, but no evidence about effects

What are we doing next?
1.
Focus on versions of “specialist” model; “lead teacher” model to be investigated for our work on professional development
2.
Conduct specific searches to learn about models in high-performing countries

3.
Investigate models and their costs
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