














Strengthening Mathematics and Science Teacher Quality

what will be done to ensure an equitable
distribution of these new teachers for poor
and minority students. Simply producing
more teachers will not ensure that they
are targeted in areas of most need across
the state, as has already been seen in
California. More than 40,000 classroom
teachers were teaching on emergency
permits or waivers in 1999-2000, yet the
California Commission on Teacher
Credentialing estimated there were
enough credentialed teachers in the state
to fill every teaching vacancy four times

over.1%

2. Recruitment and retention
strategies must be targeted to
encourage math and science teachers
to work in the schools where they are
needed most.

Math and science teachers, like teachers
of any other subject, are not generally
drawn to struggling schools without some
additional incentives to make these
schools relatively more attractive places in
which to work. There are three ways that
states can target recruitment and
retention strategies to achieve this aim
and steer more teachers to the schools
where they are most needed. First, states
can make scholarships, bonuses, training,
and other types of incentives available
only to teachers of critical shortage
subjects and only to those who work in
high-need schools. Ohio’s EPQT program,
for example, was limited to prospective
teachers of math, science, foreign
languages, and special education, and
participants were required to teach for
three years in a high-need school district
in Ohio in order to receive funding.
Second, states can offer other types of
programs and incentives to all teachers
but increase the size of the reward or
forgive loans faster, if they teach hard-to-
fill subjects and work in high-need

schools. All Florida Teaching Fellows, for
example, receive a $5,000 signing
bonus, but the signing bonus is doubled
to $10,000 if fellows teach math or
science in one of the state’s lowest-
performing D- or F-rated schools. Third,
states can offer programs and incentives
to all teachers or all schools but give
priority to those with the highest needs.
Rhode Island, for example, plans to
upgrade science labs and equipment in
all of its schools by 2010. Giving first
priority for renovations and new
equipment to high-poverty schools
would be a targeted recruitment and
retention strategy that would help make
these schools more attractive to science
teachers.

3. Efforts to recruit STEM majors
into teaching will be more effective
if states and districts reduce the
sizable gaps between math and
science teachers’ salaries and those
offered in the private sector.

A wide variety of recruitment strategies
have been proposed to attract more
STEM students to teaching: accelerated
degree programs, scholarships, free
tuition, loan forgiveness, paid teaching
internships, and summer internships in
private industry. These recruitment
strategies provide essential financial
support to reduce the cost of teacher
preparation, as well as professional
support as students start their teaching
careers. However, Milanowski’s research
suggests that these types of recruitment
strategies are not likely to attract very
many STEM majors into teaching, unless
salaries for math and science teachers
also become more competitive with
those in the private sector.'®’ Salaries
need not be raised as high as the levels
that STEM majors would expect to earn
in the private sector, but they must be

Council of Chief State School Officers - Page 53



Strengthening Mathematics and Science Teacher Quality

substantially larger than they are
currently. A projected increase in entry-
level salaries for math and science
teachers of about 25 percent would be
needed to motivate about 20 percent of
students majoring in mathematics,
science, and technology to consider a
career in K-12 teaching. Because students’
willingness to consider a career in
teaching appears to be tied, in part, to the
size of the salaries that they expect to
earn in private industry, Milanowski
advises policymakers that recruitment
efforts targeted to engineering students
and others in relatively high-paying STEM
fields may not be particularly cost
effective.

Paying math and science teachers more
than teachers of other subjects is not easy
for most districts to do, since
compensation systems which differentiate
pay by subject are seldom supported by
teacher unions. However, the examples
presented in this paper demonstrate a
number of other ways in which states and
districts can augment math and science
teacher pay and reduce salary gaps, such
as offering bonuses of as much as
$10,000 to $15,000 in hard-to-staff
schools, as was done in Los Angeles and
in some North Carolina and Tennessee
districts. Other strategies that provide
valued benefits to teachers other than
cash include offering up to $15,000 in
housing incentives for math, science, and
special education teachers in hard-to-staff
schools, as was done in New York City,
and up to $5,000 toward the cost of a
master’s degree for teachers of hard-to-fill
subjects in low-performing schools, as was
done in Los Angeles.

4, States and districts should
establish partnerships with
universities and with businesses in

science- and technology-based fields
to provide ongoing training
opportunities to new and
experienced math and science
teachers.

Teacher mobility surveys indicate that
math and science teachers are more
likely than others to report job
dissatisfaction as a reason for leaving.
Low salaries are one source of their
dissatisfaction, but salaries are not the
only job characteristic that matters to
teachers. Developing partnerships with
universities and businesses in science-
and technology-based fields to provide
college course work, summer
employment, and other professional
development opportunities that rival
those offered in private industry may be
one way to increase math and science
teachers’ job satisfaction and retain
them in the profession. Guilford County,
North Carolina, has developed such a
partnership with the North Carolina
Agricultural and Technical State
University and the University of North
Carolina, Greensboro. States could also
use these partnerships to provide high
quality induction around current and
cutting edge thinking in the field
targeted to math/science teachers to
further prepare them for the classroom.
Such training will not only serve to
prepare teachers better for the
classroom, but could also prove helpful
in retaining teachers in high-need
classrooms. States should also consider
offering additional incentives to
businesses that target support to math
and science teachers in high-need
schools, as is being done in Kansas.

5. States and districts should
develop more innovative strategies
to grow math and science teachers
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and build staff capacity in high-need
schools.

Aggressively recruiting more students for
higher education teacher preparation
programs, as California is now doing and
Texas has been doing for quite some time,
is one way to address the scarcity of math
and science teacher candidates in the
pipeline. States and districts should also
develop innovative short-term strategies
to grow the number of math and science
teachers, including expanded use of high-
quality alternative route programs. Troops
to Teachers graduates are more likely
than other teachers to teach hard-to-fill
subjects, and Teach for America has
intensified its efforts to double the number
of math, science, and engineering
graduates admitted to its program. States
should monitor their own alternative route
programs to ensure program participants
are not pursuing teaching certificates in
subjects that do not meet the needs of the
state, as was the case in Indiana. States
should also consider revising their retire-
rehire policies, as Maryland did, so that
the program'’s sole focus is to redirect
retired teachers to hard-to-fill subjects
and retired principals to the state’s
lowest-performing schools. States should
pay particular attention to the technical
assistance needs of districts that rely
heavily on international teachers to fill
vacancies in chronically hard-to-staff
schools. Ensuring that international
teachers in these settings receive needed
support and professional development
should be coupled with strategies to
improve working conditions in the schools
and ensure greater staff stability.

Innovative efforts at the local level include
a new grow-your-own strategy in the Los
Angeles Unified School District (LAUSD),
which pays up to $5,000 in educational
expenses to help teachers of nonshortage

subjects become fully credentialed in
math, science, and special education. In
Durham, North Carolina, district officials
solved a teacher shortage by tapping
local college instructors to fill teacher
vacancies in required math and science
courses. Although this was considered
an emergency strategy at the time,
district-university partnerships to share
highly-qualified math and science
instructors may be a strategy worth
exploring.

6. States should encourage
institutions of higher education to
apply for existing funds that support
scholarships and professional
development programs for math and
science teachers in high-need
schools.

The National Science Foundation’s
Robert Noyce Scholarship program,
federal teacher loan forgiveness
programs for teachers of hard-to-fill
subjects in Title | schools, the National
Science Foundation’s MSPnet program,
and math-science partnerships funded
by the U.S. Department of Education
under Title I, Part B, are four federal
programs that support the recruitment,
preparation, and development of math
and science teachers for high-poverty,
low-performing schools. State education
agencies should provide information
about these programs via website and
other means, and encourage their
institutions of higher education to apply
for scholarship and professional
development funds from these sources.
State education agencies should also
explore ways they can support targeted
teacher education programs that prepare
math and science teachers specifically
for high-need schools, such as the
University of Cincinnati’s African
American Initiative for Math/Science and
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the Math for America’s Newton Fellows
program in New York City.

It is clear that strengthening U.S. student
achievement in mathematics and science
will require much greater investments in
teacher recruitment, preparation,
development, and retention. Producing
more math and science teachers is
necessary, but not sufficient. States and
districts must also take deliberate steps to
ensure these teachers are equitably
distributed, so that all students have the
teachers they need to reach higher
standards in mathematics and science.
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