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Summary

To improve the quality of the teacher workforce, some states have tightened teacher preparation
and certification requirements while others have eased requirements and introduced “alterna-
tive” ways of being certified to attract more people to teaching. Donald Boyd, Daniel Goldhaber,
Hamilton Lankford, and James Wyckoff evaluate these seemingly contradictory strategies by ex-
amining how preparation and certification requirements affect student achivement.

If strong requirements improve student outcomes and deter relatively few potential teachers, the
authors say, then they may well be good policy. But if they have little effect on student achieve-
ment, if they seriously deter potential teachers, or if schools are able to identify applicants who
will produce good student outcomes, then easing requirements becomes a more attractive policy.

In reviewing research on these issues, the authors find that evidence is often insufficient to
draw conclusions. They do find that highly selective alternative route programs can produce ef-
fective teachers who perform about the same as teachers from traditional routes after two years
on the job. And they find that teachers who score well on certification exams can improve stu-
dent outcomes somewhat. Limited evidence suggests that certification requirements can di-
minish the pool of applicants, but there is no evidence on how they affect student outcomes.
And the authors find that schools have a limited ability to identify attributes in prospective
teachers that allow them to improve student achievement.

The authors conclude that the research evidence is simply too thin to have serious implications
for policy. Given the enormous investment in teacher preparation and certification and given the
possibility that these requirements may worsen student outcomes, the lack of convincing evi-
dence is disturbing. The authors urge researchers and policymakers to work together to move
to a more informed position where good resource decisions can be made.
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n the United States individual states
regulate the teaching profession
through teacher certification pro-
grams that serve as gateways into the
teaching profession. Every state has
its own procedures for certifying teachers,
and every public school is expected to hire
teachers certified by the state. Certification
always involves exams, often in both general
knowledge and teaching skills, and it nearly
always involves coursework and practice
teaching. Ideally certification keeps poor
teachers out of the classroom, while giving
people with the potential to be good teachers
the skills and experience they need to do their
jobs well. But certification may also have an
unintended consequence. Because the path
to certification can be arduous, it may reduce
the appeal of teaching for some people who
could potentially become good teachers.

The renewed focus of U.S. education policy
on the quality of classroom teachers and
teaching is raising new questions about how
the nation prepares and certifies its teachers.
The commitment of the 2001 No Child Left
Behind Act (NCLB) to school accountability
and to improving educational outcomes for all
students, together with improved monitoring
of student achievement, has heightened
public awareness of long-standing sociodemo-
graphic gaps in student achievement. Dra-
matic disparities in the qualifications of teach-
ers across schools and newly documented
disparities in teachers’ ability to influence stu-
dent achievement mean that poor, minority,
and low-performing students are much more
likely to have teachers who are inexperienced,
uncertified, and less academically able than
their higher-performing peers. The achieve-
ment of these students suffers as a result.

But improving the quality of the teacher
workforce is a challenge. Increased school
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enrollment, high rates of teacher attrition
(particularly in the most difficult-to-staff
schools), and the retirement of baby-boom
teachers complicates efforts to hire high-
quality teachers. Policymakers have ad-
dressed these issues of teacher quality and
quantity in a variety of ways. Some states
have tightened regulation of teacher prepara-
tion and certification—for example, extend-
ing course requirements for teachers and im-
posing more entry exams. Many states have
also tried to attract more and different peo-
ple to teaching by reducing entry require-
ments and introducing “alternative certifica-
tion” programs. Although the two approaches
are seemingly at odds, each could potentially
either improve or reduce the quality of the
pool of potential teachers. The precise effect
of each depends on how it interacts with
complicated labor market dynamics driven by
teachers’ preferences, local school systems’
hiring decisions, and economic fluctuations.

We begin our analysis by describing the tradi-
tional and alternative routes that teachers fol-
low to enter the profession. We then survey
research that examines the relationship be-
tween teacher preparation and student
achievement, between certification exams
and student achievement, between certifica-
tion requirements and the supply and qualifi-
cations of people pursuing teaching careers,
and between the hiring decisions of school
administrators and the qualifications of
teachers. We conclude by offering some rec-
ommendations for policy.

Routes into Teaching

Traditionally most U.S. school districts have
hired graduates of teacher preparation pro-
grams operated by schools of education in
the nation’s colleges and universities. Suc-
cessful completion of such programs is by far
the most common route to teacher certifica-
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tion. But many difficult-to-staff urban and
rural schools, unable to hire enough teachers
from traditional preparation programs, espe-
cially in subject areas such as math, science,
and special education, are forced to hire un-
certified teachers, who thus become concen-
trated in schools with the lowest-performing
students. For example, Lankford and several
colleagues find that in New York State, teach-
ers in elementary schools with 20 percent or
more of fourth graders in the lowest per-
formance group on English language arts
exams were five times more likely to be un-
certified to teach any of their current assign-
ments than teachers in schools with fewer
than 5 percent of fourth graders in the lowest
performance group.! Other research finds
similar sorting in other schools.

No Child Left Behind aims to change this
landscape by requiring states to ensure that
all teachers are “highly qualified.” The legis-
lation considers new teachers highly qualified
if they receive state certification and demon-
strate content knowledge of the material they
teach, either by passing a subject-area exam
or by having an undergraduate major in that
subject, or both. Veteran teachers can meet
NCLB’s “highly qualified” teacher standard
either by passing subject-area exams or
through a process known as the High Objec-
tive Uniform State Standard of Evaluation
(HOUSSE), defined separately within each
state.> The “highly qualified” requirements
are not particularly stringent, but many states
and districts have nevertheless had to strug-
gle to meet them.

States have thus implemented incentive pro-
grams to attract people into teaching, partic-
ularly in difficult-to-staff subject areas and
difficult-to-staff schools. They have also in-
troduced new routes into teaching that have
fewer up-front requirements. These alternate

routes and programs have become an impor-
tant source of supply for many schools, espe-
cially those that are difficult to staff.

Comparing the preparation and qualifica-
tions of teachers entering the profession
through these two routes is not easy. Little
systematic information is available about ei-
ther the structure or the content of their

States have thus implemented
incentive programs to attract
people into teaching,
particularly in difficult-to-
staff subject areas and

difficult-to-staff schools.

preparation or about how effective these
teachers are in the classroom. Nor are there
systematic national, or even state, databases
on the content of teacher preparation pro-
grams generally. No national database col-
lects information on the coursework or other
aspects of the preparation of individual
teachers, though some studies of particular
school districts or states are beginning to de-
velop such data.* There does not even appear
to be a repository for information about the
various requirements of schools of education.
It is possible, however, to get data on state
certification requirements, and these varying
requirements give at least some sense of the
range of preparation that teachers receive.
Many programs may exceed the minimum
requirements for certification and many indi-
viduals within these programs likely exceed
the minimum program requirements. More-
over, there is considerable variation in the
content of purportedly similar courses and
experiences.
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States set their certification requirements in-
dependently, subject only to the NCLB re-
quirements for highly qualified teachers. In
practice, many states have similar certifica-
tion requirements. All states require teachers
either to complete an approved preparation
program or to pass one or more certification
exams. The vast majority of states require
both. States do vary somewhat in the knowl-
edge and skills they consider important for
teachers, what kind of education they re-
quire, and the timing of that education rela-
tive to when people begin teaching. As ob-
servers are increasingly aware, there is more
variation within certification programs than
across them.® Thus traditional preparation in
some states may look very similar to alterna-
tive preparation in others.

In the remainder of this section we summa-
rize the certification requirements of both
the traditional teacher preparation route and
the alternate route to give some sense of how
the minimum threshold for teacher prepara-
tion varies among the states. We discuss
other credentials that some teachers pursue
and then examine the certification exam re-
quirements for teachers.

Traditional Preparation

Traditional teacher preparation programs are
the primary source of teacher supply in most
states. These programs are shaped by a com-
bination of state regulations, the criteria of
accreditation groups, and the choices made
by individual programs and institutions.
States approve teacher education programs,
enabling them to offer degrees. Would-be
teachers who successfully complete approved
programs need only pass any required certifi-
cation exams to become licensed. States as-
sume that by completing the state-approved
preparation program, teachers have met the
preparation component of certification, in-
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cluding required course content and field ex-
periences. Required course content falls into
three broad areas: foundational courses (for
example, learning and development, philoso-
phy or history of education, multicultural ed-
ucation); pedagogical courses (for example,
methods of teaching or classroom manage-
ment); and content or subject-matter knowl-
edge. Programs also require candidates to
complete field experiences, where they link
their education to teaching experiences.
Many preparation programs supplement
these three areas with additional coursework,
or present existing courses within a frame-
work that addresses a specific orientation or
mission, such as urban education, though in-
formation about such aspects of the programs
is largely anecdotal.

Table 1 describes several key state require-
ments for teacher preparation as of 2006.°
One important requirement addresses the
content knowledge of subject-area teachers.
Twenty-five states require high school teach-
ers both to have a major in their subject area
and to pass a content-knowledge exam. Six
states require teachers only to have a major
in their subject area, while eighteen other
states require them only to pass a content-
knowledge exam in their area.” Within these
requirements, however, the content knowl-
edge that constitutes a major or that must be
demonstrated on certification exams varies

widely.

Most traditional teacher preparation pro-
grams devote significant resources to teach-
ing pedagogy, the skills that enable teachers
to structure and communicate material to
students; and most states also require teach-
ers to demonstrate knowledge of pedagogy
through exams or coursework. Pedagogy in-
cludes knowledge of instructional methods,
learning theories, measurement and testing,
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Table 1. lllustrative Attributes of Teacher Preparation Programs Required for State
Certification

Content knowledge

Pedagogy Field experience
Subject-area requirements Percent of secondary
for beginning teachers teachers who Nature of Minimum
majored in their students’ Subject- Classroom student
High Middle core academic learning area manage- teaching
State school school subjects in 2000 process pedagogy ment (weeks)
Alabama Major Major 65 E,M, S E,M, S E,M, S 152
Alaska 53 No No No
Arizona 52 No No No
Arkansas 64 E,M, S No E,M, S 12
California Major® 59 E, S E, S E, S 9
Colorado Major® 62 - - - 134
Connecticut Major Minor 64 A A E,M, S 10
Delaware 55 No No
District of Columbia 81 E,M, S M, S E,M, S
Florida 67 E, M, S E, M, S E, M, S 10
Georgia Major® 61 E, M, S E, M, S E, M, S
Hawaii 62
Idaho Major and minor 56 E, S E, S No 6 sem. hrs.
Illinois Major® 64 E,M, S E, M, S E, M, S
Indiana Major® 73 E,M, S M, S E, M, S 9
lowa Major® 69 E,M, S M, S A 12
Kansas Major® Major® 64 E,M, S E,M, S E,M, S 12
Kentucky 60 No No No 12
Louisiana Major and minor Minor 48 E,M, S E,M, S E,M, S 92
Maine Minor 58 . . . 15
Maryland Major® 68 E, M, S E, M, S E, M, S 20?
Massachusetts 70 E,M, S E,M, S E,M,S 52
Michigan Major and minor 54 E, S E, S A 6
Minnesota 86 E,M, S E,M, S E,M, S 10
Mississippi Major® 58 A A A 12
Missouri Major Minor 61 L L L 8 sem. hrs.
Montana Major and minor 62 No No No
Nebraska Major 71 E,M, S E,M, S E,M, S 14
Nevada Major® 57 C L L 8 sem. hrs.
New Hampshire Major 72 L L L 152
New Jersey Major Minor 74 L L L 152
New Mexico Minor Minor 48 E,M, S E,M, S E,M, S 14
New York Major 74 E, M, S E, M, S E, M, S 82
North Carolina Major® Major® 76 c . . 10
North Dakota Major® 65 A A A 10
Ohio Major® 61 E, M, S E, M, S E, M, S
Oklahoma Major Minor 53 L L L 12
Oregon 58 E, M, S E, M, S E, M, S 15
Pennsylvania Major® 72 E,M, S E,M, S No 12
Rhode Island Major 7 E,M, S E,M, S
South Carolina 74 E,M, S E,M, S E,M, S 12

continued on next page
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Table 1. lllustrative Attributes of Teacher Preparation Programs Required for State
Certification—Continued

Content knowledge

Pedagogy Field experience
Subject-area requirements Percent of secondary
for beginning teachers teachers who Nature of Minimum
majored in their students’ Subject- Classroom student
High Middle core academic learning area manage- teaching
State school school subjects in 2000 process pedagogy ment (weeks)
South Dakota Major®€ 57 C L L 10
Tennessee Major® 57 E,M, S E,M, S M, S 15
Texas 53 12
Utah Major and minor 61 E, S E, S E, S
Vermont Major Minor 65 E,M, S E,M, S E,M, S 12
Virginia Major Minor 66 E, M, S E,M, S . 5@
Washington 53 E,M, S E,M, S E,M, S
West Virginia Minor 59 A A A 12
Wisconsin Major® Minor 79 E,M, S E,M, S E,M, S 158@
Wyoming 64 A A A 8

Source: Data are from “Quality Counts at 10: A Decade of Standards Based Education,” Education Week 25, no. 17 (2006): 86-87, ex-
cept for pedagogy data, which are taken from the National Association of State Directors of Teacher Education and Certification. In peda-
gogy columns, E indicates elementary school requirement; M, middle school requirement; S, secondary school requirement; a blank cell in-
dicates that no data have been submitted by the state.

a. The Editorial Projects in Education (EPE) Research Center converted requirements given in terms of hours, days, or semesters into weeks.

b. State requires teacher candidates to demonstrate subject-matter competency either by majoring in the subject taught or by passing a
content test.

c. State does not stipulate how much coursework constitutes a major.

d. Colorado requires 800 hours of student teaching and other kinds of clinical experience. The EPE Research Center therefore based its es-
timate of minimum number of weeks required for student teaching on 400 hours.

e. State requires a major in the subject taught, but teachers can receive additional content-area endorsements if they obtain at least a

minor in the subject.

and classroom management. Such material
can be offered in free-standing courses or,
when it is specific to a particular subject area,
woven into a subject-matter course. Based on
states” certification requirements there is
substantial uniformity in many areas of peda-
gogy. As table 1 shows, 84 percent of states
require preparation programs to present ma-
terial on classroom management, and 83 per-
cent require them to address subject-area
pedagogy. Only four states have no specific
pedagogy requirements. Nevertheless, peda-
gogy is a contentious area of teacher prepara-
tion. Some observers believe teacher prepa-
ration programs and state certification
requirements place too much emphasis on
pedagogy.® Others debate how to deliver
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pedagogic knowledge to teachers to have the
greatest effect on student outcomes—either
in the classroom or in field experiences,
where prospective teachers can practice their

skills.”

Thirty-eight states require beginning teach-
ers to have field experiences, such as student
teaching. But as the table indicates, state re-
quirements on student teaching vary substan-
tially. Some states require as few as five
weeks, while others require fifteen to twenty
weeks. Many observers believe that field ex-
perience is a crucial component of teacher
preparation, especially when teachers are
being prepared to teach in an environment
with which they are not familiar.
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Table 2. lllustrative Attributes of Alternative Route Programs and Assessment Required

for State Certification

Attributes of programs

Written tests required for initial license in 2005-06

Program for

Pre-service training

Subject knowledge

candidates Subject-
with a B.A. Minimum Practice teaching Basic High Middle specific
State in 2005-06 duration? or fieldwork skills school school pedagogy
Alabama Yes® Yes Yes Yes®
Alaska YesP Yes
Arizona Pilot 4 weeks Yes
Arkansas Yes 2 weeks Yes Yes Yes® Yes
California Yes 120 hours Yes Yes? Yes¢ Yes
Colorado Yes Yes
Connecticut Yes 8 weeks Yes Yes Yes Yes Yes
Delaware Yes 120 hours Yes Yes Yes Yes
District of Columbia YesP 7 weeks Yes Yes Yes Yes
Florida Yes Yes Yes Yes®
Georgia Yes 4 weeks Yes Yes Yes Yes Yes
Hawaii Yes Yes Yes Yes Yes Yes
Idaho Yes 9 credits and 30 hours Yes
lllinois Yes Yes Yes Yes Yes® Yes®
Indiana Yes 18 credit hours Yes Yes Yes Yes
lowa Yes 12 credit hours Yes
Kansas YesP 2 credit hours Yes Yes
Kentucky Yes 8 weeks Yes Yes Yes
Louisiana Yes 9 credit hours Yes Yes Yes Yes Yes®
Maine Yes Yes
Maryland Yes 135 hours Yes Yes Yes

Alternative Routes

Alternative routes to certification typically
allow teachers to enter the classroom by post-
poning or bypassing many of the criteria re-
quired by traditional teacher preparation
programs. As shown in table 2, forty-six states
and the District of Columbia report having at
least one alternate route to certification.' All
require teachers to hold a bachelor’s degree;
80 percent require teachers to demonstrate
subject matter knowledge by completing
coursework or passing an exam, or both.

Although some states have long used alter-
nate routes, more than half of such programs
were created in the past fifteen years and

continued on next page

more than a third were created after 2000.
Some states and school districts rely heavily
on alternate routes as a source of supply. New
Jersey, Texas, and California get more than a
third of their new teachers in this way, and al-
ternate routes are a rapidly growing source of
supply in many other states and school dis-
tricts.!! Often the growth of alternate routes
reflects a shift away from emergency and
temporary certification.

The requirements of alternate route pro-
grams vary greatly across states. Many alter-
native certification programs have both pre-
service and in-service requirements. Some
require as little as two weeks of pre-service
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Table 2. lllustrative Attributes of Alternative Route Programs and Assessment Required
for State Certification—Continued

Attributes of programs Written tests required for initial license in 2005-06
Program for Pre-service training Subject knowledge
candidates Subject-
with a B.A. Minimum Practice teaching Basic High Middle specific
State in 2005-06 duration? or fieldwork skills school school pedagogy
Massachusetts Yes 7 weeks Yes Yes Yes Yes Yes®
Michigan YesP Yes Yes
Minnesota Yes Yes Yes Yes
Mississippi Yes 90 hours Yes Yes Yes
Missouri Yes 2 weeks Yes Yes Yes Yes
Montana Yes 6 credit hours
Nebraska Yes® Yes
Nevada YesP 3 weeks Yes Yes Yes
New Hampshire Yes 1 week Yes Yes
New Jersey Yes 4 weeks Yes Yes Yes
New Mexico Yes Yes Yes Yes
New York Yes® 200 credit hours Yes Yes Yes Yes®
North Carolina Yes 2 weeks Yes Yes Yes! Yes
North Dakota Yes In 2006-07 In 2006-07  In 2006-07
Ohio Yes 6 credit hours Yes Yes Yes
Oklahoma Yes Yes Yes Yes
Oregon YesP Yes Yes Yes®
Pennsylvania YesP Yes Yes Yes Yes
Rhode Island Yes
South Carolina Yes 2 weeks Yes Yes Yes Yes
South Dakota Yes 9 credit hours Yes
Tennessee YesP Yes Yes Yes
Texas Yes Yes Yes® Yes
Utah Yes A
Vermont Yes Yes
Virginia Yes 180 hours Yes Yes Yes Yes Yes®
Washington Yes Yese Yes Yes
West Virginia Yes Yes Yes Yes Yes
Wisconsin Pilot Piloté Yes Yes Yes®
Wyoming Yes 9 credit hours Yes

Source: See table 1.

a. Column indicates the minimum pre-service requirement for one or more of the state’s alternative routes. States may have other alterna-
tive routes that require longer pre-service components.

b. At least one of the state’s alternative routes requires participants to complete a traditional teacher preparation program while teaching.

c. At least some of the state’s middle school teachers may pass one test that covers all core academic content areas, instead of tests spe-
cific to each subject area.

d. State requires teacher candidates to demonstrate subject-matter competency either by obtaining a major in the subject or by passing a
content test.

e. States require only teachers of certain subjects, such as reading or technology, to pass subject-specific pedagogy tests.

f. Utah requires teachers to pass a content test to move from a Level 1 license to a Level 2 license, but prospective teachers need only
take, not pass, content tests for initial licensure.

g. In Washington State and Wisconsin, participants in alternative routes are required to teach with their mentor teachers for at least a
semester.
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preparation, while others effectively require
an academic year. More typically, pre-service
ranges from four to twelve weeks during the
summer before the new teacher enters the
classroom and often includes pedagogy,
methods of teaching, and field experiences.
Fewer than half the states require practice
teaching or fieldwork. In-service preparation
typically involves coursework or mentoring,
or both. Requirements for courses in educa-
tion are common, but the nature and quan-
tity of those courses vary widely.

A brief description of several alternate route
programs illustrates some of the differences.
Texas offers nearly 100 programs, of which
ITeachTexas is typical. A statewide web-
based program, it requires no onsite pre-
service meetings. Eligible applicants must
have a bachelor’s degree with at least a 2.5
grade point average and must prove compe-
tency in reading, writing, and math either
through coursework or minimum scores on
standardized tests such as the ACT, SAT, or
GRE. Once accepted, candidates have two
years to meet the requirements for a stan-
dard teaching certificate. They must first
complete a ten-part computer module, after
which they are eligible to begin teaching. Fi-
nally, they must pass certification tests, in-
cluding the appropriate subject-area test,
complete the two-semester field experience,
and secure recommendations from their
mentor and campus administrator.'?

The New York City Teaching Fellows Pro-
gram, established in 2000, is the largest alter-
native route in the country. Only one in eight
applicants becomes a teaching fellow. Appli-
cants must have a bachelor’s degree with at
least a 3.0 grade point average. The summer
before the school year begins, fellows must
attend an intensive seven-week training ses-
sion in which they observe and assist veteran

teachers. Fellows must pass the basic skills
and content-specialty certification exams be-
fore they can begin teaching. Once assigned a
teaching position, they must begin an ap-
proved master’s degree program that will
qualify them for continuing certification in
their subject area. Fellows now supply about
25 percent of new hires in New York City.

A relatively new approach to certification is
the Passport to Teaching program of the
American Board for Certification of Teacher
Excellence (ABCTE). Initiated in 2004, the
passport to teaching requires a professional
teaching-knowledge exam and a subject-area
exam. It is now recognized as a valid certifi-
cation route by five states: Florida, Idaho,
New Hampshire, Pennsylvania, and Utah.'?
Because it affords relatively low-cost access
to the profession, it can increase supply sig-
nificantly, but it puts heavy reliance on exams
to ensure that applicants are qualified.

Alternative routes can alter substantially the
composition of the teacher workforce, as the
Teaching Fellows Program in New York City
illustrates. In 2001 about half of all new
teachers hired in New York City were uncerti-
fied; by 2004 that share had fallen below 10
percent, and it continues to fall. In short, New
York City’s uncertified teachers have been
largely replaced by the teaching fellows.'
Moreover, the teaching fellows™ certification
exam scores, undergraduate college rankings,
and SAT scores on average substantially ex-
ceed those both of unlicensed teachers and of
teachers prepared in traditional programs.'®
Teaching fellows are also on average a more
diverse group than traditionally prepared
teachers, with relatively more men and half
again as many Hispanics and blacks. And the
teaching fellows are more likely than tradi-
tionally prepared teachers to work in more
difficult-to-staff schools.
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Additional Certification

Of thirty-eight states responding to a survey
by the National Association of State Direc-
tors of Teacher Education and Certification
(NASDTEC), 82 percent offer second-stage
certification, and 68 percent require it.!o
State requirements for second-stage certifi-
cation vary. Eighty percent of the states that
require such certification require additional
teaching experience, 15 percent require
teachers to have a master’s degree, while 12
percent require some other form of addi-
tional coursework. Twelve percent require
teachers to pass a state assessment.

In addition, forty-nine states recognize certifi-
cation by the National Board for Professional
Teaching Standards (NBPTS). Although no
state requires national board certification,
thirty-seven states provide financial incentives
to encourage teachers to pursue the rigorous
program, which is generally recognized as a
standard nationwide for evaluating the knowl-
edge and teaching skills of teachers.!”

Certification Exams

States began testing teachers as a condition
of employment during the 1960s. Since then,
they have increasingly used exams to assess
whether teachers have the minimum skills
needed to enter teaching. States give four
different types of tests: basic skills, liberal
arts general knowledge, subject-matter
knowledge, and pedagogic skills; some tests
cover combinations of these topic areas. Of
the states responding to the NASDTEC sur-
vey, 71 percent require a basic skills exam; 90
percent, a subject-matter exam; and 65 per-
cent, a pedagogy exam. Fewer than 25 per-
cent require a general knowledge exam. Most
states requiring exams use the Praxis exam
administered by Educational Testing Ser-
vices (ETS). Typically, each type of test cov-
ers areas that reflect different skills identified
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as important for teachers. For example, the
ETS professional knowledge test examines
knowledge of how to plan instruction, imple-
ment instruction, evaluate instruction, and
manage the learning environment.

States have different standards as to what con-
stitutes a passing score on the exams. Even
within states, passing scores change over time.
Passing scores are typically determined by a
panel of education experts who relate the min-
imum content knowledge and teaching knowl-
edge required of a beginning teacher to
knowledge demonstrated on the exam. Pass
rates are typically in the 70-90 percent range,
which is high relative to licensure exams in
professions such as law, accounting, or medi-
cine. Moreover, teachers typically may take
the exam as many times as they choose—
which raises the question of how many appli-
cants the exam ultimately screens out.

How Preparation and Certification
Affect Student Achievement
Depending on the path they take, people
who enter teaching may meet many or few
educational and testing requirements. In
most states the route to teaching through tra-
ditional preparation programs can be ardu-
ous. In some states alternative routes may
impose a lighter burden. What is the evi-
dence regarding the effectiveness of these
varying requirements in improving classroom
teaching and student performance? Whether
the varied components of teacher prepara-
tion or certification improve student out-
comes depends on the relationship of these
components to improved teaching and on the
teacher hiring decisions that would be made
in the absence of minimum requirements.

Teacher preparation and certification could
improve student outcomes by several differ-
ent paths. They could improve outcomes di-
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rectly, by improving teaching, or indirectly,
by providing information about teachers that
is related to achievement. For example, re-
quiring teachers to have more subject-area
knowledge in math could enable them to
teach math more effectively, thus improving
student assessments in math. But that same
requirement could also identify difficult-to-
measure attributes, such as motivation and
persistence, that are related to becoming a
more effective teacher. Certification require-
ments could improve student outcomes if
they delineate minimally qualified teachers
and if, in their absence, hiring authorities
would not hire the best candidates. The re-
quirements thus constrain districts to hire at
least minimally qualified teachers.

But because teacher preparation represents a
substantial cost to individuals, both in terms
of expenses, such as tuition, and in terms of
the time needed for coursework, which could
have been used for other activities, such as
employment, it may reduce the supply of
teachers. Preparation in state—approved pro-
grams does indeed provide some evidence
that a teaching candidate has a minimal set of
knowledge and skills. But if hiring authorities
can determine independently which teaching
candidates can most improve student
achievement, then eliminating the require-
ment for teacher preparation could improve
student outcomes by expanding the pool of
candidates. Thus the net effect depends on a
trade-off: the gain in student outcomes that
results from teacher preparation weighed
against the loss in student outcomes that re-
sults when authorities cannot hire people
who have not met preparation requirements
but who could nonetheless be effective

teachers.

A similar argument holds for certification
exams. These exams put a floor under the

measured knowledge individuals must have
to become certified. If the exams identify
good teachers more effectively than hiring
authorities can in the absence of the exams,
then they could improve student achieve-
ment. But if the exams make distinctions
based on knowledge that is not closely
related to student outcomes, or if they clas-
sify individuals erroneously, they could ex-
clude applicants who would be more effec-
tive teachers, thereby reducing student
outcomes.

As a final note, the effect of preparation re-
quirements and certification exams on teach-
ing and student outcomes will be felt most di-
rectly in the most difficult-to-staff schools.
Abundant evidence that teachers are sorted
by their certification requirements across
schools indicates that schools with the poor-
est or lowest-performing students have the
least qualified teachers.'® Higher-performing
suburban schools will be relatively unaffected
by the differential effect of preparation and
exam requirements.

Assessing How Preparation

and Certification Affect

Student Achievement

The extent to which teacher preparation and
certification improve the quality of teaching
is an empirical question. Answering it re-
quires focusing on questions in four key
teacher certification

areas: preparation,

exams, teacher supply, and hiring.

First, to what extent do the knowledge and
skills provided in teacher preparation pro-
grams improve teachers’ ability to raise
achievement for students? Some aspects of
preparation, such as content knowledge, may
be more important for student outcomes
than others. What is the evidence for each of
the components of preparation?
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Second, how effective are certification exams
in distinguishing between teachers who are
adequate and those who are inadequate at
improving student outcomes? Are the knowl-
edge and skills tested on certification exams
the same as those that raise student achieve-
ment? If so, to what extent do the exams reli-
ably test that information and distinguish
among candidates?

One reliable way to identify
the effects of certification and
teacher preparation on
students’ educational gains is
through experiments in which
teachers are randomly
assigned to students.

Third, does the requirement that teachers be
certified, with all that entails, deter some
people from becoming teachers who could
have improved student outcomes? If so, to
what extent?

And finally, how effective are local hiring au-
thorities in recognizing the attributes that
will make applicants effective teachers? First,
to what extent are hiring authorities assisted
by the information about teacher quality pro-
vided by teacher preparation and certifica-
tion? Second, to what extent do certification
requirements constrain hiring authorities
who would otherwise have hired less compe-
tent teachers?

Interpreting evidence on how teacher prepa-
affect
achievement requires care. First, as noted,

ration and certification student

relatively little is known about the specific
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content or quality of teacher preparation pro-
grams. Most of the empirical work is thus
based on proxies, which at times may not be
closely linked to the concept of interest. Sec-
ond, the usual caution in social science not to
interpret correlational relationships as causal
relationships warrants particular attention in
this instance, because of the well-docu-
mented and systematic sorting of students
and teachers, with the least-qualified teach-
ers teaching the lowest-performing students
within and across school districts.!” Because
more qualified teachers are much more likely
to teach students who perform well, re-
searchers must be careful in attributing bet-
ter student outcomes to the high qualifica-
tions of teachers. For example, if teachers in
schools where students perform best in math
are more likely to be certified in math, one
might be tempted to conclude that being cer-
tified to teach math contributes to higher stu-
dent achievement. But in reality the teachers
may be in schools where students perform
well in math because these teachers prefer to
teach good students and because employers
want to staff their courses with in-field certi-
fied teachers. Finally, the forces that lead
some states to have more rigorous certifica-
tion policies may also cause those states to
have accountability programs for students
and teachers that could also affect student
outcomes. Unless they take these other fac-
tors into account, analysts might mistakenly
conclude that student achievement is being
affected by certification, when instead it re-
flects some other effects.

One reliable way to identify the effects of
certification and teacher preparation on stu-
dents’ educational gains is through experi-
ments in which teachers are randomly as-
signed to students. Although experimental
design is increasingly popular in education
research, few such experiments have ad-
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dressed the issues raised in this review.?’ As
an alternative, researchers can rely on quasi-
experiments. In certain cases, for example, a
real situation comes close to random assign-
ment. In other cases, statistical methods can
control for teacher and student sorting. Al-
though a complete description of the re-
search methods that address the issue of
teacher and student selection is beyond the
scope of this article, suffice it to say that
using rigorous standards of causal modeling
calls into question much of the research on
the effects
teacher preparation on student outcomes.

of teacher -certification and

However, there are some notable exceptions.
For example, as described in greater detail
below, recent research using extensive ad-
ministrative data and sophisticated methods
isolates the effects of teacher certification re-
quirements on student value added.

Several analysts have recently reviewed re-
search on whether and how teacher certifica-
tion and preparation affect student out-
comes.’! We organize the evidence drawn
from these reviews around questions in the
four areas set out above: preparation, certifi-
cation exams, teacher supply, and hiring.

Preparation

Research insights regarding the effects of
graduate degrees and specific coursework on
teachers’ ability to improve students’ out-
comes have improved in recent years, but in
general good evidence remains limited. Fur-
thermore, the value of teacher preparation
may well differ depending on the grade level
or types of students being taught—issues to
which typically little attention is paid.

Many studies find that the students of teach-
ers with a graduate degree perform no better
than those of teachers with only a bachelor’s
degree.?> Other studies find both positive

and negative effects of teachers’ graduate de-
grees on student achievement.?> More nu-
anced research examines the relationship be-
tween the field of graduate work and the
subject matter taught and tested. For exam-
ple, achievement in high school math is
greater for students whose teacher has a
graduate degree in mathematics than for stu-
dents whose teacher either has no graduate
degree or a degree in another subject.** Al-
though it is plausible that subject-area gradu-
ate education could have such an effect, it is
unclear whether the stronger performance of
teachers with advanced degrees in math re-
flects their greater knowledge of math or
simply their interest in math, which presum-
ably predated and led them to graduate study
and would have affected student perform-
ance even if they had no master’s degree. Re-
searchers have uncovered no evidence of
similar effects of graduate work in English or
science.

Because both graduate and undergraduate
degrees can mask wide variation in subject-
specific courses, several studies have focused
on the number of subject-specific courses
that teachers took. One such study finds no
relationship between the number of college
math courses a teacher took and the math
gains of his fourth-grade students.> Others
find that students of teachers with more math
courses do have greater high school math
gains, but the effects are generally small.?6 Tt
could well be that the additional math
courses make a difference for high school
students but not for elementary school stu-
dents. Similar research on the number of sci-
ence courses is inconclusive, and researchers
have not yet focused on other subject areas.?”
Thus the evidence provides some small sup-
port for the value of subject-specific course-
work and graduate degrees, at least for teach-
ers of high school mathematics. Given this

VOL. 17 / NO. 1 / SPRING 2007 57



Donald Boyd, Daniel Goldhaber, Hamilton Lankford, and James Wyckoff

research base, the graduate coursework re-
quirements in some states’ certification sys-
tems, which impose large costs on teachers,
and the incentives for graduate coursework
in most school districts’ salary schedules,
which impose substantial costs on the dis-
tricts, deserve greater scrutiny.?®

The evidence for other areas of teacher
preparation is even more tentative. As noted,

Although research suggests
that knowledge and skills
regarding how to teach can
influence student
achievement, no study
identifies either which of
these skills are important or
the best way for aspiring
teachers to develop them.

an important component of virtually all certi-
fication and traditional teacher preparation
programs is training in pedagogy. Most tradi-
tional teacher preparation programs contain
multiple courses on aspects of pedagogy.
Nearly all routes into teaching include some
field experience, like student teaching, where
pedagogical skills may be learned and prac-
ticed. And the first years of teaching provide
important lessons on what works. Identifying
the best way to prepare teachers to convey
subject knowledge to various student audi-
ences is complex and a matter of some dis-
pute.?? Research examining how students
learn, together with the frequently replicated
empirical observation that teachers’ effec-
tiveness improves over the first few years of
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their careers, offers at least indirect evidence
that pedagogy is important.*’ Because peda-
gogy covers a number of distinct areas, it
should be possible to discern the relative im-
portance of various aspects of pedagogy by
identifying the relationship of sub-scores on
pedagogy exams or of specific coursework to

student achievement.

To our knowledge, however, no research fo-
cuses on the relationship between certification
exams in pedagogy and student achievement.
Of the few studies that examine the relation-
ship between pedagogy coursework and stu-
dent achievement, none finds causal evidence
and only a few provide even general correla-
tional evidence. For example, one study finds
that content-related pedagogy coursework in
mathematics is positively linked with student
achievement and is more closely linked with
higher gains than is additional content course-
work?t  Although research suggests that
knowledge and skills regarding how to teach
can influence student achievement, no study
identifies either which of these skills are im-
portant or the best way for aspiring teachers to
develop them. Given the substantial invest-
ment most teacher preparation programs
make in pedagogy, well-designed research in
this area could be important.

Many close observers of teacher education
believe that field experiences exert an impor-
tant influence on teacher preparation. Once
again, however, there is only limited research
documenting any relationship between field
experiences and student achievement, and
none sorts out what particular content and
duration of field experiences are most influ-
ential. As summarized by several studies,
evaluations of field experiences typically
focus on teachers” perceptions of how experi-
self-identified
2

ences are structured or

changes in beliefs or prac’cice.3
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Numerous studies explore whether easily
measured attributes of teacher preparation,
such as having a master’s degree, make a dif-
ference in student achievement. But the evi-
dence on whether particular features of
teacher preparation, such as the area of study
or the extent and nature of content courses,
affect student outcomes is much more lim-
ited. For policy at the state, school district, or
teacher education program level to be in-
formed, rigorous research examining the ef-
fectiveness of specific attributes of teacher
preparation is essential. There is room for
some optimism here, as several large-scale
studies are now attempting to examine these
relationships.®® But what is most remarkable
today is the lack of evidence on the effect of
almost any aspect of teacher preparation on
the performance of students.

Certification Exams

Certification exams are typically developed
by a panel of experts who determine the
passing level, or cut score, by relating mini-
mum levels of content and teaching knowl-
edge for beginning teachers to what is meas-
ured on the various exams. Two issues must
be kept in mind in using such exams to assess
the quality of teachers. First, the tests are not
directly linked to student outcomes and thus
may not be a good measure of how well a
teacher will perform in the classroom. Sec-
ond, the tests are designed to distinguish
knowledge around the cut score and proba-
bly perform less well as a proxy for skills and
knowledge as scores move away from that
point. Because cut points for certification
exams differ from state to state, it is possible
to assess how scores, especially around the
cut point, might affect student achievement.
Moreover, in many states teachers who fail
certification exams are allowed to teach as
uncertified teachers, offering another oppor-
tunity to examine how the knowledge and

skills measured by the exams affect student
achievement.

A growing body of research is evaluating the
extent to which certification exams are good
signals of teacher effectiveness by examining
the relationship between teachers’ exam
scores and the achievement gains of their stu-
dents.® In general, this research finds that
exam scores are positively linked to teacher
effectiveness, but the size of the effect varies
widely—probably because data were aggre-
gated to different levels and because the
studies failed to account for the sorting of
teachers and students that may bias these
effects.

Three recent studies address these issues
with strong research designs and good data.®
In both North Carolina and New York City,
these studies find, performance on required
certification exams is predictive of teachers’
abilities to increase student achievement, es-
pecially in math, but exam scores affect stu-
dent achievement less than, for example,
teacher experience does. Thus the exams do
distinguish among teachers, but only rela-
tively weakly.

Overall, research suggests that requiring cer-
tification exams does not result in a higher
proportion of “good” teachers’ being selected
but does reduce overall participation in
teacher preparation.® Teachers in states with
exam requirements have similar academic
qualifications to teachers in states without
them, although the qualification measures
are limited and it is unclear whether unob-
served attributes might differ. Research on
how requiring the exam affects pursuit of ed-
ucation degrees is limited to a single cohort
of teachers, and the effect is identified from
differences across states, so this finding
should be treated with care. These exams do
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tend to disproportionately screen out minor-
ity teacher applicants.®”

Teacher Supply

The problem in assessing whether requiring
certification ~deters potentially effective
teachers from entering the profession is ob-
serving what social scientists call the counter-
factual—in this case, how the size and com-
position of the pool of teacher candidates
would have differed without certification. All
states certify teachers, and even in states
where certification is least rigorous, the re-
quirements can be meaningful. One study
uses the variation across state certification re-
quirements to examine whether the require-
ments reduce the likelihood that college
graduates are education majors. It finds that
more stringent certification course require-
ments do reduce the share of education ma-
jors, all else equal.®® But this evidence, while
suggestive, must be viewed with caution,
given that the study observes the effect of
differences in course requirements at a single
point in time. These differences may be cor-
related with other differences across states
that influence the likelihood of becoming an
education major. In short, direct evidence on
how certification affects the supply of teach-
ers is lacking.

The extent to which alternative routes may
affect teacher supply by producing teachers
who perform well is one of the most pressing
policy issues related to teacher preparation.
Until recently, research on alternate routes
did not compare the effects on student out-
comes of teachers who reached the profes-
sion by different routes. Several such analy-
ses, though, are now available.

One insight into how more lenient certifica-
tion requirements might expand teacher sup-
ply comes from comparing the attributes of
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alternatively certified and traditionally pre-
pared teachers. Nearly all alternative certifi-
cation programs lower the cost of becoming a
teacher, either by reducing the requirements
that teachers must fulfill or by allowing
teachers to complete requirements while
earning a salary as a teacher, or both. Much
of alternative certification is focused on at-
tracting people into teaching who did not
major in education and might never have
been interested in doing so. Some alternative
certification programs have been able to re-
cruit teachers with stronger qualifications
than those of traditionally prepared teachers.
For instance, in 2003 Teach for America
(TFA) had 16,000 applicants for 1,800 avail-
able slots and was therefore able to be highly
selective in terms of teacher qualifications.®
But even in the districts where TFA has its
greatest presence, its teachers are a small
fraction of the entering teaching workforce.
Can alternate routes attract a significant
share of entering teachers with strong quali-
fications?

As noted, teachers recruited in recent years
to teach in New York City public schools
through the New York City Teaching Fellows
Program constitute about a quarter of all new
teachers and have qualifications (for exam-
ple, certification exam scores, undergraduate
college rankings, and SAT scores) that on av-
erage substantially exceed those of teachers
from traditional preparation programs.*’ But
these mere facts are far from an analysis of
how supply would be affected in the absence
of certification. On one hand, New York City
Teaching Fellows are given a stipend to sub-
sidize their graduate education, likely induc-
ing an increased interest independent of the
reduced entry requirements. On the other
hand, they must complete the same require-
ments as other teachers to receive their sec-
ond-stage certification, likely dampening in-
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terest in the program, since requirements
have been delayed but not eliminated.

What is the evidence on the relative effec-
tiveness of alternate route teachers? Because
Teach for America places teachers in several
states it is one of the most widely known al-
ternative route programs, and several studies
have analyzed differences in achievement
among students taught by Teach for America
teachers, traditionally certified teachers, and
unlicensed teachers.*! Their findings are sim-
ilar, but differ somewhat depending on speci-
fication and the school districts examined.
The most persuasive evidence suggests that,
on average, students of entering TFA teach-
ers perform at least as well in math as those
of other entering teachers, including those
from traditional preparation programs, but
slightly worse in English language arts. With
two or three years of experience, TFA teach-
ers have student gains that are somewhat bet-
ter than those of other teachers in math, and
about the same in English language arts.
Findings for the New York City Teaching
Fellows are similar. New York requires alter-
natively certified teachers to complete a mas-
ter's program in education, thus the TFA
teachers and New York City Teaching Fel-
lows are enrolled in education courses during
their first three years of teaching. These eval-
uations bundle two characteristics of teach-
ers—their general ability and their prepara-
tion to teach. As noted, TFA and the New
York City Teaching Fellows Program strongly
emphasize recruitment and selection, and
their teachers have better general qualifica-
tions but receive substantially less pre-teach-
ing preparation to teach. Thus, these findings
may mean that the higher general qualifica-
tions of TFA and Teaching Fellow teachers
initially offset the more substantial prepara-
tion of teachers following the traditional
route.

It is important to note that to date, all the
studies that have examined the effects of
teacher preparation on student achievement
have compared one program with another
and they do not indicate performance in an
absolute sense. Thus, all programs may be
doing a fine job or all may be producing rela-
tively weak gains in achievement. One study
finds wide variation among teachers within
each pathway, suggesting that much remains

Thus, these findings may
mean that the higher general
qualifications of TFA and
Teaching Fellow teachers
initially offset the more
substantial preparation of
teachers following the
traditional route.

to be learned about what knowledge and
skills in teachers best produce student

achievement gains.*?

Hiring
Requiring state certification of teachers con-
strains local hiring to candidates who at least
meet the certification  requirements.
Whether it improves or diminishes the qual-

ity of teachers hired depends on the ability

and incentives of hiring authorities.

The degree to which localities discern
teacher quality and act on that information
depends on the ability of hiring authorities to
identify teacher qualifications that signal abil-
ity to improve student outcomes. It also de-
pends on the capacity of their human re-
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source departments and the incentives they
have to improve students” academic achieve-
ment. In many districts certification may
have no effect at all in schools that teachers
find attractive because these schools have an
ample supply of applicants who would easily
meet most certification requirements. Diffi-
cult-to-staff schools, though, have no such
supply and have in the past hired many un-
certified teachers. Enforcing certification re-
quirements would force these schools to alter
their hiring patterns. Thus, a promising re-
search strategy is to examine hiring decisions
in difficult-to-staff schools, where this effect
is likely most keenly felt, especially under in-
creased accountability for student outcomes.

Surprisingly little evidence is available on
whether school systems make good selections
among teacher applicants, and that evidence
is mixed. One research study finds that
teacher applicants who attend above-average
colleges are significantly less likely to be hired
than applicants who attend below-average
colleges and that attributes such as under-
graduate GPA and subject specialties have
only a small effect on an applicant’s probabil-
ity of being hired.*3 But that research exam-
ines the attributes only of teachers who ulti-
mately take jobs and does not distinguish
between the attributes that employers value
and look for in job candidates and the attri-
butes of teachers who are willing to accept
jobs. Highly qualified candidates may simply
not be willing to teach in schools where less-
qualified candidates accept jobs. Other re-
search finds that employers prefer to hire
teachers with better academic qualifications,
such as higher scores on certification exams
and a degree from a better undergraduate
college.** Employers’ weightings of job candi-
dates are strongly related to higher scores on
the teacher certification exam, especially in
the range just above the exam cut score.
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But recent evidence suggests that districts
rely more on interviews and teacher creden-
tials in making hiring decisions than on ob-
servations of teachers in the classroom. On
the whole, new teachers report having had
relatively few interactions with school-based
personnel in the hiring process.*> In addition,
teachers were more frequently asked to sub-
mit transcripts, letters of reference, and re-
sumes than portfolios and writing samples.*6
In many school districts, then, the hiring
process is not likely to be good at distinguish-
ing high-quality teachers, much less at pro-
viding a guarantee of hiring the best available
teachers. Moreover, recently implemented
accountability systems within each state may
well change the incentives that school dis-
tricts face to hire and retain the teachers
most likely to improve student achievement.
In sum, it is not possible to judge whether
school districts” hiring decisions are helped or
hurt by the constraint of being able to hire
only certified teachers.

Policy Implications

In theory, strong teacher preparation and
certification requirements can either im-
prove or worsen student outcomes, depend-
ing on how well these requirements distin-
guish among more able teachers, on how
they affect the supply of potential candi-
dates, and on the ability and motivation of
local hiring authorities. If more stringent re-
quirements improve student achievement
and deter relatively few potential teachers,
then the requirements may well be good pol-
icy. Reduced certification requirements be-
come more attractive as the effect of these
requirements on student outcomes dimin-
ishes, the pool of prospective teachers who
are deterred by the requirements grows, and
the ability of schools to identify applicants
who will produce good student outcomes in-
creases. What evidence have researchers
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produced to make it possible to evaluate
these issues?

In the area of teacher preparation, substan-
tial evidence suggests that general graduate
preparation does little to improve student
performance. Content knowledge in math
contributes to student achievement in math,
but little is known about other subject areas
or about the quantity or focus of content
knowledge that is relevant. Subject matter
pedagogy may improve student achievement,
but no evidence exists on most other aspects
of pedagogy. Nor have researchers produced
evidence that teacher field experiences affect
student outcomes, although most teachers
and other close observers see a strong link
between the two. There is, however, evi-
dence that highly selective alternative route
programs can be a good source of qualified
teachers.

As to certification exams, there is good evi-
dence that teachers’ scores on the exams
have a modest positive effect on their stu-
dents” achievement, with the best evidence of
an effect in math. But without evidence on
the supply effects of certification exams, the
net effect remains in doubt.

In the area of teacher supply, there is modest
evidence that teacher certification require-
ments shrink the pool of people who pursue
teaching careers but virtually no evidence on
whether shrinking the pool has had a mean-
ingful effect on student outcomes.

And finally, in the area of hiring, the evidence
suggests that schools have limited ability to
identify in prospective teachers the attributes
that allow them to improve student outcomes.

What are the policy implications of this re-
search? In a few areas, evidence of how

preparation and certification affect student
achievement is relatively firm. In others, al-
though little is known, circumstantial evi-
dence provides some insights. In too many
areas, though, the evidence is just too thin to
have implications for policy. The lack of evi-
dence should not, however, be interpreted to
mean that potentially large effects do not
exist. Given the enormous investment that is

If more stringent require-
ments improve student
outcomes and deter relatively
few potential teachers, then
the requirements may well

be good policy.

made by would-be teachers, education
schools, school districts, and states in prepar-
ing and certifying teachers, and given the
possibility that these requirements may re-
duce student achievement, the lack of con-
vincing evidence in most of these areas is dis-
turbing. The lack of an evidentiary base is
important and has implications for both re-
searchers and policymakers.

The cost of ill-informed policy can be enor-
mous. Consider, for example, a policy that re-
quires all new teachers to have three credit
hours (about forty-two classroom hours) of
training in X before entering teaching. Based
on estimates of the number of new teachers
and the average wages of teachers, the cost of
such a policy would exceed $250 million a
year. If X can be shown to sufficiently im-
prove outcomes for the students of these
teachers after accounting for any reductions
in supply, it is likely a good investment. If not,
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these are resources that could well have been
put to much better use. Compare the cost of
this seemingly small policy intervention with
the structure of teacher preparation and certi-
fication as a whole and it quickly becomes
clear that better evidence could have an enor-
mous effect on the use of scarce resources.

How are researchers and policymakers to
move from the current state of knowledge of
the effects of teacher preparation and certifi-
cation to a more informed position from
which good resource decisions can be made?
Although there are hopeful signs that rigor-
ous research developing causal connections
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between interventions and student outcomes
is becoming more common, too often both
researchers and policymakers fall short. Re-
searchers often find it too costly, either in
time or money, to develop data needed for
convincing causal analysis. Policymakers
often implement policy in ways that make
evaluation difficult, if not impossible. Be-
cause most policies are developed and imple-
mented by states and school districts, state
and school officials should work much more
closely with researchers as policies are con-
templated. Both researchers and policymak-
ers must thus change the ways they typically
go about their work.
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