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A growing body of empirical evidence shows teacher quality to be the most important schooling factor predict-
ing students’ learning gains. Unfortunately, US public schools face difficulties attracting the best and brightest
college graduates. Over the last several decades there has been a notable shift in the occupational choices of
prospective teachers. The most academically proficient college graduates were, in the 1960s, as likely to enter
teaching as any other occupation. Today, however, teachers are disproportionately drawn from the lower end
of the academic proficiency distribution. We explore these trends and speculate on the reasons for them. In
particular, we focus on the roles of compensation structures and changes in the labour market in explaining
the occupational decisions made by existing college graduates and what these foreshadow for the teacher
work-force in the future.

. INTRODUCTION studies documenting the relatively lownational level

of student academic performance over the last two
Improve the quality of teachers to increase stu- decades, and empirical findings identifying teacher
dent learning. Tt seems like a simple and direct quality as the single most important school vari-
course of action in the wake of the multitude of able influencing student achievement.>?

! Kirsten Martens provided excellent research assistance. The authors thank two anonymous referees and the Editor for helpful
comments. The views expressed in this article are solely those of the authors and do not necessarily reflect those of Brigham Young
University, The University of Washington, or the RAND Corporation.

2 For more information, see Hanushek (1986, 1997); Hedges ef al. (1994); Hanushek et al. (2002); and Goldhaber (20025).

3 Since most of the research on teacher quality uses data from the USA, this paper focuses on teacher quality in the USA, with
studies based on other countries referenced where appropriate.
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The practical implementation of this effort has
proven to be much more problematic than its theo-
retical base. To date, school boards, teachers, and
researchers have been unable to reach a consensus
on a definition of high quality for teachers. Indeed,
teacher quality is an oft-used, but ill-defined term. It
has been understood to signify that teachers possess
certain attributes and credentials (e.g. experience,
degree level, certification, etc.), have mastered
particular skills or standards (e.g. those developed
by organizations such as the Interstate New Teacher
Assessment and Support Consortium (INTASC)),
or possess other less tangible qualities that make
them effective.*

Many of these definitions suggest that teacher
quality is an immutable characteristic; in fact, it is
quite possibletoimaginethatateacher whois highly
effective in one setting is ineffective in another.
Some teachers may do well in highly structured
environments with explicit standards and account-
ability measures, while others have teaching styles
that flourish in more flexible environments. The
skills required to teach honour-track students effec-
tively may be quite different from those necessary
to educate students who are struggling in the class-
room. For our purposes, we define teacher quality
as a teacher’s ability to produce growth in student
achievement. However, accurately measuring
teacher quality can present a variety of difficulties.
Based on our definition, one could not hope to
measure quality in the absence of actual teaching
experience, which makes the definition somewhat
unsatisfactory for addressing certain policy ques-
tions (e.g. which new teachers should schools se-
lect). In light of this, we discuss the teacher at-
tributes that appear to be mosthighly correlated with
teacher quality, and for exposition purposes we use
the term ‘teacher quality’ to refer to teachers who
possess those attributes.

While the focus of this paper is on teacher quality,
we note that the trade-off between teacher quality
and quantity has important policy implications. For
example, is it a more efficient use of resources to
raise teacher pay and increase teacher quality, or is
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it better to hire more teachers of the same quality at
the same or lower pay? These are important and
difficult issues, not only conceptually but also em-
pirically. The research literature on the relation
between teacher pay and teacher quality, as well the
literature on the effects of class-size reduction (i.e.
increasing teacher quantity) are both decidedly
mixed.’> The one facet of this line of research,
though, that is consistently robust is that teacher
quality is the most important determinant of student
achievement. Therefore, while we recognize the
relevance of the trade-off between teacher quality
and quantity, a thorough exploration of this issue is
beyond the scope of this paper, and we focus
primarily on the role of teacher quality on students
and in the labour market.

In this paper, we use various measures of quality to
assess the quality of the teacher work-force in the
USA. We argue that there are reasons for concern,
given what we know about the links between vari-
ous teacher attributes and student achievement. In
particular, the teacher work-force is lacking in the
very teacher attribute most strongly predictive of
teacher effectiveness: academic proficiency. We
show evidence that there has been a precipitous
decline in the academic proficiency of teachers over
time, and that teachers today are less academically
proficient than college graduates who enter other
occupations. Finally, we discuss the role of the
teacher labour market and, in particular, the salary
structure in explaining these trends, and we specu-
late about whether some prominent reform efforts
are likely to have much impact on the quality of the
teacher work-force. The paper is organized as
follows. In the next section we discuss the research
linking teacher quality, and specific teacher charac-
teristics, to student achievement, making the case
that we ought to be concerned about the academic
proficiency of the teacher work-force. In section I11
we trace changes in the academic qualifications of
teachers over time, and show how they compare
with other college graduates today. We highlight
possible explanations for the teacher quality prob-
lem in section I'V. In section V we focus on teacher
policy reforms and speculate about their effects on

4 See Goldhaber and Anthony (2004) for a more detailed description of how teacher quality has been historically, or is currently,

defined.

3 For evidence on these topics see Hanushek (1999) on class-size effects in the USA, Graddy and Stevens (2004) and Dearden
et al. (2002) on class-size effects in the UK, Hanushek et al. (1999) on teacher pay and teacher quality, and Goldhaber (20025)

on teacher quality and student achievement.

231

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



OXFORD REVIEW OF ECONOMIC POLICY, VOL. 20, NO. 2

the teacher work-force, and in section VI we offer
some conclusions and suggest avenues of additional
study.

Il. RESEARCH ON TEACHER QUALITY

(i) Total Contribution of Teachers to Student
Learning

Contemporary analyses have increasingly revealed
the critical role teacher quality plays in explaining
student achievement. Most studies, including the
now famous Equality of Educational Opportu-
nity (the Coleman Report) (Coleman et al., 1966),
show that schooling characteristics, including meas-
ures of teacher quality, are less important than
family-background factors in influencing student
outcomes. However, among school-related compo-
nents, recent research has identified teacher quality
as the single most important determinant of stu-
dent achievement.®

The availability of new datasets that link students
and teachers and track both over time has permitted
researchers to estimate the overall contribution of
teachers to increases in student learning. Recent
studies in Tennessee (Sanders and Rivers, 1996;
Wright et al., 1997; Sanders et al., 1997) and Texas
(Hanushek ez al., 2002) suggest that the impact of
teacher quality swamps that of any other school
factor, and that there is a wide range of effective-
ness among teachers. Goldhaber et al. (1999) and
Hanushek et al. (2002), for example, both estimate
that teacher quality accounts for approximately 8
per cent of the total variation in student achieve-
ment. And the impact on students of having a high-
rather than a low-quality teacher can be profound.
Hanushek (1992) finds that, all else equal, a student
with a very high-quality teacher will achieve a
learning gain of 1.5 grade-level equivalents, while a
student with alow-quality teacher achieves a gain of
only 0.5 grade-level equivalents, suggesting that the
quality of a teacher can make the difference of a full
year’s learning growth. Sanders and Rivers (1996)
find teachers who are in the lowest quintile of
effectiveness produce average studentlearning gains
of roughly 14 percentile points in a year, while the

most effective (top quintile) teachers were found to
produce gains that averaged 52 percentile points.

While teacher quality clearly is an important con-
tributor to student learning, there is a far less clear
picture as to which, if any, teacher characteristics
predict teacher quality. Goldhaber et al. (1999), for
instance, estimate that only about 3 per cent of the
contribution teachers make towards explaining stu-
dent achievement is associated with teacher cre-
dentials such as experience and degree level. The
remaining 97 per cent was found to be associated
withteacher qualities or behaviours that could notbe
separately isolated and identified. This raises the
question of which, if any, observable teacher char-
acteristics predict teacher effectiveness, a topic
that is explored further in the next section.

(ii) Teacher Characteristics that Predict Quality

A long line of research, dating back to the Coleman
Report(Coleman ezal., 1966) studies the impacts of
schooling attributes on student achievement
(Hanushek, 1987; Greenwald et al., 1996). Much of
this research on teachers has focused on two at-
tributes: degree level and years of experience. The
literally hundreds of educational productivity studies
that include these teacher attributes reach different
conclusions as to their importance. Ina widely cited
synthesis of many ofthese studies, Hanushek (1986)
concludes that ‘the results are startlingly consistent
in finding no strong evidence that . . . teacher
education, or teachers’ years of experience have an
expected positive effect on student achievement’
(p. 1162). This conclusion has not gone unchal-
lenged, as other reviews of the literature have
reached quite contrary conclusions. Greenwald et
al. (1996), for instance, reviewed a similar, though
not identical, set of studies and they conclude:
‘variables like teacher academic ability, teacher
education, and teacher experience show very strong
relations with student achievement’ (p. 384).

What explains the divergent conclusions in the
literature about the impacts of teachers’ degree
level and years of experience? Some of the differ-
ences can be explained by the weighting of the
articles chosen for inclusion in the above reviews

¢ See Hanushek (1986); Grissmer et al. (1994); Wright ez al. (1997); Goldhaber et al. (1999).
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(Krueger, 2003), and the methodologies research-
ers use in synthesizing sets of research articles. For
example, Todd and Wolpin (2003) show that many
of the econometric specifications used to estimate
the relationships between schooling resources and
student outcomes rely on strong theoretical assump-
tions, and the violation of these assumptions canlead
to substantially biased coefficient estimates.”

It is also quite possible that specific teacher at-
tributes may matter more in some contexts than
others. For example, the value of gaining a year of
experience at the beginning of one’s teaching ca-
reer is unlikely to be the same as the value of an
additional year towards the end of one’s career.
Most educational production studies on years of
teaching experience treat the effect of the gain
between any two years as being the same. How-
ever, studies with more flexible econometric speci-
fications, that allow the effect to vary, show that the
typical teaching learning curve is steep and rises
upwards until a peak is reached in a teacher’s first
couple of years (estimated to be year two for
reading and year three for maths) and then de-
creases slightly orplateaus after that(Murnane, 1975).
Recent studies that do allow for a non-linear relation-
shipbetween teacher experience and student achieve-
ment found convincing evidence that experience in
the classroom does mattermore early onin ateacher’s
career (Kain, 1995; Hanushek ez al., 2002).

The story with regard to teacher degree level is
similarly nuanced. Some teacher degrees appear to
matter, but only in specific contexts. In particular,
the degree level appears to matter if it represents the
level of training that teachers have in their subject,
and if teachers are teaching older or more advanced
students. For example, research by Goldhaber and
Brewer (1997) on secondary-level students sug-
gests that degrees in general do not predict teacher
effectiveness, but degrees in maths and science do
for teachers teaching in those subjects.® Similarly,
research by Monk and Rice (1994) on eighth grade
students shows that in subjects where training ap-
pears to make a difference (e.g. maths), the impact
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of subject-specific training depends on the context
of the classes taught. They find that the number of
maths courses taken by teachers while in college
had an impact on students’ achievement, but only
when teachers are assigned to teach more ad-
vanced maths courses.’

So are there any teacher attributes that predict
teacher quality on a more universal basis? We argue
that a stronger case can be made for measures of
teachers’ academic performance or skill as predic-
tors of teachers’ effectiveness. Ehrenberg and
Brewer (1995), in a re-analysis of data from the
Coleman Report, find a positive relationship be-
tween teacher performance on a short test of verbal
ability and student achievement gains. A study
based on more recent data from the National Edu-
cational Longitudinal Survey of 1988 (NELS)reaches
asimilar conclusion based on a single question on the
survey (Rowen et al., 1997). Teachers who accu-
rately answer the NELS maths quiz item show a
0.018 effect size on student achievement at schools
with average-ability students. In addition, at schools
that are one standard deviation below the mean for
student ability there is a 0.063 effect size on student
achievement when the teacher answers the maths
quizcorrectly.

Similar results were cited in several other studies.
Ferguson (1991) finds a link between three teacher
characteristics (and one classroom characteristic)
and student performance on test scores in Texas.
The characteristics were: teacher language score
on the TECAT (Texas Examination of Current
Administrators and Teachers), teacher experience,
teacher master’s degree status, and class size.
Ferguson and Ladd (1996) find similar results in
Alabama, except that they find that teacher experi-
ence had no significant effect on student outcomes.
Strauss and Sawyer (1986) find that a 1 per cent
increase in teacher quality as measured by teacher
test scores results in a 5 per cent decline in student
failure rate on high-school competency exams. In
2001, Strauss and Vogt showed that hiring teachers
with a greater general knowledge base has a very

7 1t is possible to test empirically for model mis-specification, but only with certain data structures (Todd and Wolpin,

2003).

8 Tt is useful to note that selection bias should be accounted for when considering subject-matter training effectiveness. If the
best teachers in a given subject leave the profession, then subject-matter training will likely appear less effective.

 Atthe elementary level, by contrast, Eberts and Stone (1985), do not show a positive relationship between the number of maths
courses taken by teachers and their fourth-grade students’ achievement in maths.

233

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



OXFORD REVIEW OF ECONOMIC POLICY, VOL. 20, NO. 2

large effect on composite measures of student
achievement. Finally, Ehrenberg and Brewer (1994)
find that students learn more from teachers who
attended more selective undergraduate institutions.

For some perspective on how these results compare
to the findings on teacher degree level and years of
experience, it is useful to return to the Greenwald et
al. (1996) review, cited above, that reaches the
conclusion that degree and experience levels do
matter for student achievement. They found statis-
tically significant positive effects for teachers hav-
ing masters degrees in 15 per cent of the cases
reviewed (as opposed to a statistically significant
negative effect in 13 per cent), and statistically
significant positive effects for teacher experience in
29 per cent of the cases reviewed (as opposed to a
statistically significant negative effect in 3 per cent
of cases). There were far fewer studies that analys-
ed the impact of teacher academic proficiency (they
usethe term ‘academic ability’) on student achieve-
ment, but they find a statistically significant positive
relationship in about 50 per cent of the cases, a far
higher ratio than for degree or experience level.

While measures of academic proficiency are obvi-
ously limited measures of teacher quality, they do
appear to represent the best easily quantifiable
predictor of how effective a teacher will be in the
classroom. Thus, in the following section we focus
on how teachers’ measured academic proficiency
has changed over time, and how it compares to that
of other professionals.

lil. THE ACADEMIC QUALIFICATIONS
OF TEACHERS

(i) Changes Over Time

The majority of teachers are, and historically have
been, women. For example, since the widespread
formalization ofkindergarten to grade 12 schooling
in the 1930s, the teacher work-force has consist-
ently been comprised of over 65 per cent women
(Pulliam, 1982). However, the type of women who

opt to enter the teacher labour market has changed
dramatically over time as the role of women in the
labour force has evolved.!® Prior to the 1960s and
1970s, women were excluded from many occupa-
tions outside of the teaching profession. This repre-
sented a de-facto subsidy of education as teaching
was one of few occupations that granted entrance
to talented women who wished to participate in the
labour force. In addition to the increase in opportu-
nities for women in other fields, beginning in the
1980s women saw a decline in teacher salaries in
relation to the salaries that they could earn in other
fields. In 1975 women earned, on average, 35 per
cent more by teaching than by working in other
fields, but by 1992 that difference had shrunk to 10
per cent (Turner, 1998).

Today schools are forced to compete with other
occupations to attract talented employees and the
effects of this competition (discussed in greater
detail in the following section) are evident. For
example, 4550 per cent of white females born in
the 1940s who entered the teaching profession
scored above the eightieth percentile, compared
with only about 15 per cent of those born in the mid-
1960s (Bacolod, 2001). In the mid- to late 1960s,
college graduates with high intelligence quotient (IQ)
scores (i.e. those scoring 130) were about as likely to
enter teaching as those with substantially lower 1Q
scores (i.e. those with scores of 100), but by 1980
graduates with lower scores were four times as
likely to enter teaching than higher scoring gradu-
ates (Murnane et al., 1991). And the decline appears
tohave continued since that period. Boydezal. (2001)
find that less than 10 per cent of teachers failed
either of the two commonly used teaching entrance
exams in New York State in 1985, but the failure
rate rose to over 20 per cent of teachers by 1999.

(ii) Teachers Versus Other College Graduates
Today

The decline over time in academic performance of
those entering teaching has resulted in a teacher
work-force today that compares unfavourably, at
least based on selected measures of academic

1% Since females make up the majority of the teacher work-force, most of the research on teacher quality has focused on females.
A study by Lakdawalla (2001), reports some evidence of gender differences in teacher-quality trends. Using relative wages as a
measure for teacher quality, Lakdawalla found that from the 1900 birth cohort to the 1955 birth cohort the wages of male school
teachers—adjusted for experience and weeks worked—declined by about 23 percentage points relative to college-educated workers.
The decline for females was even more pronounced, at 50 percentage points.
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performance, to college graduates who enter other
occupations. In fact, those who do well academi-
cally are disinclined to make decisions necessary to
enter the teacher work-force, they are less likely to
choose teaching as an occupation, and if they
become a teacher they are more likely to leave the
teaching profession.

The mean verbal Scholastic Aptitude Test (also
known as the SAT, it is a national college entrance
exam) scores of those high-school seniors who
indicate an intention to major in education (= 409/
800), are significantly lower than those intending to
major in the social sciences (= 438/800), in the arts
and humanities (= 452/800), and the physical sci-
ences (=500/800), while in college (US Department
of Education, 1997). Weaver (1983) finds that the
average prospective education major had a verbal
SAT score that placed him or her at the 37th
percentile of those who took the SAT test in 1972.

Intention may not be strongly related to the major
individuals actually end up pursuing while in college,
but evidence on those enrolled in different majors
paints a similar picture. Education majors have
college entrance exam scores (the SAT or Ameri-
can College Testing Assessment (ACT)) that are
roughly twice as likely to place them in the bottom
quartile of the exam distribution than in the top
quartile (Condition of Education report by the US
Department of Education, 2001). Furthermore, while
in college, education majors are far more likely to
take remedial maths and English courses than are
non-education majors (US Department of Educa-
tion, 1996). For example, 15 per cent of education
majors report taking at least one remedial maths
course as compared with 12 per cent of non-
education majors, and the corresponding figures for
remedial English are 13 per cent and 7 per cent.

One measure of intention to teach is whether or not
individuals opt to take alicensure exam required for
entrance into the teacher labour force. Gitomer and
Latham (1999) linked SAT and ACT score data
with data from more than 300,000 prospective teach-
ers who took the licensure exam, Praxis II (a widely
used teacher admission exam administered through-
out the nation by Educational Testing Service).

They found that only maths and science teachers
had higher mean maths SAT scores than the college
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graduate average. Teachers of all other fields,
including English, social studies, art and music,
physical education, and special education, had mean
maths scores below the college graduate average.
The distribution for mean verbal SAT yielded the
same trend but to a lesser extent: teachers licensed
in maths, social studies, foreign language, science,
and English had mean verbal SAT scores above the
college average, butall other teachers, including the
average score of elementary education teachers,
had scores below average college graduate scores.

Given the above findings, it is not surprising that
there exists a statistically significant negative rela-
tionship between measures of academic perform-
ance and the decision, among college graduates, to
become a teacher (Manski, 1987; Hanushek and
Pace, 1995; Vegas et al., 2001; Podgursky et al.,
2003). And, as Goldhaber and Liu (2003) report,
based on the cohort of 1992/3 college graduates,
public school teachers have average combined ver-
bal and maths SAT scores (= 946/1600), that are
substantially lower than the average combined scores
of college graduates who opt to pursue a non-
teaching career (= 1,003/1,600).

Finally, research shows that the teachers who quit
the profession tend to be more academically profi-
cient than those who remain in it (Schlechty and
Vance, 1981; Murnane et al., 1991; Hanushek and
Pace, 1995). Murnane et al. (1991) found that
teachers in North Carolina with high test scores
were less likely to continue teaching than teachers
with lower scores, which held true even forteachers
who had been in the field for 10 years. They also
found that, within the field of teaching, chemistry
and physics teachers stayed for the shortest amount
oftime, while elementary school teachers stayed for
the longest. Put simply, at every stage along the
career of potential or actual teachers, teaching loses
those individuals who demonstrate strong academic
abilities. We explore some potential explanations for
these observed trends in the following section.

IV. EVOLUTION OF TEACHER
QUALITY: WHY TEACHER
QUALITY IS WHATIT IS TODAY

To understand why prospective and current teach-
ers make the career decisions that they do we must
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Ratio of Starting Salaries in Several Occupations to Those in Teaching
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understand the choices made by those individuals
who consider teaching a viable option but pursue a
different opportunity. Clearly, teacher salary is a
major determinant in attracting and retaining teach-
ers. However, even when adjustments are made to
the teacher’s work schedule (multiplied by 6/5 to
compensate for annual differences), teacher sala-
ries tend to be lower than those of many other
professions. For example, in 2002 the average
annual salary for teachers was around $53,000,
compared to $55,000 for accountants, $72,000 for
programmetr/analysts, $78,000 for engineers, and
$90,000 for attorneys (AFT, 2003).

This is also reflected in Figure 1, which shows the
ratios of starting salaries of anumber of professional
occupations relative to teaching. The ratios pre-
sented in Figure 1 show how the various occupa-
tions compare to teaching in terms of wages. A ratio
equal to one indicates that the comparison occupa-
tion has the same salary as teaching. A ratio greater
than one implies that the comparison occupation has
a higher average salary. For example, a ratio of 1.5
means that the comparison occupation has a begin-
ning salary that is 1.5 times greater than the begin-
ning teacher salary. The graphs in Figure 1 indicate
that starting salaries in other occupations are well
above starting salaries for teaching, although the
degree of disparity is not constant over time.
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Theratios of starting salary demonstrate the relative
attractiveness of teaching over time. Starting in
1980, the entry-level salaries of other occupations
tend to be well above the starting salaries of teach-
ing. Through the early tomid-1980s theratios began
to fall, indicating that teacher salaries became rela-
tively more attractive in terms of starting wages.
The time period 198896 is characterized by rela-
tively stable ratios, suggesting that teaching was
neither gaining nor losing substantial ground to the
other occupations. After 1996 there is a general rise
in the ratios, suggesting that starting teaching sala-
ries began to fall behind the comparison occupa-
tions. This was a time period of rapid economic
growth, particularly in technical occupations. The
growth in salaries in these occupations was not
matched by growth in teacher salaries.

A notable implication from Figure 1 is that the
starting salary ratios, although generally following
the same trend for various occupations, tend to rise
or fall at different rates for different occupations. In
particular, Figure 1 shows ratios in the late 1990s
increasing more rapidly for occupations employing
individuals with training in computer science, maths,
and statistics compared to those with training in
liberal arts or accounting. Thus, while teaching was
becoming less financially attractive than employ-
ment in many other occupations, the rate at which
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this was occurring was not uniform across occupa-
tions. This is consistent with research that suggests
that individuals with different types of training (e.g.
different college majors) receive different eco-
nomic returns in the labour market (Grogger and
Eide, 1995).

These changes in relative wages of non-teaching
occupations have implications forthe teacher labour
market. An increase in the relative wages of non-
teaching professions shifts the supply curve for
teachers to the left. This in turn puts pressure on
schools to raise wages and decrease teacher em-
ployment. However, teacher wages tend to be
sticky owing to the single salary schedule, and ashift
inthe supply curve exacerbates any existingteacher
shortage. This shortage increases the opportunity
cost for both individuals considering teaching and
currentteachers and, all else equal, those individuals
with other opportunities pursue those career paths
instead.

This discussion demonstrates the role of relative
teacher salary in determining the supply ofteachers.
In addition to their role in determining the overall
supply of teachers in the labour market, relative
teacher salary and non-teaching career options are
also important determinants of the type of individu-
als who choose to enter teaching. That is, teacher
salary and alternative labour-market options affect
both the quantity and the quality of the teacher
work-force.

A numberofrecentstudieshave investigated changes
in teacher quality over time, which sheds light on
how the quality of the current stock of teachers
evolved. Since the teacher work-force has tradi-
tionally been composed mostly of females, most
studies that address teacher-quality trends are based
on how the labour-market opportunities for females
have changed over time. A common assertion is that
gender desegregation inthe labour markethasledto
increased opportunities for high-ability females, and
these new opportunities haveresulted in fewer high-
ability women pursuing a teaching career. Corcoran
et al. (2002) set out to test this hypothesis by
combining data from four longitudinal surveys of
high-school students in the USA covering the years
1957-92 to examine how the likelihood of high-
ability women (as measured by test performance)
choosing a teaching career has changed over time.

E. Eide, D. Goldhaber, and D. Brewer

A useful feature of the data used in this study is that
they begin prior to 1970, which allows the authors to
study the relationship between academic ability and
choosing a teaching career over a time period when
much of the gender desegregation of occupations
was occurring. The authors use these data to exam-
inethe full distribution ofteacher quality, rather than
justthemean. They find that while there was a slight
decline in average ability of female teachers over
this time period, the probability that a Aigh-ability
female would choose a teaching career fell mark-
edly. Whereas 20 per cent of all females in the top
decile of their high-school class went into teaching
in 1964, only 3.7 per cent of this group chose a
teaching career in 1992. The likely reason for this
result is that the highest ability females are the ones
who would have the most to gain from the new
labour-market opportunities.

Temin (2002) argues that the current labour market
for teachers is characterized by multiple equilibria
with respect to teacher pay and teacher quality. He
suggests that the teacher labour market is stuck in
a low pay—low quality equilibrium, which has re-
sulted from widening opportunities over time for
women in other professional fields. Prior to the
gender desegregation that has occurred during re-
cent decades, women of all ability levels were
mostly relegated to teaching, but now high-ability
women can pursue higher-paying careers outside of
education. Until teacher pay rises enough to attract
high-quality applicants, Temin maintains that the
currentlow pay—low quality equilibrium will persist.

Lakdawalla(2001,2002) examines the role of skill-
biased technical change on the quality of teachers.
He begins with the supposition that the knowledge
used by skilled workers outside of teaching, such as
doctors or engineers, is improving as a result of
innovation. This would increase the productivity of
skilled non-teachers, hence raising the price of
skilled labour. He hypothesizes, however, that the
general knowledge transmitted by schoolteachers,
e.g.reading or arithmetic, remains largely unchanged
in the face of this technological innovation and that
the productivity of teachers remains constant as a
result. Now schools must pay higher prices for
skilled teachers, but they do not receive higher
productivity in return. In this situation, Lakdawalla
theorizes that schools will respond by lowering the
quality of teachers relative to workers in other
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professional occupations and raising the quantity of
teachers employed. The relative quality of teachers
falls precisely because the economy is sufficiently
robustto drive up the demand for educated workers.

A study by Murnane ez al. (1991) highlights the role
of attrition from the teaching profession in determin-
ing the quality of the teacher labour force. Specifi-
cally, it is important to account for the quality of
teachers who leave the teaching profession, as well
as the quality of new teachers beginning their
careers. The authors base their analysis on the
career histories of teachers who started their ca-
reers in Michigan public schools between 1972 and
1975, and teachers who began teaching in North
Carolina public schools between 1974 and 1978.
Among the trends in teacher attrition they report
are:

e teachers are most likely to leave teaching dur-
ing their first few years on the job;

e controlling for school-district characteristics,
white teachers are more likely to leave than
black teachers;

¢ secondary-school teachers leave earlier than
elementary-school teachers, with chemistry and
physics teachers at the highest risk;

e teachers with the highest standardized test
scores have much shorter careers than those
with lower scores;

¢ the lowest-paid teachers leave most quickly.

These findings illustrate yet again that those teach-
ers who have the highest opportunity cost outside of
education are the most likely to leave teaching.

Two studies by Dolton and van der Klaauw (1995,
1999) demonstrate similar findings based on data
from a UK survey undertaken in 1987 that represent
a one-in-six national sample of all graduates from
1980. The authors use reduced-form hazard models
to characterize teacher turnover. In general, these
studies confirm the importance of teacher salaries
and forgone earnings in the tenure and turnover
decisions of UK teachers.

On a related topic, Brewer (1996) examined how
the availability of administrative positions affects
the propensity for teachers to quit their districts.
Using data from 197590 from New Y ork State, he
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finds that male teachers are somewhat sensitive to
expected administrative rewards, while female teach-
ers do not respond to any administrative variables,
consistent with fewer opportunities and lower mon-
etary rewards for women in school administration.

To summarize, the quality of the teacher labour
force is linked to the opportunities outside ofteach-
ing that are available to both prospective teachers
and current teachers alike. Those who are the most
academically able and highly skilled will have the
highest salaries and best career opportunities out-
side teaching, which suggests that those who are in
teaching are, on balance, the less academically able
and lower skilled among college graduates. Any
policies intended to improve teacher quality should
consider the role of teacher salary in improving the
quality of teachers.

V. POLICIES DESIGNED TO
IMPROVE TEACHER QUALITY

There are three conceptually distinct teacher policy
reform agendas designed to increase the quality of
the teacher work-force: professionalization, deregu-
lation, and pay structure reforms. These reform
agendas, which we outline below, are not necessar-
ily mutually exclusive, though they do conflict with
one another in some ways.

(i) Professionalization

The professionalization argument is that teacher
quality will only be enhanced if the profession
develops a coherent set of standards for what new
and experienced teachers ought to know and be able
to do, ensures that individuals wishing to enter the
teaching work-force are able to meet a basic set of
competencies, and recognizes experienced teach-
ers who demonstrate mastery of specific teaching
skills. Teaching standards have been developed
primarily by three educational organizations: the
Interstate New Teacher Assessment and Support
Consortium (INTASC), the National Council for the
Accreditation of Teacher Education (NCATE), and
the National Board for Professional Teaching Stand-
ards (NBPTS). INTASC has defined a set of
standards for the preparation and licensure of new
teachers; NCATE has defined a set of standards to
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accredit teacher training programmes; and NBPTS
has defined a set of standards for experienced
teachers (National Research Council, 2001).

The professionalization argument relies heavily on
the notion that the state (in the case of teachers it is
states that determine the requirements necessary to
enter the teacher labour market) should restrict
individuals who fail to satisfy any licensure require-
ments from entering the teaching profession. A
weakness of the professionalization argument is
that there is little definitive evidence linking the
standards defined by organizations such as INTASC,
the training received at NCATE accredited schools,
or teachers who have attained NBPTS certification
with teacher quality, at least as measured by teach-
ers’ contribution to student achievement gains
(Ballou, 2003). The literature linking licensure to
student outcomes is mixed at best (Goldhaber and
Brewer, 2000; Walsh, 2001), which is not terribly
surprising since the standards for what new teach-
ers should know are sufficiently unclear such that
there is significant variation among the states in the
specific requirements to enter teaching (Goldhaber,
2004b) and there is virtually no evidence on the
possible impactof state requirements on the number
or type of individuals who opt to pursue a career in
teaching.!' The economics of increasing the number
of requirements is straightforward. All else equal,
increases in licensure requirements increase the
opportunity cost of becoming a teacher, and there-
fore should, all else equal, lead to areduction in the
number of individuals opting to pursue that profes-
sion. However, the net effect on teacher quality is
ambiguous as it depends both on how changes in
licensure requirements affect the potential teacher
applicantpool and the hiring decisions of local school
districts (Goldhaber, 2004q).

Certification of experienced teachers, which is vol-
untary, differs from licensure since it does not
impose direct costs on anyone wishing to enter the
profession.!? The evidence on the efficacy of the
certification of experienced teachers is only just
beginning to emerge(Goldhaber and Anthony, 2004).
But either type of professionalization of teaching—
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changes in entry requirements or greater recogni-
tion of experienced teachers—would have only a
minimum impact on the teacher work-force in the
near term as most existing teachers would likely be
unaffected by these changes.

(ii) Deregulation

The argument for deregulation of the teacher labour
marketin many ways mirrors the professionalization
argument in the sense that it focuses on the link, or
lack thereof, between specific teaching standards
and the role of the state in determining who should
be eligible to teach. Those arguing for deregulation
of the teacher labour market make the case that
there really are no set standards for teacher prac-
tice, and the skills that are necessary to be an
effective teacher may be acquired in a variety of
settings, therefore entry into the teaching profession
should be granted to individuals whether or notthey
have completed traditional requirements for entry
into the teaching professions (e.g. completed a
traditional teacher preparation programme). Fur-
thermore, an easing of restrictions on who is eligible
to teach is thought to attract significant new indi-
viduals into the teacher applicant pool who would
not be interested in teaching were it necessary to
satisfy the standards laid out by organizations such
as INTASC. Local school officials, who may be
best suited to judge the quality of teacher applicants,
would then have the opportunity to hire individuals
who they would not have hired were the teacher
labour market to have remained highly regulated.

The concern about deregulation is that individuals
who do notsatisfy traditional licensure requirements
may lack the training necessary to teach compe-
tently in many settings (Darling-Hammond, 1990,
1996). And, while there is little evidence that the
existence of traditional licensure requirements re-
sults in a higher-quality teacher work-force, there is
little evidence that local school systems are very
discerning of teacher quality when making hiring
decisions (Ballou, 1996). The net effect of deregu-
lation on the quality of the teacher work-force would
ultimately depend on three interrelated issues: (i) the

1 Furthermore, as some (Ballou and Podgursky, 1997) point out, private schools achieve better student achievement results with
a much higher percentage of unlicensed teachers, though they also have very different student populations.

12 The teaching profession tends to use the terms ‘licensure’ and ‘certification’ interchangeably, though licensure refers to the
minimum requirements to enter a profession, and certification is the (usually voluntary) recognition of experienced teachers.
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relationship between observable teacher attributes
and student outcomes; (ii) how specific licensure
provisions impact individuals’ labour market deci-
sions; and (iii) local school system selection of
teachers through existing recruitment, screening,
andhiringprocesses (Goldhaber, 20044a). And, sadly,
there is simply not enough high-quality empirical
evidence to judge the relative merits of the
professionalization and deregulation issues, butthey
share another similarity in that deregulation would
likely have only a small impact on the overall quality
of the teacher work-force in the short run since this
reform, like professionalization, would likely not
affect existing teachers.

(iii) Pay Reforms

The third area of reform thought to influence teacher
quality is teacher pay. While across-the-board in-
creases in teacher compensation would make teach-
ing a more attractive profession so that, in the long
run, it would attract more able students into the
profession, it would likely have little impact on
teacher performance in the short run. Furthermore,
while there is some evidence linking higher salaries
toindirectmeasures ofteacher quality—Figlio (1997)
and Chambers (1998), for instance, report relation-
ships between salaries and the selectivity of col-
leges from which teachers graduate—few studies
find a direct link between the cross-sectional varia-
tion in teacher pay and any measures of student
outcomes (Hanushek, 1986, 1997; Grissmer et al.,
2000). This may be because, in the overwhelming
majority of school systems, teachers are paid ac-
cording to the single salary schedule—that is, their
pay is linked exclusively to their degree and experi-
ence levels. Significant increases in salary under
this pay structure are likely to be quite costly (Ballou
and Podgursky, 1995), and it is unlikely that they
would lead to productivity changes of those already
in the teacher labour market. For this reason, many
advocate making teacher salaries more sensitive to
conditions of supply and demand, and linking them
more closely with measured productivity in the
classroom.

There has for many years been experimentation
with pay plans thatare designed to tie compensation
to productivity inthe classroom or at the school level
(often measured by students’ test scores). In Dal-
las, Texas and Kentucky, for example, financial
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awards are made to schools that exceed improve-
ment goals in various academic subjects. A number
of school systems have also experimented with
merit pay plans over the last two decades. Alterna-
tive pay structures offer the potential to have a
larger immediate impact on teacher quality than do
either professionalization or deregulatory reforms
because they, at least in theory, could affect both
new teachers and existing teachers. To the degree
that existing teachers are motivated by financial
incentives to change their practices, we might ex-
pect to see an impact on students’ learning. Unfor-
tunately, though there has been significant experi-
mentation with alternative pay structures, there is
little quantitative evidence on the effect of this pay
reform on students (Hatry et al., 1994). Existing
literature on the teacher labour market (Murnane
and Cohen, 1986; Goldhaber, 20024), and the public
sectorin general (Dixit,2002) suggests thatitis quite
difficult to implement incentive systems that do not
damage collegiality or lead to atoo narrow focus on
particular outcomes (e.g. student test scores). Fur-
thermore, implementation of such pay incentive
systems, or deviations from the single salary sched-
ule in general, are difficult given staunch opposi-
tion of teachers’ unions (Ballou and Podgursky,
1993).

VI. CONCLUSIONS

Research has consistently shown that teacher qual-
ity is the most important factor leading to improved
student outcomes. Among the teacher characteris-
tics that predict student success, the teacher’s
academic proficiency is perhaps the most impor-
tant. However, the academic ability level of teach-
ers has been falling over time, and currently is, by
various measures of academic proficiency, below
the level of other college graduates who enter non-
teaching occupations.

A commonly held argument for this phenomenon is
that the great majority of teachers are women, and
as labour-market opportunities for women have
improved, more and more women have chosen to
enter occupations other than teaching. This is be-
cause women (and men), particularly those with
strong academic skills, can find alternative occupa-
tions where they will receive a higher return on their
skills.
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At the heart of the issue is the disconnect between
the way in which teacher compensation is struc-
tured and the way in which the labour market
operates. Teachers face a single salary schedule
that rewards years of experience and master’s
degrees, butnotan individual teacher’s productivity.
The labour market for teachers does not respond
to increases in the price of skill in the way in
which non-teaching professions do, and the re-
sult is that the most highly skilled college gradu-
ates choose to enter occupations other than teach-
ing. Moreover, the most highly skilled teachers
are more likely to leave the teaching profession for
other occupations.

There has been a substantial amount of research
done on the issue of teacher quality, and there is
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many questions remain. Foremost among them is
what the best way is to bridge the gap between the
way in which teachers are compensated and the
way in which the teacher labour market operates.
Given stiff opposition from teachers’ unions and
other institutional barriers, any policy that moves
towards a ‘market-type’ solution will be difficult to
implement, and researchers should consider incen-
tive schemes that will attract and retain high-quality
teachers subject to these impediments. For exam-
ple, are there non-monetary incentives that would
sufficiently compensate high-quality teachers such
that they would be willing to accept a lower salary
than in anon-teaching occupation? If so, which ones
work best? Future research should consider broadly
what constitutes a high-quality teacher, and what
types of compensation will attract and retain such

much that we know about this topic. However, high-quality teachers.
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