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Can  changes  in  teacher  pay  encourage  more  able  individuals  to enter  the teaching  pro-
fession? So  far,  studies  of  the  impact  of pay  on  the  aptitude  distribution  of  teachers  have
provided  mixed  evidence  on  the  extent  to which  altering  teacher  salaries  represents  a fea-
sible  solution  to the  teacher  quality  problem.  One  possible  reason  is  that  these  studies
have  been  unable  to separate  labor  supply  effects  from  labor  demand  effects.  To  address
this,  I  model  the  relationship  between  current  salaries  and  the  academic  aptitude  of future
teachers (those  entering  teacher  education  courses).  Using  a  unique  dataset  of test  scores  for
every  individual  admitted  into  an Australian  university  between  1989  and  2003,  I  explore
how  interstate  variation  in  average  pay  or pay  dispersion  affects  the decision  to  enter
eywords:
alary
ccupational choice
eaching

teacher  education  courses.  A  1  percent  rise  in  the  salary  of  a starting  teacher  boosts  the aver-
age  aptitude  of students  entering  teacher  education  courses  by  0.6 percentile  ranks,  with
the effect  being  strongest  for those  at  the  median.  This  result  is robust  to instrumenting  for
teacher  pay  using  uniform  salary  schedules  for  public  schools.  I  also  find  some  evidence  that
more  pay  dispersion  in  the  non-teaching  sector  lowers  the  aptitude  of potential  teachers.
. Introduction

Recent studies have provided substantial evidence in
avor of two propositions: teacher quality is an important
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determinant of student achievement; and teacher aptitude
has declined substantially over the past generation. Partly
as a result of this research, raising the average quality
of the teaching workforce has received increasing policy
attention.

One way that teacher quality might be improved is
by altering the pay structure within the teaching profes-
sion. Yet existing studies do not provide a clear picture
of the relationship between teacher salaries and teacher
quality. One problem is that of determining causation.
Do salaries affect teacher quality, or does teacher quality
affect salaries? For example, suppose that exogenous salary
increases attract better teachers, but that when education
authorities observe more applicants for teaching jobs, they
lower salaries (to cut costs). In this scenario, the supply-
side and demand-side effects will offset one another, and an
outside observer might erroneously conclude that higher
salaries do not attract better teachers.
To address this problem, this study uses a different
approach to the existing literature. Instead of looking at
the quality of current teachers, I instead focus on the group
from which future teachers will be drawn: those studying

dx.doi.org/10.1016/j.econedurev.2012.02.001
http://www.sciencedirect.com/science/journal/02727757
http://www.elsevier.com/locate/econedurev
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ducation
42 A. Leigh / Economics of E

teacher education. Because the typical teacher education
student will not enter the teaching profession for another
four years, it is unlikely that educational authorities will
take account of the quality of teacher education students
when setting salaries. Any observed relationship between
teacher pay and teacher aptitude is therefore likely to be
driven only by supply-side effects.1

The identification strategy in this paper uses variation
in teacher pay and teacher aptitude within states over time
in Australia. For public school teachers, teacher salaries
are set by statewide collective bargaining, and students
are required to choose their major (e.g. teacher education)
at the time of entering university. Like the US, Australia
appears to have experienced a significant decline in the
academic aptitude of new teachers over recent decades.

To measure the academic aptitude of teacher education
students, the research utilizes a unique dataset, contain-
ing test scores for every student entering university over a
15-year period. In effect, this makes it possible to com-
pare the scores of students entering teacher education
courses with the scores of students entering other courses.
Matching this to detailed information on the salaries of
new teachers makes it possible to estimate the impact of
changes in teacher pay on the quality of potential teachers.

Controlling for state-specific and time-specific effects, I
find that raising average pay has a positive and significant
impact on the aptitude of those entering teacher education
courses. This result is robust to instrumenting for average
teacher pay with the uniform salary schedules for pub-
lic schools. Furthermore, there is evidence that earnings
inequality in the non-teaching sector lowers the aptitude
of potential teachers. Looking across the distribution of
teacher test scores, the impact of an increase in average
pay is strongest at the middle of the teacher aptitude dis-
tribution, while pay dispersion mostly affects those further
up the distribution.

The remainder of this paper is organized as follows.
Section 2 briefly discusses the relevant literature. Section
3 outlines a simple model of teacher aptitude. Section
4 presents the empirical strategy and results. Section 5
presents several robustness checks, and the final section
concludes.

2. What do we  know about the nexus between
teacher quality and teacher pay?

Studies of US teacher quality have shown that the
performance gap between the best and worst teachers
is substantial. Using panel data, with teacher and stu-

dent fixed effects, Rockoff (2004) and Rivkin, Hanushek,
and Kain (2005) conclude that moving up one standard
deviation on the teacher quality distribution leads to a

1 In theory, it is possible that employers and unions take account of the
test  score distribution of new teacher education students when negotiat-
ing  salary agreements. However, I am not aware of any evidence (empirical
or anecdotal) suggesting that this has ever occurred. Given that many
union agreements operate on a three-year cycle, this would effectively
involve the parties setting a salary agreement with an eye to workers
who  would not enter the labour market at any point in the life of that pay
deal.
 Review 31 (2012) 41– 53

gain in student achievement of approximately 0.1 standard
deviations. This suggests that switching from a teacher
at the 10th percentile to a teacher at the 90th per-
centile would raise a student from the median to the 60th
percentile.

At the same time, researchers using a variety of dif-
ferent surveys have shown that the academic aptitude of
those who  enter teaching in the US has fallen over the past
3–4 decades. Corcoran, Evans, and Schwab (2004) combine
five longitudinal surveys and find that the percentage of
teachers who were placed in the top twenty percent on
national achievement tests fell markedly from the early
1970s to 2000. Evidence from the National Longitudinal
Surveys of Youth (Bacolod, 2007) and the ACT exam (Leigh
& Mead, 2005) support this conclusion. In Australia, Leigh
and Ryan (2008) looked at changes in the literacy and
numeracy standards of teacher education students and
new teachers. Between 1983 and 2003, they found that the
average percentile rank of those entering teacher educa-
tion fell from 74 to 61, while the average percentile rank of
new teachers fell from 70 to 62.

Do teachers with higher academic scores add more
value in the classroom? Most – though not all – of the stud-
ies that have looked at the relationship between teacher
test scores and student achievement have found a positive
association. This relationship appears to hold for teachers’
scores in state teacher certification exams (Clotfelter, Ladd,
& Vigdor, 2006; Ferguson & Ladd, 1996; Ferguson, 1991;
Goldhaber, 2007), for teachers’ exams when they were in
high school (Ehrenberg & Brewer, 1994), and for cognitive
tests administered to new teachers (Rockoff, Jacob, Kane,
& Staiger, 2008). Comparing various predictors of teacher
quality, Ehrenberg and Brewer (1994) concluded that a
teacher’s own test scores and the selectivity of the col-
lege that the teacher attended are both positively related
to pupil achievement, with the teacher’s test scores having
the stronger effect.2 I am not aware of any Australian papers
that have estimated the relationship between teachers’ test
scores and student achievement.

Several studies have sought to determine the impact of
teacher pay on teacher quality. Given that we  observe a
positive relationship between test scores and wages across
the labor market (Murnane, Willett, & Levy, 1995 for the US;
Marks & Fleming, 1998 for Australia), it would perhaps be
surprising if the same did not hold true in the labor market
for teachers. However, Ballou and Podgursky (1995, 1997)
presented simulations showing that since teaching labor
markets are typically in a state of excess supply, raising
average teacher pay would have a small effect at best on
the SAT scores of prospective teachers. Exploiting natural
variation in average salaries across school districts at a sin-

gle point in time, Figlio (1997) found that districts with
higher teacher salaries tend to attract more teachers from
selective colleges and with subject matter qualifications.

2 A meta-analysis by Hanushek (1997) found that in 64% of studies look-
ing at the relationship between teacher test scores and student outcomes,
the relationship was  positive, while the relationship was negative in only
25%  of studies (in the remaining 11% of studies, the sign was unspecified).
Note however that not all of the 64% of studies found a statistically signif-
icant relationship between teacher test scores and student achievement.
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education). Assume also that in making the occupational
choice, students’ decisions are not influenced by the possi-
bility of switching into a different career later on.8

5 In 2003, only 9.8% of commencing Australian university students were
studying at a university in a different state from their state of residence.
Source: author’s calculations, based on Department of Employment, Sci-
ence and Training (DEST), Selected Higher Education Statistics, Section 3.1,
Table 4 (2003). In earlier years, this figure was almost certainly lower,
since exams were not standardized across all states until the mid-1990s.
Teaching in a different state after graduation is not impossible, but is made
less  likely by the fact that teacher education students build up contacts
with local schools through their practicum teaching. Almost all Australian
universities are in the major cities; very few are near state borders.
A. Leigh / Economics of E

hile Figlio controlled for several observable factors that
ay  affect both teacher pay and teacher quality, the use of

 single cross-section raises the possibility that certain dis-
ricts have unobservable characteristics that are correlated
ith both teacher pay and teacher quality (for a discussion

f the role of compensating differentials in this context, see
lotfelter, Glennie, Ladd, & Vigdor, 2008; Hanushek, Kain,

 Rivkin, 1999).3

Other researchers have estimated the direct impact of
eacher pay on student outcomes. A standard approach
s to construct repeated cross-sections from US states in
ensus years, allowing estimation of models with state
nd year fixed effects. Card and Krueger (1992) used vari-
tion in teaching wages across states, and found that a
0% rise in teachers’ salaries led to a 0.1 percentage point

ncrease in the rate of return to schooling for white males
orn between 1920 and 1949. Loeb and Page (2000) also
sed state-level variation in relative teachers’ wages from
he 1960 to 90 censuses, and found that a 10% increase
n the teaching wage reduced the high school dropout
ate a decade later by 3–4%. And across OECD countries,
oarini and Lüdemann (2009) and Dolton and Marcenaro-
utierrez (2011) find that higher teacher salaries are
ssociated with higher test scores.

However, other studies have found a weak or non-
xistent relationship between pay and student perfor-
ance (see Betts, 1995 using the National Longitudinal

urvey of Youth; Grogger, 1996 using the High School
nd Beyond survey). In a meta-analysis of 118 studies,
anushek (2006) tallied up 20 studies finding a significant
ositive relationship between teacher pay and student per-
ormance and 7 finding a negative relationship, with the
emainder finding a statistically insignificant relationship.4

o far as I have been able to ascertain, there is no empirical
vidence on the relationship between teacher quality and
tudent performance in Australia.

. A simple model of teacher aptitude

In the Australian context (as in most European coun-
ries, though not in the US), students must choose their
ollege major at the time of entry into university. Although

oving between courses is theoretically possible, in prac-

ice most students remain in their chosen major until
raduation. College entry is determined almost entirely by
tatewide examinations, with each course in each college

3 Other indirect evidence comes from Figlio and Rueben (2001),  who
ound that states which imposed local tax limits (whose effect was  often
o  reduce teacher pay) also saw a fall in the academic aptitude of new
eachers.

4 See also Hanushek (1997).  A related set of studies analyze the relation-
hip between teacher pay and the supply of teachers, finding a positive
elationship (Chung, Dolton, & Tremayne, 2004; Zabalza, 1979). Another
iterature looks at the decision to quit teaching, and generally finds a
obust relationship between pay and retention (cf. Dolton & van der
laauw, 1999; Frijters, Shields, & Wheatley-Price, 2004; Hanushek et al.,
999). In the Australian context, Webster, Wooden and Marks (2004) cite

 survey by the Ministerial Council on Education, Employment, Training
nd  Youth Affairs, which found that the most frequently mentioned fac-
or  that would assist retention was remuneration, rating above reduced
orkloads and improved employment conditions.
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having its own entry cutoff. The number of places in each
course and college is predetermined by the college and the
federal government. For the typical young Australian, the
occupational choice is therefore made at the end of high
school.

Moreover, the course choices of high-ability students
will affect the choices available to low-ability students:
if a large number of high-ability students switch to a
particular course, the minimum entry standard for that
course will rise, preventing low-ability students from
enrolling. The test score distribution in teacher education
courses therefore reflects the number of available places
in these courses, and the demand by students. Since the
vast majority of students attend a university in their
state, I assume that students do not move across state
boundaries to attend university, and that they do not move
to a different state to teach after graduating (the former
assumption is less important than the latter).5

To model this environment, I suppose a simple career
choice model in which all individuals select a teaching or
alternative non-teaching career at the end of their high
schooling.6 This is akin to the occupational choice model
that has been previously used to consider the decision to
enter engineering (Freeman, 1976; Ryoo & Rosen, 2004),
law (Rosen, 1992) and teaching (Flyer & Rosen, 1997).7

For simplicity, suppose that the alternate occupation
also requires a college degree, requiring the same number
of years of postsecondary studies as a teaching qualifica-
tion (this makes it possible to ignore the costs of university
6 If wages are flexible, an exogenous wage rise will lead to an influx of
new  entrants, which will in turn depress the equilibrium wage. Rational
expectations models assume that agents take into account this feedback
effect, while static expectations (“cobweb”) models assume that agents
ignore feedback effects, and therefore that entrants overreact to current
shocks. My  model is consistent with either rational or static expectations,
and with only a short panel, I do not attempt to distinguish between them.
In  practice, Australian teaching wages are likely to be considerably more
rigid than (for example) US engineering wages, which will reduce the
feedback effect.

7 The results of Flyer and Rosen (1997) are not directly comparable
with mine. Their focus is on the gender composition of teaching, and the
fact that – in contrast with other occupations – female teachers who take
temporary leaves are not penalized in future earnings growth.

8 Leigh and Ryan (2006, Appendix I) tabulate data from the Longitu-
dinal Surveys of Australian Youth, covering individuals who graduated
from high school in the 1980s and 1990s. Among those who are observed
studying teacher education in either of the first two years after they could
possibly have been in Year 12, 75% were working as teachers in the fourth,
fifth or sixth years after they could possibly have been in Year 12; imply-
ing  an attrition rate of around one in four. To the extent that students
consider the possibility of switching careers, my results may  mis-estimate



ducation
44 A. Leigh / Economics of E

The probability that individual i, living in state s, in
year t chooses a teaching career (denoted by the super-
script TCH), instead of an alternative non-teaching career
(denoted by the superscript ALT) will therefore be deter-
mined by four factors: the individual’s expected pay in
teaching, the expected pay in an alternative occupation,
the expected non-wage characteristics of teaching, and
the expected non-wage characteristics of the alternative
occupation.

P(Teach)ist = F[E(WTCH
ist ), E(WALT

ist ), E(NWTCH
ist ), E(NWALT

ist )]

(1)

Based on the above assumptions, teacher quality will
therefore be affected by the average wage in teaching and
alternative occupations, the non-wage characteristics in
teaching and alternative occupations, and the quantity
constraint imposed by the government on the number of
places in teacher education courses and courses leading to
alternative occupations.9

Suppose further that the non-wage characteristics
(compensating differentials) in teaching and alternative
occupations do not vary by ability, but that wages do vary
by ability, with WHigh denoting the average wage of a high-
ability person, and WLow the average wage of a low-ability
worker.10 The mean quality of those entering teacher edu-
cation courses in a given state and year (TQ ) will therefore
be determined by:

TQ
TCH
st = F

(
W̄TCH

st , W̄ALT
st ,

WHighTCH
st

WLowTCH
st

,
WHighALT

st

WLowALT
st

,

NW
TCH
st , NW

ALT
st , Q TCH

st , Q ALT
st

)
(2)

The first two terms in parentheses are the aver-
age teaching wage and the average wage in alternative

occupations. The third and fourth terms capture pay vari-
ance within teaching and in alternative occupations (as
measured by the ratio of high-ability to low-ability wages).

the medium-run and long-run effects of teacher salary on teacher apti-
tude. A referee also points out that a high proportion of those who  switch
out of teaching move into educational administration. It is therefore possi-
ble  that the salary schedules in educational administration are salient for
some people considering a career in teaching. If educational administra-
tors tend to be of higher (lower) aptitude than teachers, this effect would
be stronger at the top (bottom) of the teacher aptitude distribution.

9 One piece of evidence suggesting that potential teacher education stu-
dents are aware of teacher salaries can be found on the website of the
education faculty at the University of Sydney (sydney.edu.au/education
social work/future students/careers/teacher salaries.shtml,  checked 11
Nov 2011). Potential applicants are told: ‘In Australia, teacher salaries are
generally above the average weekly earnings and a beginning teacher’s
salary is above the average salary for new graduates. New South Wales
teachers are currently among the best paid teachers in Australia.’ The
website then goes on to list the prevailing salary scales.

10 In practice, the assumption that compensating differentials do not
vary  by ability is unlikely to hold in all instances. However, this is unlikely
to  create a substantial bias. Student–teacher ratios, the proxy I use for
non-wage benefits in teaching, are typically set at a state level, not a
school level. In alternative occupations, it is more plausible that com-
pensating differentials might be positively correlated with ability, but to
the extent that compensating differentials are proportional to salaries, the
pay variance terms will capture these effects.
 Review 31 (2012) 41– 53

The fifth and sixth terms are the non-wage benefits in
teaching and alternative occupations, and the last two
terms are the number of places available in teaching
courses and non-teaching courses (a government-imposed
quantity constraint).

Within this simple model, we should expect the partial
derivative of teacher quality with respect to the teaching
wage to be positive, and the partial derivative with respect
to the non-teaching wage to be negative. Likewise, as in Roy
(1951) and Hoxby and Leigh (2004),  if the returns to ability
are positively correlated across occupations, then the par-
tial derivative of teacher quality with respect to teaching
pay variance should be positive, while the partial derivative
of teacher quality with respect to pay variance in alterna-
tive occupations should be negative. We  should expect the
partial derivative of average non-wage benefits in teach-
ing and non-teaching occupations to have the same sign
as the respective average salary terms. The partial deriva-
tive of teacher quality with respect to the availability of
teacher training positions is expected to be negative, since
expanding the number of available places in teacher edu-
cation courses will have the effect of lowering the entry
cutoff for these courses. Conversely, the partial derivative
on the number of places in other courses is expected to be
positive.

4. Empirical strategy and results

To test the theoretical model, I use as a proxy for teacher
quality the test score rank of those who enter teacher
education courses. As noted above, this is an imperfect
measure of teacher quality, though most studies find that
students perform better when taught by teachers with
higher academic aptitude. I estimate an equation in which
TER denotes the average tertiary entrance rank of those
entering teaching in a given state and year, and W is the
average wage. Since I do not observe the returns to abil-
ity in a given occupation, I proxy it with the variance in
starting salaries. Specifically, I estimate the interquartile
ratio of earnings (W75/W25) in teaching, and in alterna-
tive occupations.11 Within teaching, salary variance arises
from pay dispersion within the government school sec-
tor (which is likely to be minimal), pay dispersion within
the non-government school sector, and pay gaps between
the government and non-government school sectors. In
non-teaching occupations, salary variation reflects both
inter-occupational and intra-occupational pay dispersion.

As a proxy for the non-wage benefits in teaching, I
include ClassSize, the student–teacher ratio in a given
state and year.12 Places denotes the number of university

places in teaching and alternative courses made avail-
able by the federal government in a given state and year
(each expressed as a share of those graduating from year

11 The results are quite similar if estimated using the 90/10 ratio or the
Gini coefficient to measure pay dispersion.

12 The within-state standard deviation of class size ranges from 0.3 to
0.6. Note that in the estimating equation, I do not include a proxy for non-
wage benefits in the non-teaching sector. Such a measure would have to
be something that affected most workers in the non-teaching sector, but
did not affect teachers.

http://sydney.edu.au/education_social_work/future_students/careers/teacher_salaries.shtml
http://sydney.edu.au/education_social_work/future_students/careers/teacher_salaries.shtml
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2 in that state in the previous year).13 To control for
eneral labor market effects, Unemp is the state unem-
loyment rate, and ı and � are state and year fixed effects
espectively.14 The state fixed effects absorb time-invariant
nobservables in a state that are correlated with both
eacher pay and the aptitude of potential teachers. Year
xed effects absorb factors that affect all states at the same
ime, such as labor market shocks, or demographic cycles
ffecting student enrolment and teacher retirement. Stan-
ard errors are clustered at the state level, to take account of
erial correlation (Bertrand, Duflo, & Mullainathan, 2004).

here g indexes gender, s indexes states, and t indexes
ears, the equation to be estimated is:

ER
TCH
gst =  ̨ + ˇ1 ln(W̄TCH

st ) + ˇ2 ln(W̄ALT
st ) + ˇ3

W75TCH
st

W25TCH
st

+ ˇ4
W75ALT

st

W25ALT
st

+ ˇ5ClassSizest + ˇ6PlacesTCH
st

+ ˇ7PlacesALT
st + ˇ8Unempst + ˇ9Femaleg

+ ıs + �t + εgst (3)

Tertiary entrance rankings are available for all students
ho commenced an undergraduate degree or diploma

ourse at a university between the years 1989 and 2003.
hese figures are provided annually by universities to
he Department of Education, Employment and Work-
lace Relations (known as the Department of Employment,
cience and Training during the period analyzed here).
lthough test scores are comparable across universities

n the years 1999–2003, universities did not report on a
ommon metric in earlier years. I therefore convert all
cores into within-state percentile rankings. Over the years
999–2003, the correlation between this derived ranking
nd the comparable tertiary entrance rank (the Universities
dmissions Index) is 0.94.

I calculate salary information using microdata from
he annual Graduate Destination Survey (GDS). For both

eachers and non-teachers, salaries are for those employed
ull-time. This leaves around 35,000 respondents per
ear, of whom about 15 percent are teachers. The large

13 Since there are only two private universities in Australia, almost all
hose studying teacher education attended a public university, where the
umber of places is set by the federal government. For example, in 2003,
8% of university students majoring in education attended a public uni-
ersity. Source: author’s calculations, based on DEST (2003,  Section 3.2,
able 18). Although it is theoretically possible for universities to fail to fill
heir assigned places, this appears to be rare in practice. The Australian
overnment does not systematically publish figures on this issue, but did
elease data pertaining to 2006, which showed that 0.3 percent of places
n  that year were handed back (DEST, 2007, Section 3.1, Table 1; Healy,
008).  Healy (2008) attributed the handbacks in 2006 to the booming Aus-
ralian economy, implying that a lower share of places would have been
anded back in the period 1989–2003.
14 In Australia, the school year runs from February to December. Students
n  year 12 typically rank their university preferences in November of their
raduating year, and have a brief opportunity to revise them when they
earn their tertiary entrance rank the following January. Therefore, where
he  tertiary entrance rank relates to those entering university in year t,
he main variables on the right side of the equation (salary figures, unem-
loyment rates, and student–teacher ratios) are averaged across years t
nd t − 1.
 Review 31 (2012) 41– 53 45

sample size of the GDS allows me  to calculate four salary
measures for each state and year: average salary for
teachers, average salary for graduates in non-teaching
occupations, the interquartile ratio of earnings in teach-
ing, and the interquartile ratio of earnings in non-teaching
occupations.15

To ensure that the non-teachers are sufficiently compa-
rable to teachers in the sample, I exclude those who have
graduated with a postgraduate qualification (e.g. Masters
or PhD), and drop from the sample respondents who  are not
working or are working part-time. Although the GDS does
not contain information on weeks worked per year, average
hours worked per week are very similar across teachers and
non-teachers. Other institutional features do not suggest
that teachers face significantly harder or easier working
conditions than other university graduates in their first job.
For example, over the period in question, Australian states
did not require new teachers to sit an exam before they
were permitted to teach. More information about the key
variables is supplied in the Data Appendix.

Table 1 presents summary statistics at the level of state-
year-sex cells. The number of cells is 213, which is slightly
below the potential maximum of 240, due to 4 missing
wage observations and 23 missing tertiary entrance score
observations (see Data Appendix for details). Since these
missing observations affect the three smallest jurisdictions
(the Australian Capital Territory, the Northern Territory,
and Tasmania), they are unlikely to have an impact on the
(weighted) regression results.

Fig. 1 shows a kernel density plot of the percentile ranks
of the entrants into teacher education courses in the period
1989–2003, based on the 89,970 teacher education stu-
dents for whom TER scores are available. The distribution
has a hump below 40, and steadily declines thereafter. The
interquartile range is from 17 to 51, while the median is
33. Note that although those in teacher education courses
rank below average for university entrants, they still rank
above average if compared with their entire age cohort.16

Table 2 shows the results from estimating equation (3),
first for all entrants into teacher education courses, and

then separately by gender. Average teacher pay appears
to have a positive and significant impact on the aptitude
of those entering teacher education courses. In the pooled

15 Ideally, one would like to have a measure of the net present value of
expected lifetime earnings rather than simply the starting salary. How-
ever, starting salaries will be a reasonable proxy if the individual has a
high discount rate, or if there is a strong degree of correlation between
starting earnings and lifetime earnings in teaching and in non-teaching
occupations. In the case of public school teachers, this second assump-
tion does indeed hold: when the uniform salary schedule is increased, the
percentage change is almost always the same at all points on the salary
scale. Consequently, when a university entrant observes a 5% increase in
the salary of starting teachers in public schools, this effectively represents
a  5% increase in expected long-run earnings if he or she works as a public
school teacher in that state.

16 Over the period 1999–2003, test scores for all university entrants
are  scaled according to the Universities Admissions Index (UAI), which
is designed to rank individuals against all those in their age cohort, taking
into account the fact that about one-quarter of students drop out of school
before year 12. In this period, the mean UAI for entrants into teacher edu-
cation courses was  77, the interquartile range was 70–85, and the median
was 78.
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Table 1
Summary statistics.

Variable Mean SD Min  Max

Percentile ranking 34.484 5.964 10.500 51.342
Log  teacher salary 10.373 0.134 10.094 10.671
Log  salary in alternative occupations 10.362 0.138 10.072 10.712
Interquartile ratio (IQR) in teaching 1.024 0.010 1.003 1.040
Interquartile ratio (IQR) in alternative occupations 1.038 0.003 1.029 1.052
Student–teacher ratio 15.194 0.720 13.100 16.400
Teacher education places per high school graduate 0.102 0.029 0.057 0.424
Places  in other courses per high school graduate 0.885 0.112 0.645 1.590
Unemployment rate 7.870 1.712 3.875 11.753
Female  0.597 0.492 0.000 1.000

Note: Data collapsed into 213 state-year-sex cells, and then weighted by the number of teachers in that state. Interquartile ratio is the ratio of the wage at
the  75th percentile to the wage at the 25th percentile.
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Fig. 1. Entrants into teacher education courses.

Table 2
Teacher pay and percentile rank of entrants into teacher education courses dependent variable: average percentile rank of potential teachers.

(1) (2) (3)
All  Men Women

Log teacher salary 60.881** 69.123** 56.538
[25.672] [24.273] [32.035]

Log  salary in alternative occupations 4.924 14.525 −2.756
[22.636] [43.849] [20.858]

IQR  in teaching −174.522 −110.252 −209.544
[149.467] [161.860] [172.312]

IQR  in alternative occupations −454.732** −465.419** −437.187*

[140.574] [178.288] [187.294]
Student–teacher ratio 1.363 0.369 2.061

[1.366] [1.492] [1.560]
Teacher education places per high school graduate −42.67 −24.94 −48.818

[70.281] [86.509] [72.835]
Places  in other courses per high school graduate 20.241 18.081 21.036

[24.203] [27.296] [26.035]
Unemployment rate −0.985 −0.721 −1.166

[1.155] [1.222] [1.286]
Female  3.185***

[0.249]
State and year fixed effects? Yes Yes Yes
Observations 213 106 107
R-squared 0.65 0.65 0.64

Note: Data are collapsed into state-year-sex cells and then weighted by the number of teachers in that state. Robust standard errors, clustered at the state
level,  in brackets.

* Statistical significance at the 10% level.
** Statistical significance at the 5% level.

*** Statistical significance at the 1% level.
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pecification, the coefficient on average teacher pay is 61,
uggesting that a 1% rise in average teacher pay is associ-
ted with a 0.6 point increase in the mean percentile rank
f potential teachers. The coefficient is 69 for men  (statis-
ically significant at the 5% level), and 57 for women (not
tatistically significant).

By contrast with teacher pay, the coefficient on aver-
ge pay in alternative occupations is close to zero and
nsignificant. The coefficient on the interquartile ratio in
eaching is also statistically insignificant. This is consistent
ith teacher aptitude not responding to pay dispersion in

he teaching sector; but more likely, it reflects the lack of
erit pay for most teachers. Leigh and Ryan (2008) show

hat among new teachers, there were no positive returns
o aptitude in teaching through the period 1983–2003. This
ccords with the characterization by Woessmann (2011)
f Australia as being a country that does not have broadly
ased teacher merit pay schemes.

The interquartile ratio in alternative occupations is neg-
tive and statistically significant in all three specifications.
his suggests (as a standard Roy model would predict) that

 rise in earnings inequality in the non-teaching sector is
ikely to lower the average aptitude of potential teach-
rs. In contrast to Flyer and Rosen (1997),  who find that
omen are less likely to enter unequal occupations, earn-

ngs inequality does not appear to have a differential impact
n the occupational choices of women and men  in this
ample.

Across the other controls, the student–teacher ratio is
mall and statistically insignificant. The controls for the
umber of university places are insignificant, but take the
xpected sign (teacher education places is negative; places
n other courses is positive). The unemployment rate is
egative and close to zero. Lastly, the gender coefficient
uggests that the typical woman studying teacher educa-
ion is of higher academic aptitude than the typical man
tudying teacher education. This is consistent with a num-
er of theories, including the possibility that the non-wage
ttributes of teaching are valued more highly by women;
r that women suffer more gender discrimination in alter-
ative occupations than in teaching. 17

Given that the university entrance score dataset con-
ains the full universe of teacher entrance scores, it is also
ossible to estimate the equation at different points in the
eacher aptitude distribution. Since the data are collapsed
nto state-year-sex cells, these effects are not estimated

sing quantile regressions, but instead by calculating for
ach state-year-sex cell the percentile rank of the teacher
t the 10th percentile, 20th percentile, etc.18 Whereas

17 By contrast, a model with the dependent variable being four-year
agged aptitude (i.e. the aptitude of starting teachers rather than those
tarting teacher education) produces a smaller coefficient on teacher
alary and a larger coefficient on teacher pay dispersion.
18 While a quantile regression is based on the conditional distribution,
his approach is based on the unconditional distribution (Koenker and
allock, 2001). The difference between the two will depend on the dif-

erence between the conditional and unconditional density functions.
s Firpo, Fortin, and Lemieux (2009) point out, ‘quantile regressions are
ot  always well suited for answering many questions of distributional

nterest’, since ‘the coefficients of a particular quantile regression cannot
e used to predict the effect of a given covariate on the corresponding
 Review 31 (2012) 41– 53 47

estimating equation (3) provides an estimate of how
teacher pay affected the tertiary entrance score of the aver-
age teacher, the focus here is on how teacher pay affects the
test score of the bottom decile of potential teachers, second
decile of potential teachers, and so on. For example, Eq. (4)
shows the estimating equation where the dependent vari-
able is the test score of the teacher education student at the
10th percentile.

P10(TER)TCH
gst =  ̨ + ˇ1 ln(W̄TCH

st ) + ˇ2 ln(W̄ALT
st )

+ ˇ3
W75TCH

st

W25TCH
st

+ ˇ4
W75ALT

st

W25ALT
st

+ ˇ5ClassSizest

+ ˇ6PlacesTCH
st + ˇ7PlacesALT

st + ˇ8Unempst

+ ˇ9Femaleg + ıs + �t + εgst (4)

Theoretically, the Roy model has the same prediction for
the ˇ1 − ˇ4 coefficients in Eq. (4) as for these same coeffi-
cients in Eq. (3).  For example, a Roy model predicts that
increasing average teacher pay should increase both the
mean teacher test score, and the 10th percentile of teacher
test scores. Empirically, however, it is possible that the
elasticity of teacher aptitude with respect to teacher pay
will differ across the distribution. To the extent that pol-
icy is more concerned with one end of the teacher aptitude
distribution than the other, understanding these elastic-
ities is relevant to thinking about the impact of salary
changes.

Table 3 shows the results of this estimation, with Panel
A depicting P10, P20, P30, P40, and P50, and Panel B depict-
ing P60, P70, P80, P90, and P95. The effect of average
teacher pay is statistically significant at most percentiles,
with the estimated effect being strongest at the 70th per-
centile, and weakest at the top and bottom. The magnitude
of the coefficient at P70 is 81, suggesting that a 1% increase
in average teacher pay would raise the percentile rank
of the 70th percentile student in teacher education by
0.8 points.

Non-teacher pay and teacher pay dispersion measures
are generally insignificant. Pay dispersion in non-teaching
occupations is positive and statistically significant for
P10–P70 and P90, with the largest coefficient at P70. This
indicates that greater earnings inequality in non-teaching
occupations is likely to draw more academically able indi-
viduals out of teaching. Most of the other coefficients are
statistically insignificant.19
To see the effect of teacher pay across the full distri-
bution, I re-estimate Eq. (4) for every percentile, and plot
the two most statistically significant coefficients: average
teacher pay and pay variance in non-teaching occupations.

quantile of the unconditional distribution’. However, their proposal of
‘unconditional quantile regressions’ is equally impractical given the size
of  the present dataset.

19 Note that the estimates in this section of the paper test the impact of
salary structure at different points on the teacher test score distribution.
An alternative approach is to look at the impact of the salary structure on
the  share of teachers in each aptitude cell for a given university and year.
Analyzing the data in this manner produces qualitatively similar results.
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Table 3
Teacher pay and percentile rank of entrants into teacher education courses dependent variable: percentile rank of potential teachers at various percentiles.

Panel A: P10–P50

(1) (2) (3) (4) (5)
P10 P20 P30 P40 P50

Log teacher salary 42.722 62.235 59.617* 60.195* 57.435*

[32.275] [34.012] [28.411] [25.644] [25.516]
Log  salary in alternative occupations −23.827 −47.303 −28.571 −7.268 2.189

[15.101] [26.695] [26.430] [29.107] [31.599]
IQR  in teaching −126.488 −214.217 −258.02 −301.739 −266.6

[99.495] [149.955] [187.360] [193.134] [198.090]
IQR  in alternative occupations −410.989** −466.821*** −462.584*** −415.701** −448.495**

[143.492] [122.175] [129.079] [171.443] [165.251]
Student–teacher ratio 1.751 1.952 1.754 2.51 1.616

[0.982] [1.437] [1.423] [1.584] [1.635]
Teacher education places per high school graduate −114.022 −122.039 −123.543 −83.088 −78.763

[82.134] [82.881] [84.813] [82.642] [84.345]
Places  in other courses per high school graduate 27.651 31.874 35.978 30.113 28.579

[27.026] [30.565] [30.450] [29.431] [29.009]
Unemployment rate −0.947 −0.34 −0.274 −0.322 −0.6

[1.345] [1.350] [1.216] [1.228] [1.308]
Female 1.309** 2.106*** 2.583*** 2.763*** 3.484***

[0.385] [0.389] [0.296] [0.385] [0.265]
State  and year fixed effects? Yes Yes Yes Yes Yes
R-squared 0.53 0.55 0.59 0.62 0.63

Panel  B: P60–P95

P60 P70 P80 P90 P95

Log teacher salary 68.526** 81.017** 76.829* 68.774** 37.089
[25.929] [28.540] [33.431] [27.876] [21.724]

Log  salary in alternative occupations 20.779 26.966 32.063 65.194* 30.316
[29.272] [31.982] [25.410] [29.969] [38.888]

IQR  in teaching −243.919 −216.131 −196.427 −41.467 144.756
[189.008] [161.047] [157.787] [165.580] [242.276]

IQR  in alternative occupations −549.125** −610.326** −577.407 −538.937* −238.683
[158.746] [196.822] [319.763] [278.585] [210.096]

Student–teacher ratio 1.333 1.127 0.964 1.188 0.73
[1.675] [1.879] [2.203] [2.011] [1.404]

Teacher education places per high school graduate −66.874 −14.345 23.196 118.805 148.187*

[80.577] [81.919] [105.025] [95.297] [75.929]
Places  in other courses per high school graduate 25.459 14.558 −0.503 −8.53 4.518

[27.022] [25.843] [25.027] [20.788] [14.849]
Unemployment rate −0.838 −0.817 −2.006 −2.053 −2.394

[1.392] [1.527] [1.475] [1.638] [1.406]
Female 3.683*** 4.835*** 5.175*** 4.424*** 4.262***

[0.285] [0.397] [0.424] [0.725] [0.908]
State  and year fixed effects? Yes Yes Yes Yes Yes
R-squared 0.65 0.65 0.61 0.54 0.56

Note: Data are collapsed into state-year-sex cells and then weighted by the number of teachers in that state. Robust standard errors, clustered at the state
level,  in brackets.

* Statistical significance at the 10% level.

** Statistical significance at the 5% level.

*** Statistical significance at the 1% level.

Fig. 2 shows the relationship between average teacher pay
and the aptitude of potential teachers, while Fig. 3 shows
the relationship between earnings inequality in the non-
teaching sector and the aptitude of potential teachers. In
both charts, dashed lines denote 95% confidence inter-
vals. While the effect of average teacher pay is strongest
at the median, the effect of earnings inequality in the
non-teaching sector is stronger towards the top of the

distribution.

As noted above, a Roy model does not predict that the
effect of average pay and pay dispersion will be smaller
at the tails of the distribution than at the middle of the
distribution. So what factors might explain the attenua-
tion of the effects towards the tails in Figs. 2 and 3? At
the bottom of the distribution, one possibility is that those
who  are narrowly scraping into teacher education courses
are less likely to successfully complete the course, and are
therefore less responsive to the salary in teaching and non-
teaching occupations. Another possibility is that those at
the bottom of the teaching distribution have less access

to information about the labor market, which would also
predict a lower elasticity. At the top of the distribution,
one possible reason why the estimated elasticity might be
lower is if the top tail of teachers are high-achievers who
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Fig. 2. Marginal effect of Log average teacher pay by percentile. Note: Graph shows the point estimates and associated standard errors on the average
teacher pay measure. Calculated by re-estimating Eq. (4), with the dependent variable ranging from P1 to P99.
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ig. 3. Marginal effect of pay variance among non-teachers by percent
on-teacher IQR. Calculated by re-estimating Eq. (4), with the dependent

re choosing teaching for altruistic rather than financial
easons.20

What do these results suggest for the way in which a
iven change in average starting teacher pay might affect
he distribution of potential teachers? To see this, Fig. 4
imulates a 5% pay rise for all new teachers. To put this into
n international context, the average starting salary for a
ower secondary education teacher in the OECD in 2006

as US$30,047 (OECD, 2008, Table D3.1), so a 5% increase
ould involve raising starting salaries to US$31,549. Note

hat what is being simulated is a 5% rise in the pay of teach-

rs holding constant other graduate salaries, so in reality
uch a reform would probably require a nominal increase
n teacher pay in a single year that was closer to 10%. The

20 Since the dependent variable is the teacher education students’ rel-
tive position in the distribution, it is theoretically possible that another
xplanation for the low elasticity at the top of the distribution is an upper-
ound effect (if the best teacher education students are already the best
tudents in the university, higher teacher pay cannot increase their rela-
ive position in the distribution). In practice, the best teacher education
tudents are also the best students in the university only 5 percent of
he time, suggesting that the upper bound probably does not explain the
ower elasticity at the top.
: Graph shows the point estimates and associated standard errors for
 ranging from P1 to P99.

estimates in Fig. 4 are based on the coefficient estimates
depicted in Fig. 2, which allow the impact of average pay
to have a different impact at each point in the aptitude
distribution. The dashed line shows the kernel density esti-
mate of the new distribution, with fewer potential teachers
below the median, and more potential teachers above the
median.

5. Instrumenting teacher pay with uniform salary
schedules

As a robustness check, I instrument the average pay of
a starting teacher using each state’s uniform teacher salary
schedules for public school teachers. This helps to deal
with potential measurement error when using the Gradu-
ate Destination Survey. Further, the instrumental variables
approach will be useful if private schools (which have more
flexibility in setting pay rates) set salaries with an eye to

the aptitude of those entering teacher education courses.
However, since the typical teacher education student will
not become a teacher for another four years, endogeneity
seems unlikely to be a major problem.
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Fig. 4. Simulated 5

Uniform salary schedules cover all public school teach-
ers in a given state. (Around three-quarters of all teachers
work in public schools.) Changes in teacher salary sched-

ules are the result of collective bargaining agreements
between the state’s teacher union and the state govern-
ment. The size of the salary increase will therefore be driven
by the relative power of the teacher unions at a given point

Table 4
Instrumenting with uniform salary schedules dependent variable: aver-
age  percentile rank of potential teachers.

(1) (2)
IV Reduced form

Log teacher salary 83.432* 31.575
[39.920] [19.728]

Log salary in alternative
occupations

5.885 18.143

[24.772] [26.630]
IQR in teaching −204.809 −51.136

[131.783] [129.444]
IQR in alternative occupations −439.355** −500.207**

[163.509] [154.020]
Student–teacher ratio 1.439 1.341

[1.416] [1.253]
Teacher education places per

high school graduate
−21.959 −52.454

[102.385] [89.824]
Places in other courses per

high school graduate
17.923 20.701

[26.396] [29.665]
Unemployment rate −0.922 −1.529

[1.182] [1.201]
Female 3.186*** 3.183***

[0.251] [0.250]
State and year fixed effects? Yes Yes
R-squared 0.64 0.62
F-test on excluded instrument 34.67

[P = 0.0001]

Note: Data are collapsed into state-year-sex cells and then weighted by
the  number of teachers in that state. Robust standard errors, clustered at
the state level, in brackets. In column 1, teacher pay is instrumented with
the  log of the starting salary for a beginning teacher in a public school in
a  given state and year. In column 2, teacher pay is the log of the starting
salary for a beginning teacher in a public school in a given state and year.

* Statistical significance at the 10% level.
** Statistical significance at the 5% level.

*** Statistical significance at the 1% level.
ithin univers ity

se for all teachers.

in time, the political party in office at the state level, and the
timing of other events such as state elections. More infor-
mation on the teacher pay schedules is provided in the Data
Appendix.

The first column of Table 4 instruments teacher pay
with the starting pay from uniform salary schedules. The
second column presents reduced form results, with uni-
form salary schedules used in place of estimated teacher
pay. In both specifications, there remains a positive rela-
tionship between teacher salary and the aptitude of new
teachers. In the IV specification, the coefficient on average
teacher pay is 83 (significant only at the 10% level). In
the reduced-form specification, the coefficient on average
teacher pay is 32 (not statistically significant). Together,
these results suggest that a 1% rise in average teacher pay
leads to a 0.3–0.8 point increase in the mean percentile
rank of potential teachers, which is broadly consistent
with the result in Table 2.

6. Conclusion

Combining two  rich datasets – on the test scores for
students entering universities, and on graduate salaries – I
estimate the impact of salary variation across states on the
aptitude of potential teachers. The relationship between
average pay and teacher aptitude is positive and signifi-
cant: a 1% rise in teacher pay (relative to other occupations
requiring a college degree) is associated with approxi-
mately a 0.6 point rise in the average percentile rank of
potential teachers. This result is robust to instrumenting
for average teacher pay using uniform salary sched-
ules for public school teachers. The aptitude of potential
teachers is also negatively associated with pay disper-
sion in non-teaching occupations, suggesting that earnings
inequality in the non-teaching sector may  hurt the teaching
profession.

The Australian educational system has certain features
that facilitate the empirical analysis presented in this

paper. Because teacher salaries in public schools are
negotiated on a statewide basis, and university applicants
choose their field of study at the time of entering univer-
sity, it is possible to avoid the endogeneity problem in
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stimating the impact of teacher pay on the aptitude of
otential teachers. And because selection into university

s based solely on exam scores, an increase in applicants
holding the number of places constant) automatically
eads to an improvement in the average exam score of
eacher education students.21 However, in other respects –
uch as the average level of teacher pay, the structure of the
eacher labor market, and the level of union membership
n the teaching profession – Australia is quite typical of
ther OECD countries (McKenzie, Santiago, & Organisation
or Economic Cooperation and Development (OECD),
005; OECD, 2008). This suggests that the findings here are
otentially applicable to other developed countries as well.

Finally, it should be emphasized that this paper focuses
nly on the effect of changes in teacher pay on the pool
f potential teachers (i.e. those who enroll in teacher edu-
ation courses). While this makes it possible to separately
dentify supply-side effects, this method has the disadvan-
age that not all potential teachers will enter the teaching
rofession. Inevitably, some of those who enter teacher
ducation courses will switch into other courses, drop
ut of university altogether, or graduate and enter a non-
eaching occupation. Most likely, those who switch into
ther courses will have higher test scores, in which case
he estimates above probably overstate the impact of pay
n teacher aptitude. On the flipside, those who drop out
f teacher education courses and those who enter alterna-
ive occupations may  be those with lower test scores, in
hich case the exercise above may  be an underestimate of

he true impact of pay on teacher aptitude. Nonetheless,
he fact that those entering teacher education courses do
ppear to be responding to the incentives offered to cur-
ent teachers indicates that changing the teacher salary
tructure is a promising way of improving the quality of
he future teaching workforce.

ppendix A. Data Appendix

.1. University entrance data

Entry into most university courses is based solely upon
tatewide standardized tests. In November of each year,
rospective students rank university courses and universi-
ies. When results from the standardized test are released
n January, students typically have a short period in which
o change their course and university preferences. The
umber of places in each course and university is deter-
ined by the federal and state governments.
Data are drawn from the Student Enrolment file

aintained by the Department of Employment, Science
nd Training (DEST), which contains the course choice,

nstitution, tertiary entrance rank (TER), and basic demo-
raphic information on every individual admitted into

 university between 1989 and 2003. The data used in
his paper cover all students entering undergraduate and

21 In countries where university entrance is based on factors other than
xam scores, it is nonetheless likely to be the case that an increase in the
umber of applicants (holding the number of places constant) will raise
he academic aptitude of the entering student cohort.
 Review 31 (2012) 41– 53 51

diploma courses, but not those entering postgraduate
courses, nor overseas students. For the years 1999–2003,
the tertiary entrance rank is expressed in the dataset as
a comparable Universities Admissions Index, but for prior
years the scaling varies across states and years. The test
scores in each state and year were therefore rescaled into
within-state percentile ranks.

If a university reported the same score for all students,
all scores for that university are dropped. Additionally, if
a university reported on a different scale from most of the
other universities in its state, all scores from that univer-
sity are dropped. This has an effect on the sample size in
two states with only one university – the Northern Ter-
ritory and Tasmania. Because of missing TER values, the
sex-state-year cells for the Northern Territory are missing
in 1990–1994 for males and females, and in 1998 for males.
Likewise, the sex-state-year cells for Tasmania are missing
in 1989–1994 for males and females.

After the within-university test scores of those enter-
ing teacher education courses had been calculated, those
in other courses were dropped from the sample. Teacher
education courses were defined as courses with Field of
Study codes 50101–50499 in 1989–2000, and those with
Field of Education codes 70100–79999 in 2001–2003.

The number of applicants into teacher education and
alternative courses are both divided by the number of stu-
dents enrolled in year 12 in that state in the previous year
(taken from the Australian Bureau of Statistics publication
Schools: Australia, various years).

A.2. Salary data

Annual salaries are derived from the 1988–2002
Graduate Destination Survey (GDS), a mailout survey
administered to all recent university graduates. The
response rate for the survey is around 60–70 percent. Uni-
versities administer the survey, and have an incentive to
ensure a high response rate. If an institution does not
achieve a 50 percent response rate, its data are not included
in the public tabulations of the survey results.

I restrict the sample to those who have just grad-
uated with a bachelor’s degree or a diploma, and are
working full-time. Earnings are dropped if they are more
than three interquartile ranges below the 25th percentile
of the national earnings distribution, or more than three
interquartile ranges above the 75th percentile. In other
words, where P25 and P75 are the 25th and 75th per-
centiles respectively, I drop observations that are below
{P25 − 3(P75 − P25)} or above {P75 + 3(P75 − P25)}.

The number of full-time primary and secondary school
teachers in the surveys averages 5215 per year, while the
number of full-time graduates working in other occupa-
tions averages 30,420 per year. When the data are collapsed
into state-year cells, the number of teachers averages 658
(the range is from 48 to 2291), while the number of grad-
uates in other occupations averages 3824 (ranging from

183 to 12,038). In 1988, the Australian Capital Territory and
the Northern Territory were not separately identified in the
GDS, so the two territories are not included in the analysis
for the first year.
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The GDSs are conducted in April of each year, using a
sample of individuals who completed university the pre-
vious year. Respondents are asked for their annual salary.
This salary data is then matched to the tertiary entrance
ranking of those entering university the following year.

Over the period 1989–2003, the GDS is the only publicly
accessible dataset that contains annual earnings data on
a state basis for fine occupational categories. Other large-
scale surveys (such as the five-yearly Census or the Survey
of Income and Housing Costs) are not conducted annually,
and in most years the microdata only categorize occupa-
tions at the one-digit level. The Employee Earnings and
Hours survey is conducted biennially, but the published
tables do not separate occupational earnings by state, and
the Australian Bureau of Statistics does not permit outside
researchers to access the microdata.

In Section 5 of the paper, I experiment with instrument-
ing for the pay ratio in teaching with the official salary
to be paid to a beginning teacher in a government school.
To construct these series, I wrote to all state and territory
education ministers, requesting historical teacher salary
schedules. Ultimately, I was able to obtain data for all
states and years except Queensland for 1988–1993, West-
ern Australia for 1988–1995, and New South Wales for
1988. (For these states and years, I interpolate the start-
ing pay, assuming the same annual rate of change as in
the other states in the same years.) I use as the begin-
ning teacher salary the salary paid to a teacher at the
bottom of the salary scale. In some instances, teachers with
four-year qualifications are not paid at the bottom of the
salary scale. However, since all specifications include state
fixed effects, the results are identified from the timing of
within-state salary changes, rather than cross-state dif-
ferences in salary levels. Since salary increments almost
always raise salaries by the same percentage for teachers
at all points in the scale, it will not matter whether the
typical teacher actually commences at the fourth rung of
the salary schedule or the first rung of the salary schedule
(so long as the entry point does not change over time). As
with the teacher salary data gathered from the Graduate
Destination Survey, pay scales are matched to the tertiary
entrance ranking of those entering university the following
year.

A.3. Unemployment rates

Unemployment rates are drawn from Australian Bureau
of Statistics, Labour Force, Australia, Detailed, Cat No
6291.0.55.001. Table 02: Labour force status by State.

A.4. Student–teacher ratio

Student-teacher ratios are drawn from Australian
Bureau of Statistics, Schools: Australia, Cat No 4221.0. In
1988 and 1989, ratios are calculated by combining data
in Tables 7 and 18. In subsequent years, the figures are
listed in Table 18 (1990–1992), Table 20 (1993–1994),

Table 21 (1995–1996), Table 55 (1997–1999) and Table
54 (2000–2003). The figures are student-teaching staff
ratios in 1990–2001, and full-time equivalent student-
teaching staff ratios in 1988–1989 and 2002–2003. They
 Review 31 (2012) 41– 53

are a weighted average across primary and secondary
schools, and across the government and non-government
sectors.

A.5. Sample weights

All estimates are weighted by the full-time equivalent
size and gender split of the teaching workforce in that state
in 1988 (taken from the Australian Bureau of Statistics pub-
lication Schools: Australia 1988, Table 17).
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