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Education Inputs and Human Capital Production

C. Kirabo Jackson *

Economists have long studied the 
role of education spending, schools, and 
teachers in the production of human 
capital. The recent availability of detailed 
datasets and powerful computing has 
permitted researchers to present more 

conclusive evidence regarding these top-
ics. In this summary, I describe my recent 
work on these issues. I first discuss my 
work on the basic question of whether 
increased resources for school districts 
improve students’ long-run outcomes. 
I then narrow down the unit of analy-
sis and discuss the effect of individual 
schools and particular school policies. 
Finally, I look inside schools and discuss 
my research on the role of teachers in 
promoting student learning.

The Importance of 
School Spending?

Since the Coleman Report1 (1966) 
showed that variation in school resources 
was unrelated to variation in student 
outcomes, researchers have questioned 
whether increased school spending actu-
ally improves students’ short- and long-
run outcomes. The existing evidence on 
the effect of school spending on stu-
dent outcomes used test scores as the 
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main outcome and yielded mixed results. 
Moreover, because there is mounting evi-
dence that focusing on test scores may 
miss important effects on longer-run 
outcomes, the effect of school spending 
on long-run outcomes was unknown. In 
recent work,2 Rucker Johnson, Claudia 
Persico, and I revisit the basic question 
of “does money matter?” We compile a 
panel of high-frequency school spend-
ing data linked to detailed information 
on the passage of state school-finance 
reforms. We then link the spending and 
reform data to detailed, nationally repre-
sentative data on children born between 
1955 and 1985 and followed through 
2011 to study the effect of the reform-
induced changes in school spending on 
long-run adult outcomes. We use the 
timing of the passage of court-mandated 
reforms as an exogenous shifter of school 
spending across cohorts within the 
same district. We find that a 20 percent 
increase in per-pupil spending each year 
for all 12 years of public school for chil-
dren from poor families leads to about 
0.9 more completed years of education, 
25 percent higher earnings, and a 20 per-
centage-point reduction in the annual 
incidence of adult poverty. In contrast, 
we find small effects for children from 
non-poor families. We present several 
patterns to support a causal interpreta-
tion of the estimates. 

We reconcile our findings with the 
mixed results in the existing literature by 
showing that even with a rich set of con-
trols, relying on potentially endogenous 
changes in school spending will lead one 
to infer incorrectly that there is no rela-
tionship between school spending and 
student outcomes. Using higher-quality 
data and an improved methodology, our 
findings provide new, compelling evi-
dence that money does matter and that 
increased school spending can meaning-
fully improve the longer-run outcomes 
of affected children. 

Effective Schools and 
School Policies

Related to the question of whether 
school spending matters is the ques-

tion of what kinds of education spend-
ing matter. A natural way to determine 
this is to identify the kinds of schools 
and programs that improve student out-
comes. However, because students and 
parents typically select to schools and 
neighborhoods, it is often difficult to 
attribute differences in outcomes across 
schools to the schools themselves.

In a series of papers, I employ data 
from Trinidad and Tobago to address 
these selection issues. At the end of pri-
mary school, students take an exam and 
submit an ordered list of four second-
ary school choices. The students’ scores 
and choices are used to assign them to 
secondary schools using a serial dictator-
ship algorithm. Specifically, the highest-
scoring student is assigned to their top 
choice, the next-highest-scoring student 
is assigned to their top choice among 
remaining schools, and so on until all 
school slots are filled. This algorithm 
creates many test score cut-offs such 
that students who have the same set 
of school choices and very similar test 
scores are assigned to different schools 
solely because some scored just above a 
cut-off while the others did not. In these 
papers, I construct instrumental vari-
ables based on the discontinuities cre-
ated by the assignment mechanism to 
address self-selection bias and identify 
the causal effects of attending certain 
kinds of schools.

In one paper,3 I assess whether and 
to what extent students benefit from 
attending a more-selective school. I find 
that attending a more-selective school 
has large positive effects on examination 
performance and secondary-school com-
pletion. The effects are twice as large for 
girls as for boys. In a follow-up paper,4 I 
explore the extent to which the benefits 
of attending such schools are due to dif-
ferences in inputs across schools or can be 
directly attributed to the high achieve-
ment levels of the peers. I compare the 
marginal effect of higher-achieving peers 
obtained within schools (a direct peer 
effect) to that of the marginal effect of 
higher-achieving peers obtained across 
schools. I present a framework within 
which the ratio of these two quantities 

yields the fraction of the school selectiv-
ity effect that can be directly attributed 
to selective schools providing higher-
achieving peers. Making such compar-
isons, short-run (direct) peer quality 
accounts for approximately one-tenth 
of the school selectivity effect on aver-
age, but at least one-third among the 
most selective schools. Because practices 
and inputs may not account for a siz-
able share of the benefits of attending 
the most-selective schools, these findings 
underscore that to understand how to 
improve student outcomes we must not 
only know which schools are successful, 
but also must know why.

Another potentially important inno-
vation is single-sex schooling. Proponents 
of single-sex education argue that (a) 
single-sex schools allow for instruction 
tailored to the needs of each sex, (b) 
the presence of the opposite sex is dis-
tracting, and (c) single-sex schooling 
decreases gendered course selection. If 
these hypotheses hold true, then simply 
re-shuffling students to achieve sex-seg-
regation would increase overall educa-
tional attainment and increase the repre-
sentation of females in math and science 
fields. In another study,5 I investigate the 
effects of attending single-sex secondary 
schools. I limit the analysis to public 
schools that share the same curriculum 
and follow the same national regulations 
to isolate a single-sex schooling effect. 
While simple comparisons show much 
better outcomes for those at single-sex 
schools, instrumental-variables models 
show that most students perform no bet-
ter at single-sex schools and that girls 
took no more science or math courses. 
However, I do find that females with 
strong expressed preferences for single-sex 
schools do benefit. The results highlight 
the importance of dealing with selection 
and accounting for treatment heteroge-
neity. More broadly, the findings high-
light the fact that there is likely no single 
school type that is best for all students.  
Looking at school interventions in a sep-
arate set of papers, I analyze the Texas 
Advanced Placement Incentive Program 
(APIP). The APIP is a high school col-
lege-prep intervention that includes cash 
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incentives for both teachers and students 
for passing scores earned on AP exams, 
teacher training, and curricular oversight. 
The program is targeted to schools serving 
predominantly minority and low-income 
students with the aim of improving col-
lege readiness. As the APIP was adopted 
in different schools at different times, I 
identify the program effect by comparing 
the change in outcomes of cohorts within 
the same school, before and after APIP 
adoption, to the change in outcomes for 
cohorts in comparison schools over the 
same time period. Because adoption of the 
APIP was not random, I present a series of 
tests to support a causal interpretation. In 
the first study,6 I find that exposed cohorts 
passed more AP or IB examinations, had 
higher SAT scores, and were more likely 
to matriculate in college. In follow-up 
work7 I find that exposed cohorts were 
more likely to persist in college, earn more 
college credits, hold higher GPAs, earn 
a bachelor’s degree, be employed, and 
earn higher wages. These benefits were 
most pronounced for Hispanic students. 
These findings indicate that high-quality 
programs can improve the long-run eco-
nomic well-being of disadvantaged stu-
dents who attend inner-city schools. 

The Importance of Teachers

Because students spend most of their 
time in school interacting with teach-
ers, it is natural to seek to understand 
the role that teachers play in improv-
ing student outcomes, and how differ-
ent policies affect teachers. These issues 
are investigated in a series of papers 
that employ rich administrative data 
from North Carolina linking students 
to teachers.

Policymakers, educators, parents, 
and researchers agree that teachers are 
one of the most important components 
of the schooling environment. This con-
clusion is based on the consistent find-
ing that certain teachers tend to improve 
student test scores much more than 
others. While economists do not care 
about test scores per se, the focus on test 
scores occurs because they are often the 
best available measure of student skills. 

However, the research on non-cogni-
tive skills provides reason to suspect 
that teacher effects on test scores may 
fail to capture teachers’ overall effects. 
In one paper,8 I investigate the extent 
to which teachers improve students’ 
longer-run outcomes in ways not cap-
tured by their effects on test scores but 
reflected in other student behaviors. I 
estimate the effects of 9th grade teachers 
on test scores, attendance, suspensions, 
course grades, and remaining in school. 
I then link these estimates to longer-run 
indicators (high school dropout/com-
pletion, SAT taking, and intentions to 
attend college). Because identification 
of teacher effects is more complicated 
in high school settings than elemen-
tary school settings, I follow my earlier 
work9 and condition on students’ aca-
demic track. I find that teachers have 
causal effects on skills not measured by 
testing, but reflected in absences, suspen-
sions, grades, and on-time grade progres-
sion. Moreover, teacher effects on these 
non-test outcomes (a proxy for non-cog-
nitive skills) predict effects on dropout, 
SAT-taking, and college plans above and 
beyond teachers’ effects on test scores. 
The results show that test scores alone 
fail to identify many excellent teach-
ers and may understate the long-run 
importance of teachers. More broadly 
the results underscore the importance of 
accounting for the effect of interventions 
on both cognitive and non-cognitive 
dimensions of skill.

Given the importance of teachers, 
from a policy perspective it is impor-
tant to better understand the determi-
nants of teacher effectiveness. Because 
the high-quality data required to cred-
ibly measure teacher effectiveness have 
only recently become readily available 
to researchers, there is little conclusive 
evidence on the determinants of teacher 
effectiveness. In two papers, I investigate 
the role of the schooling context. In one 
piece,10 I investigate the importance of 
the match between teachers and schools 
for student achievement. If match 
effects are economically important, pol-
icymakers should consider what kinds 
of teacher/school pairings are most pro-

ductive and should consider the effect 
of policies on match quality. I show that 
teachers who switch schools are rela-
tively more effective at improving stu-
dent test scores after a move to a differ-
ent school than before — suggesting that 
teachers tend to leave schools at which 
they are less effective. This result is not 
driven by temporary jumps or dips in 
productivity surrounding a move, non-
random sorting of students to teachers, 
or teachers moving to better schools on 
average. I also estimate teacher-school 
match effects directly by decomposing 
the variability in test scores into por-
tions that can be explained by individ-
ual teachers, individual schools, and the 
match between teachers and schools. 
When we control for match quality, 
the estimated effect of what is typically 
referred to as teacher quality declines by 
about one quarter. Moreover, the match-
quality variable has about two-thirds as 
much explanatory power as the teacher-
quality variable. These findings indicate 
that teacher quality is not a fixed quan-
tity so that certain teachers are more 
effective in certain school environments 
than others. The findings also suggest 
that because teachers tend to leave “bad” 
matches, teacher turnover is not unam-
biguously negative and could be welfare-
enhancing on average. 

A teacher’s colleagues are an impor-
tant factor in the schooling environment. 
In related work11 with Elias Bruegmann, 
we analyze the role that teachers play in 
the professional development of their 
colleagues. We observe the outcomes of 
the same teachers at the same schools 
over time, and document that a teach-
er’s students have larger test-score gains 
when the effectiveness of the teacher’s 
colleagues, as measured by both observ-
able qualifications and historical per-
formance in the classroom, improves. 
These spillovers are strongest for less-
experienced teachers, persist over time, 
and can account for about 20 percent 
of a teacher’s effectiveness in raising test 
scores, thereby suggesting a peer-learn-
ing interpretation. We rule out that the 
results are driven by teachers sorting to 
their peers, students sorting to teach-
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ers, or unobserved school-specific shocks 
that might coincide with teacher turn-
over. This paper provides some of the 
first credible and quantifiable evidence 
of learning associated with one’s peers in 
the workplace. Moreover, this is the first 
paper to show that a teacher’s effective-
ness at raising test scores is at least in part 
due to learned behavior associated with 
her colleagues.

As a whole, these studies shed new 
light on the policies, practices, and insti-
tutions that may best produce human 
capital. They highlight that adequate 
financial resources facilitate improved 
outcomes, and they point to identifi-
able school types, school practices, and 
teacher policies that promote student 
learning. 
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