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EDUCATION I:   
BROAD TRENDS, RESOURCE 
EFFECTS, & SCHOOL EFFECTS 
Jesse Rothstein 
CLSRN Summer School 
June 2013 

Outline of four Rothstein lectures 
1.  Education I. Broad trends, resource effects, and school 

effects 
2.  Education II. Teacher effectiveness: Measurement and 

policy 
3.  Race.  Racial gaps, segregation, peer effects, and 

affirmative action 
4.  The Great Recession:  Unemployment insurance and 

structural issues 



6/12/13	  

2	  

Education I:  Outline 
1.  Overview of trends. 
2.  The effects of school resources on educational 

outcomes. 
3.  School effects. 
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Two big debates 
1.  Does money matter? 

A.  What is the marginal effect of giving districts $1 more to spend? 
B.  Will extra $ be used in the most productive way? 
C.  What is the shadow value of $1 in the educational production 

function, assuming optimal input decisions? 
D.  What is the effect of particular, costly activities on outcomes? 

2.  Do schools matter? 
A.  …, holding resources constant? 
B.  Does composition of schools matter? 
C.  Are some types of schools systematically more effective than 

others? 
D.  When parents/students choose schools, do they choose the most 

effective schools? 
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A simple model of educational production 
•  Y = f(x1, x2, …, xK; z) 

•  Y:  Outcomes 
•  x1, …, xK:  Inputs over which system has some control 
•  z:  Student characteristics 

•  Educational system chooses x1, …, xk subject to a budget 
constraint, p1x1+p2x2+…pkxk ≤ R. 

•  Distinguish: 
•  System demand function x*=g(R; p; z)  
•  Y-optimizing demand x** = argmax f(x; z) + λ(R-px) = h(R; p; z). 

•  Questions: 
•  1A:  What is dY/dR = Σk (∂f(x*; z)/∂xk) (∂gk/∂R)? 
•  1B:  What is ∂ maxx; px≤R f(x; z) / ∂R = Σk (∂f(x**; z)/∂xk) (∂hk/∂R)? 
•  1C:  What is dY / dxk 

 or ∂f / ∂xk for a particular input k?    
 

Approaches to answering these questions 
• Estimate the production function. 
• Analyze the reduced-form relationship between R & Y. 
• Experimental/quasi-experimental variation in xk. 

•  These answer different questions. 
• Also vary in credibility of the results. 
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Approaches to answering these questions 
• Estimate the production function. 
• Analyze the reduced-form relationship between R & Y. 
• Experimental variation in xk. 

• Collect data on Y, x1, …, xK, R, z. 
• Production function regression:  

 Y = α + x1β1 + … + xKβK + zγ + ε 
•  Identified from: 

•  Variation in R given z 
•  Variation in choice of inputs x given z, R 

• An alternative specification: Y = α + xkβk + zγ + Rρ + ε 
• Results not especially credible. 

Approaches to answering these questions 
• Estimate the production function. 
• Analyze the reduced-form relationship between R & Y. 
• Experimental variation in xk. 

• Y = α + Rβ + zγ + ε. 
• Alternatively, Y = α + xkβk + zγ + ε. 
• Estimated using across-school/district variation. 
• Where does variation in R or xk come from?  Perhaps (a) 

local decisions about tax rates; (b) compensatory transfer 
programs; or (c) local choices about how to allocate R. 

• None of these provides much basis for confidence. 
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Approaches to answering these questions 
• Estimate the production function. 
• Analyze the reduced-form relationship between R & Y. 
• Experimental variation in xk. 

• Strategies for reducing/eliminating the endogeneity 
problem: 
•  Aggregate to higher geographic level (e.g., across state). 
•  Difference-in-differences using policy changes (e.g., 

desegregation). 
•  Exploit state policies influencing relationship between (z, ε) and R. 

• May be more credible, but no guarantees. 

Approaches to answering these questions 
• Estimate the production function. 
• Analyze the reduced-form relationship between R & Y. 
• Experimental variation in xk. 

• Example 1:  Card & Krueger (JPE, QJE 1992; JEP 1996) 
•  Black students saw higher R via desegregation & end of Jim Crow 

school funding rules, especially in high-black-share states. 
•  Did black students’ outcomes (earnings) improve relative to whites? 
•  School quality affects attainment, so look at return to education. 
•  Essentially, a triple-difference:  Across cohort, South vs. North, 

black vs. white.  



6/12/13	  

8	  

Source:  David Card & Alan B. Krueger, “School Quality and Black-White Relative Earnings:  
A Direct Assessment” QJE 107(1), Feb. 1992.   

Approaches to answering these questions 
• Estimate the production function. 
• Analyze the reduced-form relationship between R & Y. 
• Experimental variation in xk. 

•  Example 3:  Card & Payne (2002) 
•  States have, at various times, implemented finance reforms that raise 

R in high-poverty relative to low-poverty districts. 
•  R may depend on (z, ε), but finance reforms change slope. 
•  Does slope of achievement with respect to z change at the same time? 

•  Caveat: Hanushek-Rivkin-Taylor (ReStat 1996). 
•  Omitted variables at school & state level. 
•  Aggregation reduces variation in R, so a little endogeneity goes a long 

way. 
•  Bias could be better/worse in aggregated specifications. 
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Approaches to answering these questions 
• Estimate the production function. 
• Analyze the reduced-form relationship between R & Y. 
• Experimental variation in xk. 

•  Tennessee STAR experiment. 
•  Students randomly assigned to small or large classes, within 

schools. 
•  Eliminates biases from compensatory choice of class size. 
•  Limits (but doesn’t eliminate) dependence on full understanding of 

of production function.  Relevant to generalizability. 

Source:  Alan B. Krueger, “Experimental Estimates of Education Production Functions” QJE 
114(2), May 1999. 
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Assessing the STAR Results 
• Pro:   

•  Random assignment is most credible way to ensure exogeneity of 
school resources. 

•  Structure of experiment ruled out most compensating changes in 
other school inputs 

• Con: 
•  Social experiments are never perfectly clean – noncompliance, 

attrition, failures of randomization. 
•  Hawthorne effects 
•  External validity – changes in other inputs are part of most policies. 
•  Pattern of results hard to reconcile with educational production 

function approach. 

External validity:  The STARs come to California 

•  Following STAR, California implemented a CSR program. 
•  Voluntary, with large subsidies to districts for <=20 students in K-3. 
•  Rolled out quickly and non-randomly, simultaneous with changes in 

testing regime. 
•  Exacerbated teacher and classroom shortages. 
•  External validity issue?  Or asking a different question? 

•  Then came the Great Recession. 
•  Funding cut dramatically in 2009. 
•  Conditionality weakened as well. 
•  Hot-off-the-presses analysis from Cole (2013). 
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Figure 4: Histogram of Second Grade Class Sizes by Year (Statewide)

Figure 5: Histogram of Third Grade Class Sizes by Year (Statewide)
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Figure 9: Performance in the Second Grade by Percentage Class Size Change
(Statewide)

Both types of schools performed similarly on the reading and mathematics tests
in the years before 2009. However, their scores start to diverge in 2009, with the
schools in districts that saw a larger percentage change in average class size doing
comparatively worse than those that saw a smaller change. This same pattern
is evident in the third grade, with generally similar performance on tests in the
years prior to 2009, but divergent performance in the years following 2009.5

Tellingly, the shape of the graphs also changes after 2009, with slopes on the
trend line varying between the two groups of schools. These graphs suggest
that changes in class size may be linked to a change in performance in the
years after 2009. Of course, these graphs do not show a definitive relationship

behaving similarly on the test until 2009 and a sharp change in performance thereafter where
the schools in districts that saw a smaller percentage increase in class size performed better
on average than those schools in districts that saw a larger increase.

5The 10% value is fairly arbitrary, and not meant to be seen as a cut-off, but as a means
of distinguishing districts from each other. A choice of a similarly low percentage change
generally only translates the graphs up and down, but it does not change the overall relation
in the graphs of the two different classes of schools having similar responses to the tests that
become dissimilar after 2009.

23
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Two big debates 
1.  Does money matter? 

A.  What is marginal productivity of $ in the production function? 
B.  Will extra $ be used in the most productive way? 
C.  What is the effect of particular, costly activities on outcomes? 

2.  Do schools matter? 
A.  …, holding resources constant? 
B.  Does composition of schools matter? 
C.  Are some types of schools systematically more effective than 

others? 
D.  When parents/students choose schools, do they choose the 

most effective schools? 

Distinct substantive questions 
• Constellation 1: 

•  Where should I send my child to school? 
•  Which school is more productive? 
•  What is the causal effect of school characteristics (e.g., the quality 

of the peer group)? 

• Constellation 2: 
•  Are charter/private schools more effective than regular public 

schools (on average)? 
•  When parents choose schools, do they choose on the basis of 

answers to questions in constellation 1? 

• Constellation 3:   
•  What are effects of choice on production side? 
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Constellation 1 (Rothstein, AER 2006) 
• Notation: 

•  xij: Characteristics of student i at school j. 
•  Xj: Avg. characteristics of students at school j. 
•  µj: Productivity of school j 
•  yij = α + xijβ + Xjγ + µj + εij. 

•  à Yj = α + Xj(β + γ) + µj + Ej. 

• Questions: 
•  Which school has highest scores?  Depends on (Xj(β + γ) + µj). 
•  Where should I send my child to school?  Choose on (Xjγ + µj). 
•  Which school is most productive?  Depends on µj. 

•  What is the causal effect of Xj? γ. 
Note:  β cannot be interpreted causally, but γ perhaps can. 

Are charter/private schools more effective 
than regular public schools (on average)? 
• What is the treatment?  How is it assigned?  What is the 

counterfactual? 
• Contrast alternative research designs: 

•  OLS with controls for student observables. 
•  Matched pairs of students at charters & at nearby public schools. 
•  Lotteries at oversubscribed charter schools. 
•  NYC/Dayton/Washington voucher experiment. 
•  Regression discontinuity analysis of admissions to competitive 

“exam schools.” 

• What policy questions do these answer?  Internal & 
external validity. 


