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WHO BENEFITS FROM KIPP? 
Angrist, Dynarski, Kane, Pathak and Walters (2012) 
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• Can schools alone substantially reduce racial achievement gaps? 
Maybe they can. One potential solution is charter schools. 

Background: Charter schools vs. Traditional public schools
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• Can schools alone substantially reduce racial achievement gaps? 
Maybe they can. One potential solution is charter schools. 

• KIPP (Knowledge is Power Program) is the largest charter management 
organization and targets low-income and minority students. 

• As opposed to traditional public schools, KIPP schools
1. are publicly funded but privately operated

2. are subject to fewer rules and regulations, but are accountable for academic results

3. subscribe to an approach called “No Excuses”:

a) Focus on traditional math and reading skills 

b) Long school day and year

c) Selective teacher hiring

d) Strict behaviour norms

e) Strong student work ethic 

Background: Charter schools vs. Traditional public schools
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• KIPP (Knowledge is Power Program) is the largest charter management 
organization and targets low-income and minority students. 

• The study focuses on KIPP Academy Lynn (KIPP Lynn), the only KIPP school in 
New England, Massachusetts. 

• The other publicly funded option for local residents is Lynn Public Schools (LPS). 

• Most KIPP Lynn students live in Lynn and would otherwise attend LPS. 

Background: KIPP Lynn vs. Lynn Public Schools (LPS)  
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• Similarities: 
1. High proportion of non-white students who are also eligible for free or reduced-

priced lunch 

2. A fifth of the students in LPS and KIPP Lynn are categorized as LEP (Limited 
English Proficiency) 

3. Another fifth are SPED (Special Education) students

4. Student-teacher ratios at around 14

Background: KIPP Lynn vs. Lynn Public Schools (LPS)  
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• Similarities: 
1. High proportion of non-white students who are also eligible for free or reduced-

priced lunch

2. A fifth of the students in LPS and KIPP Lynn are categorized as LEP (Limited 
English Proficiency) 

3. Another fifth are SPED (Special Education) students

4. Student-teacher ratios at around 14

• Differences: 
1. KIPP Lynn operates under the “No Excuses” approach 

2. Reward ‘paychecks’ points for good work (spent on field trip and other perks)

3. Students, parents, and teachers sign a “Commitment to Excellence”

4. KIPP Lynn’s teachers are NOT unionized, work long day, are younger and are 
expected to respond to students’ phone calls in the evening

Background: KIPP Lynn vs. Lynn Public Schools (LPS)  
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Proponent of KIPP: 

KIPP substantially improves academic performance of its students. 

Opponent of KIPP: 

1. Results achieved by students at KIPP are driven by selection bias. 

2. KIPP only benefits relatively high-achieving and motivated students but 
not the disadvantageous groups such as English language learners (LEP) 
and special education (SPED) students. 

The Debate
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Angrist et al (2012) estimates the effect of KIPP Lynn on the Massachusetts 
Comprehensive Assessment System (MCAS) scores, a state-wide standardized Math 
and English language arts (ELA) test scores, of its students. 

Why? 

Research methodology
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Angrist et al (2012) estimates the effect of KIPP Lynn on the Massachusetts 
Comprehensive Assessment System (MCAS) scores, a state-wide standardized Math 
and English language arts (ELA) test scores, of its students. 

Why? 

To address the two main criticisms: 

1. Results achieved by students in KIPP are driven by selection bias

State-wide regulations require all charter schools to use a lottery when 
oversubscribed. 

From 2005 to 2008, admissions lotteries are used to develop a quasi-
experimental research design. 

Randomized lotteries help address the problem of selection bias.

Research methodology
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Angrist et al (2012) estimates the effect of KIPP Lynn on the Massachusetts 
Comprehensive Assessment System (MCAS) scores, a state-wide standardized Math 
and English language arts (ELA) test scores, of its students. 

Why? 

To address the two main criticisms: 

2. KIPP only benefits relatively high-achieving and motivated students 

While sharing many features with other KIPP schools across the US, 
KIPP Lynn enrols a high proportion of Hispanic, limited English proficiency 
(LEP), and special education (SPED) students. 

This allows the study to estimate achievement gains for these students. 

Research methodology
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Angrist et al (2012) estimates the effect of KIPP Lynn on the Massachusetts 
Comprehensive Assessment System (MCAS) scores, a state-wide standardized Math 
and English language arts (ELA) test scores, of its students. 

Note: 
KIPP Lynn shares many features with other KIPP schools. 

According to the authors: 

“We might therefore expect similar gains and interactions to emerge from a larger 
sample of KIPP schools.” 

Are the findings externally valid?

The study focuses on one school and attributes the observed students’ performance 
gains to the program features common to all KIPP schools. 

Research methodology
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• Sample: KIPP Lynn first-time applicants into 5th grade (Fall 2005 through 2008)
        (5th grade is KIPP’s entry point) 

Data and Empirical Framework
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• Sample: KIPP Lynn first-time applicants into 5th grade (Fall 2005 through 2008)
        (5th grade is KIPP’s entry point) 

• However, omit the following applicants: 

➢applicants with siblings enrolled in KIPP (guaranteed entry), 

➢late applicants (missed the lotteries), 

➢older applicants (entered late, if at all), and 

➢students with missing demographic data when matched to the Student 
Information Management System (SIMS).

Data and Empirical Framework
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• Sample: KIPP Lynn first-time applicants into 5th grade (Fall 2005 through 2008)
        (5th grade is KIPP’s entry point) 

• However, omit the following applicants: 

➢applicants with siblings enrolled in KIPP (guaranteed entry), 

➢late applicants (missed the lotteries), 

➢older applicants (entered late, if at all), and 

➢students with missing demographic data when matched to the Student 
Information Management System (SIMS).

• From 5th to 8th grade, these students were tested in math and ELA. 
Use their normalized MCAS scores (state-wide mean = 0, sd = 1) to proxy their 
academic performance

Data and Empirical Framework
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Data and Empirical Framework
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• Column (1), (2), and (3) 
report the 4th grade means of 
demographic characteristics and 
test scores.

• Column (4) reports the 𝛽1 of: 

𝒓𝒐𝒘 = 𝜷𝟎 + 𝜷𝟏𝟏{𝒘𝒊𝒏𝒏𝒆𝒓} + 𝒆 

Why? 

If lottery is truly random, there 
should be no correlation 
between being a winner/loser 
and any of the observed 
characteristics or test scores.

• Column (5) adds all 
demographic controls to the 
regression above.



Data and Empirical Framework
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Some notable statistics: 

1. KIPP Lynn admitted high 
proportion of Black and 
Hispanic applicants. 
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roughly 0.3 − 0.4𝜎 below the 
state mean.
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Some notable statistics: 

1. KIPP Lynn admitted high 
proportion of Black and 
Hispanic applicants. 

2. 5th graders in both LPS and 
KIPP Lynn, as well as the 
applicants to KIPP Lynn, score 
roughly 0.3 − 0.4𝜎 below the 
state mean.

3. KIPP Lynn lottery applicants 
look much like KIPP Lynn 5th 
graders (won and complied). 

4. Characteristics cannot be 
predicted based on lottery 
outcome (i.e., lottery winners 
were randomly selected from 
the pool of lottery applicants).



Data and Empirical Framework: Attrition
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Another problem that could 
lead to selection bias is 
‘Attrition’. 

• Is the attrition process 
random? Perhaps lottery 
losers are more likely to 
enrol in private school or 
leave state

→ More likely to be missing 
from the MCAS state-wide 
test score data. 

• Because we are comparing 
between treatment and 
control groups

→ Unobserved elements in 
the control group can lead to 
biased results.



Data and Empirical Framework: Attrition
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How to detect non-random 
attrition?

Answer the question: 
“Are lottery results correlated with 
missing data over time?”



Data and Empirical Framework: Attrition
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How to detect non-random 
attrition?

Answer the question: 
“Are lottery results correlated with 
missing data over time?”

Regression: 
1 𝑠𝑐𝑜𝑟𝑒≠𝑚𝑖𝑠𝑠𝑖𝑛𝑔 = 𝛽0 + 𝛽1𝟏{𝑤𝑖𝑛𝑛𝑒𝑟}

 + 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑠 + 𝑒 

Result:
Probability of non-missing score is 
85% for lottery losers. 

Being a winner does NOT increase 
the probability, esp after accounting 
for controls.

→ Attrition is random. 



Estimating the causal effect of attending KIPP Lynn on test scores. 

The Main equation: 

𝑦𝑖𝑔𝑡 = 𝛼𝑡 + 𝛽𝑔 + ෍

𝑗

𝛿𝑗𝑑𝑖𝑗 + 𝛾′𝑋𝑖 + 𝝆𝑠𝑖𝑔𝑡 + 𝜖𝑖𝑔𝑡

where 

• 𝑦𝑖𝑔𝑡  is the scores of student 𝑖 tested in year 𝑡 in grade 𝑔. 

• 𝑠𝑖𝑔𝑡 is the years spent at KIPP Lynn as of the test date. 

• 𝜌 is the average treatment effect. 

• 𝛼𝑡 and 𝛽𝑔 are year-of-test and grade-of-test effects. 

• 𝑋𝑖  is a vector of demographic controls. 

• 𝑑𝑖𝑗  is three of the four KIPP Lynn application cohorts (𝑗 for cohort). 

Two-Stage Least Squares (2SLS) Approach



Estimating the causal effect of attending KIPP Lynn on test scores. 

The First-Stage equation: 

𝑠𝑖𝑔𝑡 = 𝜆𝑡 + 𝜅𝑔 + ෍

𝑗

𝜇𝑗𝑑𝑖𝑗 + Γ′𝑋𝑖 + 𝝅𝑍𝑖 + 𝜂𝑖𝑔𝑡

where 

• 𝑠𝑖𝑔𝑡 is the years spent at KIPP Lynn as of the test date. 

• 𝑍𝑖 is the randomly assigned lottery offer dummy (an instrument).  

• 𝜋 is the first stage effect. 

• 𝜆𝑡  and 𝜅𝑔 are year-of-test and grade-of-test effects. 

Two-Stage Least Squares (2SLS) Approach



We have

The Main equation: 

𝑦𝑖𝑔𝑡 = 𝛼𝑡 + 𝛽𝑔 + ෍

𝑗

𝛿𝑗𝑑𝑖𝑗 + 𝛾′𝑋𝑖 + 𝝆𝑠𝑖𝑔𝑡 + 𝜖𝑖𝑔𝑡  (1)

The First-Stage equation: 

𝑠𝑖𝑔𝑡 = 𝜆𝑡 + 𝜅𝑔 + ෍

𝑗

𝜇𝑗𝑑𝑖𝑗 + Γ′𝑋𝑖 + 𝝅𝑍𝑖 + 𝜂𝑖𝑔𝑡 (2)

To get 𝝆, we have to first construct the reduced form generated by this system of 
equations by substituting (2) into (1).

Two-Stage Least Squares (2SLS) Approach



Substitute (2) into (1):

The reduced form: 

𝑦𝑖𝑔𝑡 = 𝛼𝑡 + 𝛽𝑔 + ෍

𝑗

𝛿𝑗𝑑𝑖𝑗 + 𝛾′𝑋𝑖

 + 𝜌 𝜆𝑡 + 𝜅𝑔 + ෍

𝑗

𝜇𝑗𝑑𝑖𝑗 + Γ′𝑋𝑖 + 𝝅𝑍𝑖 + 𝜂𝑖𝑔𝑡 + 𝜖𝑖𝑔𝑡

 

= 𝛼𝑡 + 𝛽𝑔 + ෍

𝑗

𝛿𝑗𝑑𝑖𝑗 + 𝛾′𝑋𝑖

 + 𝜌 𝜆𝑡 + 𝜅𝑔 + ෍

𝑗

𝜇𝑗𝑑𝑖𝑗 + Γ′𝑋𝑖 + 𝝆𝝅𝑍𝑖 + (𝜌𝜂𝑖𝑔𝑡 + 𝜖𝑖𝑔𝑡)

Two-Stage Least Squares (2SLS) Approach



Substitute (2) into (1):

The reduced form: 

𝑦𝑖𝑔𝑡 = 𝛼𝑡 + 𝛽𝑔 + ෍

𝑗

𝛿𝑗𝑑𝑖𝑗 + 𝛾′𝑋𝑖

 + 𝜌 𝜆𝑡 + 𝜅𝑔 + ෍

𝑗

𝜇𝑗𝑑𝑖𝑗 + Γ′𝑋𝑖 + 𝝆𝝅𝑍𝑖 + (𝜌𝜂𝑖𝑔𝑡 + 𝜖𝑖𝑔𝑡)

Let 𝝉 = 𝝆𝝅 and name it the “reduced form effect”.

Two-Stage Least Squares (2SLS) Approach



Now, we estimate the first stage and the reduced form to get Ƹ𝜏 and ො𝜋 :

The first-stage equation: 

𝑠𝑖𝑔𝑡 = 𝜆𝑡 + 𝜅𝑔 + ෍

𝑗

𝜇𝑗𝑑𝑖𝑗 + Γ′𝑋𝑖 + 𝝅𝑍𝑖 + 𝜂𝑖𝑔𝑡 (2)

The reduced form: 

𝑦𝑖𝑔𝑡 = 𝛼𝑡 + 𝛽𝑔 + ෍

𝑗

𝛿𝑗𝑑𝑖𝑗 + 𝛾′𝑋𝑖

 + 𝜌 𝜆𝑡 + 𝜅𝑔 + ෍

𝑗

𝜇𝑗𝑑𝑖𝑗 + Γ′𝑋𝑖 + 𝝉𝑍𝑖 + 𝜌𝜂𝑖𝑔𝑡 + 𝜖𝑖𝑔𝑡

 

Since 𝝉 = 𝝆𝝅, the average treatment effect 𝝆 can be derived: ෝ𝝆 =
ො𝝉

ෝ𝝅
 

Two-Stage Least Squares (2SLS) Approach



Empirical Results

31

First Stage estimates:

Lottery winners spent an average 
1.2 years more at KIPP than losers 
(robust). 

NOTE: 
The first-stage estimates are 
reduced by the fact that

• Some winners did not enrol in KIPP

• Some KIPP students left before 
finishing 

• Some losers ended up in KIPP later 



Empirical Results
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Reduced Form estimates:

• Compared to lottery losers, 
winners score: 

➢𝟎. 𝟒𝝈 higher in Math, and 

➢𝟎. 𝟏𝟓𝝈 higher in ELA 
(with demographic and 
baseline score controls)



Empirical Results
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2SLS estimates:

Recall 

2𝑆𝐿𝑆 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒(𝜌) =
𝑅𝑒𝑑. 𝐹𝑜𝑟𝑚 (𝜏)

𝐹𝑖𝑟𝑠𝑡 𝑠𝑡𝑎𝑔𝑒 (𝜋)

How to interpret? 



Empirical Results
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2SLS estimates:

Recall 

2𝑆𝐿𝑆 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒(𝜌) =
𝑅𝑒𝑑. 𝐹𝑜𝑟𝑚 (𝜏)

𝐹𝑖𝑟𝑠𝑡 𝑠𝑡𝑎𝑔𝑒 (𝜋)

How to interpret? 

Consider the first row: 

→ We expect a winner to attend 
KIPP Lynn 1.222 years longer and 
score 0.431𝝈 higher in math test. 

This implies that math scores 
increase by about 

ො𝜌 =
0.431𝜎

1.222 𝑦𝑒𝑎𝑟𝑠
= 𝟎. 𝟑𝟓𝝈/𝒚𝒆𝒂𝒓 

at KIPP Lynn.



Empirical Results
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2SLS estimates:

• For ELA test, the effect is 0.12𝝈 
higher score for winners per year 
spent at KIPP Lynn (after adding 
all controls).



Empirical Results
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2SLS estimates:

• For ELA test, the effect is 0.12𝝈 
higher score for winners per year 
spent at KIPP Lynn (after adding 
all controls).

• Authors note that these effects 
are similar to results from a 
sample of charter schools in 
Boston in Abdulkadiroglu et al 
(2009).

• OLS estimates are close to the 
2SLS estimates, which suggests 
that selection bias (due to 
compliance issue) is minor.  



Empirical Results
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Addressing other concerns: 

1. Older applicants are perhaps 
less likely than 4th grade 
applicants to have accepted an 
offer since they were required 
to repeat their current grade. 

(5) and (6) suggest this is not a 
problem. 

2. Students coming from outside 
of LPS have lower match rates 
from lottery data to SIMS data.

(7) and (8) suggest this is also 
not a concern.



Empirical Results: by cohort and grade over time
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Does the KIPP Lynn effect increase over time? 



Empirical Results: by cohort and grade over time
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Does the KIPP Lynn effect increase over time? 

Plot reduced form estimates by cohort and grade 
for models with demographic controls.

•  The top panel suggests a cumulative effect for 
math score. 

• The bottom figure shows less consistent results 
due to smaller pooled estimates for ELA. Effects 
are smaller and take longer to emerge. 

• Note that in 8th grade (for the first cohort 
admitted into KIPP Lynn), the effect is negative 
(but insignificant). 



Empirical Results: by subgroups

40

KIPP Lynn effect on the 
disadvantageous groups: 



Empirical Results: by subgroups
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KIPP Lynn effect on the 
disadvantageous groups: 

• Relative to Non-LEP, 
LEP students gain more in math 
score per year at KIPP Lynn. 

The same can be said for the SPED 
vs Non-SPED comparison.



Empirical Results: by subgroups
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KIPP Lynn effect on the 
disadvantageous groups: 

• Relative to Non-LEP, 
LEP students gain more in math 
score per year at KIPP Lynn. 

The same can be said for the SPED 
vs Non-SPED comparison.

• The ELA score gains come almost 
entirely from the LEP. 



Empirical Results: Heterogeneous Treatment Effect 
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Rothstein (2004, p. 82) writes: “They select 
from the top of the ability distribution those 
lower-class children with innate intelligence, 
well-motivated parents, or their own personal 
drives, and give these children educations they 
can use to succeed in life.”



Empirical Results: Heterogeneous Treatment Effect 
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Rothstein (2004, p. 82) writes: “They select 
from the top of the ability distribution those 
lower-class children with innate intelligence, 
well-motivated parents, or their own personal 
drives, and give these children educations they 
can use to succeed in life.”

Table 6 adds an interaction between 
baseline (4th grade) scores and years at 
KIPP Lynn. 

𝑦𝑖𝑔𝑡 = ⋯ + 𝝆𝑠𝑖𝑔𝑡 + 𝝎𝑠𝑖𝑔𝑡 × 𝑏𝑎𝑠𝑒 𝑠𝑐𝑜𝑟𝑒𝑖𝑔𝑡 + 𝜖𝑖𝑔𝑡

If KIPP Lynn raises achievement more for 
weaker students, we expect 𝝎 < 𝟎.



Empirical Results: Heterogeneous Treatment Effect 
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Rothstein (2004, p. 82) writes: “They select 
from the top of the ability distribution those 
lower-class children with innate intelligence, 
well-motivated parents, or their own personal 
drives, and give these children educations they 
can use to succeed in life.”

Table 6 adds an interaction between 
baseline (4th grade) scores and years at 
KIPP Lynn. 

𝑦𝑖𝑔𝑡 = ⋯ + 𝝆𝑠𝑖𝑔𝑡 + 𝝎𝑠𝑖𝑔𝑡 × 𝑏𝑎𝑠𝑒 𝑠𝑐𝑜𝑟𝑒𝑖𝑔𝑡 + 𝜖𝑖𝑔𝑡

If KIPP Lynn raises achievement more for 
weaker students, we expect 𝝎 < 𝟎.

This is exactly the case.



Empirical Results: School Switching

46

Perhaps the gains are driven by high rates 
of exit from KIPP. 

That is, only good students stay. 

How to test? 
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Perhaps the gains are driven by high rates 
of exit from KIPP. 

That is, only good students stay. 

How to test? 

Regression: 
1 𝑠𝑤𝑖𝑡𝑐ℎ 𝑠𝑐ℎ𝑜𝑜𝑙 = 𝛽0 + 𝛽1𝟏{𝑤𝑖𝑛𝑛𝑒𝑟}

 + 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑠 + 𝑒



Empirical Results: School Switching
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Perhaps the gains are driven by high rates 
of exit from KIPP. 

That is, only good students stay. 

How to test? 

Regression: 
1 𝑠𝑤𝑖𝑡𝑐ℎ 𝑠𝑐ℎ𝑜𝑜𝑙 = 𝛽0 + 𝛽1𝟏{𝑤𝑖𝑛𝑛𝑒𝑟}

 + 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑠 + 𝑒

Taking into account the fact that LPS 
students switch from elementary to middle 
school when transiting from 5th to 6th grade, 

we see NO difference in switching between 
winners and losers.
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