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Introduction Motivation

Motivation

(a) New York, 2013
(Giles, 2013)

(b) Peru, 2017
(El Popular, 2017)

(c) Mexico, 2015
(Velázquez and Ferrer, 2015)

(d) Mexico, 2016
(Verdile, 2016)

Figure 1: Protests Against (and For) Teacher Evaluations
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Introduction Motivation

Motivation

“
[
Teacher evaluation is

]
the essential backbone for a

high-performing education system (...)

[
while

] [
p
]
utting in place a sound system of teacher

evaluation is expensive and institutionally challeng-
ing (...)

Chile’s comprehensive teacher evaluation system,
Docentemas [sic], has shown that it can be done

Bruns and Luque (2014, 215 et sq.)”4 / 38



Introduction Research Questions

Research questions

1 What is the effect of (repeat, formative) teacher evaluations on
teacher productivity, as measured by student performance?

2 What is their effect on potential mediators – in particular,
teacher/teaching behaviors and teacher beliefs?

3 Does the effect of teacher evaluations vary by teachers’ work
experience (cf. Kraft et al., 2018)?
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Introduction Previous Work

Theoretical expectations

Theoretical considerations point to conflicting expectations for the
effects of teacher evaluations on productivity (incl. for related
mechanisms).

↗ Principal-agent theory (cf. Hölmstrom, 1979; Milgrom and Roberts, 1992)

↗ Human resource development theory (cf. Papay, 2012)

 Multi-tasking model (cf. Jacob, 2005)

 Professionalization discussion (cf. Johnson and Fiarman, 2012; Mehta, 2013)

↘ Opportunity cost argument (cf. Taut et al., 2011)
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Introduction Previous Work

What do we know so far?

Surprisingly little – with two exceptions:

Steinberg and Sartain (2015) find that, in Chicago Public Schools,
a school-level teacher evaluation program led to an approx. 0.1
SD increase in reading and to no effect in math.

Taylor and Tyler (2012) find that, in Cincinnati Public Schools,
math teachers’ students scored approx. 0.1 SD higher in years
after the teacher’s evaluation, no effect in the year of the
evaluation, no effects in reading.

“[T]he effect resulting from each subsequent year’s evaluation
might well be smaller” (ibid.: 3647) – what is the effect of
re-evaluations?
“[T]he data do not provide information that allows us to identify
the exact mechanisms driving the results” (ibid.: 3629) – how are
potentially mediating variables affected?
At scale, what are the effects within a fully established, national
evaluation system? (cf. Vivalt, 2017)
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Context

Chile’s teacher evaluation system

Figure 2: Evaluation Components

Introduced in 2004/2005

Mandatory (for public
schools), every four years

Four rating categories,
following a continuous score
with cut-offs

Largest component
(portfolios) scored centrally,
anonymously, as the last
score component

From 2011, a new law
requires the second lowest /
“basic” category to be
re-evaluated after two years
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Data

Data sources

I obtained data from the Chilean Ministry of Education, as follows:

Data on all teacher evaluations conducted, incl. their underlying
scoring (2005-2015) Distribution

Admin. information for the universe of Chilean teachers
(2003-2015)
Teacher classroom links (2005-2015)
“Baseline” student demographics for the universe of Chilean
students, incl. GPA (2005-2013)
4th-grade SIMCE exams, in math and language, census
(2005-2015)
Supplementary teacher, student, and parent SIMCE
questionnaires on

teaching behavior, student-reported (2012-2015) Index

teachers’ level of caring, parent-reported (2011-2014)
teachers’ confidence in students’ future attainment,
teacher-reported (2005-2014) Figure
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Identification Intuition

Identification strategy: Intuition

Figure 3 sketches a hypothetical scenario, for the difference across
teachers evaluated below vs. above the cut-score, in year t –
comparing a teacher’s outcome (productivity, behaviors, and beliefs),
and her probability of being re-evaluated p(eval), in year t + x.
Pre-period scenario to the left; post-period scenario to the right.

Figure 3: Schematic Representation of an Example Scenario
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Identification Model Specification

Fuzzy Difference-in-Differences: More formally

Second stage / Reduced form

Yj(t+x)i =βRF0 + βRF1Tjt + βRF2TxPostjt + Γt + Ω + Xjti + εj(t+x)i

First stage

evalj(t+2) =βFS0 + βFS1Tjt + βFS2TxPostjt + Γt + Ω + Xjt + εj(t+2)

... for teacher j, initially evaluated in year t, teaching student i. Y
denotes the outcome x years past t. T indicates being below the
cut-off; TxPost being below in the post-policy period. Γ captures year
fixed effects; Ω commune f.e.s; X a vector of baseline characteristics.
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Identification Model Specification

An alternative: Fuzzy Difference-in-Discontinuities

Second stage / Reduced form

Yj(t+x)i =βRF0 + βRF1Tjt + βRF2TxPostjt + βRF3Txθjt + βRF4Postxθjt

+ βRF5θjt + Γt + Ω + Xjti + εj(t+x)i

Postxθ indicates the interaction term between a post-period
indicator and the forcing variable (teacher scores θ); Txθ denotes
its interaction with an indicator of being below the threshold.

First stage (FS) calculated analogue to the above. All remaining
notation as for the DD estimator, above.

Main results use the Imbens-Kalyanaraman optimal bandwidth
for RD, for the post-period (0.2 points); robustness to bandwidth
selection shown.
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Identification Model Specification

ToT, heterogeneous effects, additional notes

In the remainder, all reported effect sizes (and their s.e.s)
represent the Wald estimate, where βWald2 = βRF2/βFS2. Given the
complete lack of re-evaluations in the pre-period and near-zero
rates for the post-period comparison groups (see below), βWald2 is
interpreted as a Treatment-on-the-Treated (ToT) effect.

Analyses of heterogeneous effects include interactions between
the continuous measure of experience and each of the three
variables T, Post, and TxPost. In the following, β6 is the
coefficient on the interaction between TxPost and experience.

The respective Wald estimate is:
βWald6 = (βRF2 + βRF6)/(βFS2 + βFS6)− βWald2.

All Wald estimates calculated within a common bootstrap
procedure (with 750 replications); “clustered” standard errors by
blocking resamples at the teacher-year level.
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Summary Statistics and Internal Validity

Summary statistics and internal validity

Along with my presentation of summary statistics, I scrutinize the
study’s (threats to) internal validity with six analyses

1 Systematic attrition

2 Teacher sorting: (Continuity in) bunching around the cut-off

3 Teacher sorting: (Im)balance on observables

4 Student sorting: (Im)balance on observables

5 Strength of the first stage

6 Robustness to DD vs Dif-in-Disc estimation framework,
bandwidth selection
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Summary Statistics and Internal Validity Attrition

No evidence for differential attrition

2005-2010 2011-2013 DD Dif-in-Disc
Below Above RD Below Above RD

In sample in t+1 0.23 0.26 -0.00 (0.02) 0.19 0.23 -0.04 (0.03) -0.02 (0.01) -0.03 (0.03)
In sample in t+2 0.22 0.25 0.00 (0.02) 0.18 0.23 -0.01 (0.03) -0.02 (0.01) -0.03 (0.03)
In sample in t+3 0.21 0.24 0.02 (0.02) 0.12 0.11 -0.01 (0.02) 0.00 (0.01) -0.03 (0.03)
n 7352 13378 10908 1420 6943 3503 29093 14411

Sample: All teachers initially evaluated in elementary and eligible for re-evaluations, dropping “unsatisfactory” teachers (1.8%).

Note that the 2013 sample is not followed up in t + 3.

“Below" and “Above" refer to teachers below or above the cut-off, respectively.

“RD" refers to a regression-discontinuity estimate.

“DD" refers to the preferred difference-in-difference estimate.

“Dif-in-Disc" refers to the difference-in-discontinuity estimate.

Estimation framework as described, but excluding baseline control variables.

RD and Dif-in-Disc within a bandwidth of 0.2 around the cut-off, including linear trends of the forcing variable, allowed to vary on either side.

* p < 0.1, ** p < 0.05, *** p < 0.01.

Table 1: Attrition
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Summary Statistics and Internal Validity Teacher Sorting

Continuity in “bunching” around the cut-off

Both the pre- and post-period show evidence of bunching (failing a
formal McCrary test) – however, the same test cannot reject that the
difference in densities does not differ across the pre- and
post-periods.
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Figure 4: McCrary Plots
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Summary Statistics and Internal Validity Teacher Sorting

No imbalance on observed teacher characteristics
2005-2010 2011-2013 DD Dif-in-Disc

Below Above RD Below Above RD

t+1: Gender: Female 0.75 0.83 -0.05 (0.03) 0.79 0.87 -0.04 (0.08) 0.00 (0.03) 0.07 (0.07)
t+1: Age 45.63 43.88 -0.50 (0.71) 41.34 40.27 -1.50 (2.01) 0.01 (0.67) -1.14 (1.77)
t+1: Contract hours 38.41 38.06 0.01 (0.65) 37.57 37.28 2.05 (1.19)* -0.01 (0.51) 0.57 (1.22)
t+1: Works in yet another school 0.09 0.07 -0.00 (0.02) 0.04 0.02 0.05 (0.04) 0.01 (0.02) 0.03 (0.04)
t+1: Years in service 20.08 19.16 -0.42 (0.89) 14.04 14.38 -1.67 (2.15) -0.41 (0.79) -1.86 (1.96)
t+1: School’s baseline reading score 241.37 247.38 0.11 (1.67) 248.97 253.61 1.26 (4.80) -1.07 (1.55) 4.08 (3.98)
t+1: School’s baseline math score 228.22 235.38 -0.93 (1.93) 237.33 244.48 3.18 (5.21) -0.06 (1.76) 6.26 (4.49)
t+1: n 1725 3433 2635 275 1604 749 7037 3384
t+2: Gender: Female 0.79 0.85 -0.01 (0.03) 0.79 0.88 -0.02 (0.07) -0.04 (0.03) 0.01 (0.07)
t+2: Age 45.24 43.5 -0.87 (0.74) 40.67 40.75 2.55 (2.11) -1.07 (0.69) 0.37 (1.79)
t+2: Contract hours 37.95 37.87 -0.41 (0.67) 37.81 37.08 1.66 (1.31) 0.85 (0.52)* 2.10 (1.25)*
t+2: Works in yet another school 0.07 0.06 0.03 (0.02) 0.04 0.03 0.00 (0.04) 0.01 (0.02) -0.02 (0.04)
t+2: Years in service 19.54 18.54 -1.33 (0.94) 13.65 14.7 -0.31 (2.30) -1.01 (0.82) -0.22 (2.03)
t+2: School’s baseline reading score 241.34 247.97 2.46 (1.84) 249.87 255.13 -2.06 (4.75) -0.12 (1.59) -1.60 (3.90)
t+2: School’s baseline math score 229 235.64 2.52 (2.04) 238.53 246.46 2.38 (4.60) -1.04 (1.78) -0.86 (4.07)
t+2: n 1650 3379 2566 259 1595 729 6883 3295
t+3: Gender: Female 0.78 0.86 -0.01 (0.03) 0.85 0.89 -0.10 (0.10) 0.03 (0.03) -0.07 (0.08)
t+3: Age 45.27 43.21 0.86 (0.79) 39.2 40.29 0.82 (2.73) -2.46 (0.82)*** -3.05 (2.18)
t+3: Contract hours 38.15 37.81 -0.75 (0.67) 36.6 36.5 0.59 (1.26) 0.03 (0.63) 1.35 (1.23)
t+3: Works in yet another school 0.07 0.07 -0.02 (0.02) 0.03 0.03 0.05 (0.04) 0.01 (0.02) 0.06 (0.04)
t+3: Years in service 19.98 18.29 1.71 (0.96)* 12.31 13.81 0.36 (3.14) -2.24 (0.98)** -3.32 (2.57)
t+3: School’s baseline reading score 240.97 247.81 -0.04 (1.84) 251.73 256.1 7.36 (6.29) 1.92 (1.89) 1.42 (4.94)
t+3: School’s baseline math score 228.34 235.62 -1.04 (2.11) 242.14 247.96 11.97 (6.97)* 2.60 (2.16) 6.88 (5.45)
t+3: n 1586 3182 2464 178 775 454 5721 2918

Notes: “Teachers" include all unique year-teacher observations and may repeatedly include individual teachers over time.

All remaining table notes as provided in Table 1.

Table 2: Teacher Balance Table
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Summary Statistics and Internal Validity Student Sorting

No imbalance on observed student characteristics

2005-2010 2011-2013 DD Dif-in-Disc
Below Above RD Below Above RD

t+1: GPA 5.77 5.83 -0.00 (0.02) 5.73 5.79 -0.05 (0.04) 0.01 (0.02) -0.01 (0.05)
t+1: Repeated in baseline year 0.02 0.02 -0.00 (0.00) 0.02 0.02 -0.01 (0.01) -0.00 (0.00) -0.00 (0.01)
t+1: Attendance 92.75 93.11 -0.47 (0.52) 91 91.92 -0.92 (0.62) -0.33 (0.29) -0.49 (0.70)
t+1: Gender: Female 1.48 1.49 -0.02 (0.02) 1.48 1.5 0.01 (0.03) -0.01 (0.01) 0.02 (0.03)
t+1: n 38009 79941 117950 5298 35886 41184 159134 74740
t+1: Household income (pesos)† 267023.4 268866.3 -569.35 (8069.95) 301958.5 308048.5 -2.0e+04 (28443.50) -7049.26 (8663.65) -1.1e+04 (24889.17)
t+1: Mother’s edu. (years)† 9.88 10.05 -0.12 (0.12) 10.42 10.9 -0.41 (0.27) -0.11 (0.11) -0.13 (0.27)
t+1: n 32842 69136 50995 4560 31763 13674 138301 64669
t+2: GPA 5.9 5.95 -0.02 (0.02) 5.87 5.91 -0.04 (0.04) 0.03 (0.02) -0.00 (0.05)
t+2: Repeated in baseline year 0.03 0.03 -0.00 (0.00) 0.04 0.04 0.01 (0.01) 0.00 (0.00) 0.01 (0.01)
t+2: Attendance 92.63 92.97 -0.16 (0.25) 90.75 91.66 -0.64 (0.51) -0.24 (0.24) -0.35 (0.54)
t+2: Gender: Female 1.49 1.5 0.00 (0.01) 1.48 1.49 -0.02 (0.03) -0.00 (0.01) -0.02 (0.03)
t+2: n 35238 77830 113068 5271 35385 40656 153724 73606
t+2: Household income (pesos)† 267936.7 280121.4 13778.23 (11389.09) 344863.2 329243.3 -4.5e+04 (27215.05) -2659.20 (10513.08) -2.0e+04 (20329.13)
t+2: Mother’s edu. (years)† 9.89 10.2 0.01 (0.13) 10.77 10.83 -0.31 (0.25) -0.09 (0.11) -0.15 (0.24)
t+2: n 28732 65133 47332 4570 31178 13868 129613 61200
t+3: GPA 6.02 6.06 0.03 (0.02) 5.97 6.01 0.05 (0.08) 0.00 (0.03) -0.05 (0.07)
t+3: Repeated in baseline year 0.04 0.03 -0.01 (0.00)** 0.04 0.04 -0.01 (0.01) -0.00 (0.00) 0.00 (0.01)
t+3: Attendance 92.25 92.47 -0.21 (0.26) 90.28 91.07 -0.21 (0.96) -0.06 (0.31) -0.77 (0.77)
t+3: Gender: Female 1.48 1.48 0.03 (0.01)** 1.48 1.49 -0.06 (0.04) -0.02 (0.01) -0.04 (0.04)
t+3: n 33970 73398 107368 3910 18549 22459 129827 66056
t+3: Household income (pesos)† 280724.3 289788.1 806.10 (11491.66) 359701.9 340602.8 23621.42 (45299.92) 16413.66 (16016.74) -6350.94 (35440.64)
t+3: Mother’s edu. (years)† 10.04 10.25 0.12 (0.12) 11.36 11.37 0.10 (0.38) -0.01 (0.14) -0.22 (0.32)
t+3: n 29286 63336 47815 3403 16449 9017 112474 56832

Notes: “Students" include all unique year-teacher-student observations and may include up to two observations per student and year.
† denotes variables measured at follow-up (and not included as covariates).

All remaining table notes as provided in Table 1.

Table 3: Student Balance Table

27 / 38



Summary Statistics and Internal Validity First Stage

A strong first stage

There is non-compliance, but the first stage is strong (F > 20). There
are no “always-takers”, supporting the ToT interpretation of
estimates.
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Figure 5: First Stage
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Results Main results

Main results table

t+1 t+2 t+3

(1) (2) (3) (4) (5) (6)

Math
βWald2 -1.887 (3.533) -5 (7.655) -1.109 (2.922) -2.375 (4.295) -.136 (3.707) -.098 (6.08)
βWald6 .116 (.284) .062 (.206) -.071 (.263)
n (teachers) 6414 6335 6514 6430 4995 4924
n (students) 140161 140161 140058 140058 108255 108255
Language
βWald2 -4.316 (4.181) -7.41 (7.55) -1.218 (2.442) -3.801 (3.807) 1.31 (3.007) -5.719 (4.85)
βWald6 .072 (.21) .184 (.194) .464 (.265)*
n (teachers) 6580 6495 6776 6686 5214 5129
n (students) 142522 142522 144754 144754 111156 111156

Notes: In odd columns, βWald2 captures the ToT effect of a teacher’s re-evaluation.

In even columns, βWald6 captures the interaction (ToT) effect between a teacher’s re-evaluation and her work experience.

Not reported: Main effect, year fixed effects and a vector of baseline teacher and student characteristics (teacher’s gender,

age, contract hours, employment in another school, years of service, baseline school-level average Simce scores in math

and reading; students’ GPA and its square, attendance, retention).

Bootstrapped standard errors in parentheses (750 draws), clustered at the teacher-year level.

* p < 0.1, ** p < 0.05, *** p < 0.01

Table 4: Difference-in-difference Estimates: ToT Effects on Student Learning
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Results Main results

Graphical representation of heterogeneous effects

-20

-10

0

10

20
To

T 
Ef

fe
ct

0 5 10 15 20
Years of Experience in Year t

Math in t+2

-20

-10

0

10

20

To
T 

Ef
fe

ct

0 5 10 15 20
Years of Experience in Year t

Math in t+3

-20

-10

0

10

20

To
T 

Ef
fe

ct

0 5 10 15 20
Years of Experience in Year t

Language in t+2

-20

-10

0

10

20

To
T 

Ef
fe

ct
0 5 10 15 20

Years of Experience in Year t

Language in t+3

Note: Difference-in-Difference estimates of teacher re-evaluation effects (ToT) on student performance in the year of
and one year after the re-evaluation, by teachers' work experience. 95% confidence interval shown with dashed lines.

Figure 6: ToT Effects of Teacher Re-evaluations on Learning, by Teaching
Experience
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Results Main results

Positive results ruled out at 95-confidence

For math, even small positive effects can be ruled out, in years t + 2
and t + 3. For reading, too, in year t + 2; unclear for t + 3.
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Figure 7: Kernel density plot of bootstrapped coefficients

31 / 38



Results Main results

Main results: Robustness

There are no substantially different results once a Dif-in-Disc strategy
is used instead, including with varying bandwidths.
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DD reflects the difference-in-difference estimation,
results for the remaining bandwidths reflect the fuzzy difference-in-discontinuities estimation.
Bootstrapped standard errors (750 replications), blocked at the classroom level.
95 percent confidence interval in capped gray lines. 90 percent confidence interval in thick gray lines.

Figure 8: Robustness to estimation framework, bandwidth selection
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Results Effects on mediating variables

Results table for mediating variables

t+1 t+2 t+3

(1) (2) (3) (4) (5) (6)

Practices
βWald2 -.046 (.111) .011 (.164) .028 (.063) .11 (.099) .016 (.082) -.041 (.119)
βWald6 -.003 (.007) -.005 (.005) .004 (.007)
n (teachers) 2148 2114 3153 3104 2322 2288
n (students) 44617 44617 65504 65504 49574 49574
Caring
βWald2 -.272 (.112)** -.298 (.16)* .044 (.084) .098 (.148) .013 (.081) .091 (.135)
βWald6 0 (.007) -.002 (.007) -.004 (.007)
n (teachers) 1916 1902 2127 2108 1780 1746
n (parents) 40305 40305 44127 44127 38551 38551
Beliefs
βWald2 .024 (.197) -.228 (.287) .027 (.165) .133 (.26) -.175 (.272) -.005 (.433)
βWald6 .015 (.012) -.006 (.01) -.01 (.027)
n (teachers) 5345 5282 4673 4609 3681 3631

Notes: All table notes as provided in Table 4

Table 5: Difference-in-difference Estimates: ToT Effects on Teaching
Behaviors, Caring, Teacher Beliefs
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Next Steps

Next steps

Include measures of “non-cognitive” skill as an alternative
measure of teacher effectiveness (following Jackson (2018))

Your feedback

Submission
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Appendix

Distribution of teacher evaluation scores
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Figure 9: Distribution of evaluation scores (2005-2013) Back
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Appendix

Index of teaching behaviors

Students answer in four categories: “Fully agree”, “agree”,
“disagree", “very much disagree”. Students are asked about whether
their teacher

1 reviews exercises

2 reviews homework

3 explains something repeatedly if someone asks for it

4 continues to explain until everyone understands

5 explains in class how tests were marked

6 corrects the school book’s exercises in class.

The index is an average over these items. Results are robust to using
an index from a principal component analysis instead (with a
polychoric correlation matrix), extracting the first component. Back
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Appendix

Associations between student learning and mediators

Figure 10: Bivariate Relationships Between Student Learning, Teacher
Behaviors, and Teacher Beliefs

Back

37 / 38



References

References
Emily Giles. New Teacher Evaluations Add to Testing Frenzy, October 2013. URL
https://indypendent.org/2013/10/30/new-teacher-evaluations-add-testing-frenzy.

El Popular. Profesores se encadenan a postes en protesta por evaluación docente en trujillo, 2017. URL http://www.elpopular.pe/
actualidad-y-policiales/2017-08-23-profesores-se-encadenan-postes-en-protesta-por-evaluacion-docente-en-trujillo.

César Velázquez and Angélica Ferrer. CNTE suspende clases en 67 escuelas del DF, June 2015. URL http:
//www.milenio.com/df/Maestros_de_la_CNTE_marcharan_hacia_el_Senado-seccion_9_10_distrito_federal_0_542345842.html.

Laura Verdile. El conflicto educativo en méxico: reformas escritas con sangre, 2016. URL
http://www.laprimerapiedra.com.ar/2016/09/conflicto-educativo-mexico-reformas-escritas-sangre/.

Barbara Bruns and Javier Luque. Great teachers: how to raise student learning in Latin America and the Caribbean. Technical Report 89514,
The World Bank, January 2014. URL http://documents.worldbank.org/curated/en/2014/01/19798994/
great-teachers-raise-student-learning-latin-america-caribbean.

Matthew A. Kraft, John P. Papay, and Olivia L. Chi. Teacher skill development: Evidence from performance ratings by principals. Working
Paper, Brown University, Providence, RI, August 2018. URL
https://scholar.harvard.edu/files/mkraft/files/kraft_papay_chi_2018_teacher_skill_development.pdf.

Bengt Hölmstrom. Moral Hazard and Observability. The Bell Journal of Economics, 10(1):74–91, April 1979. ISSN 0361-915X. doi:
10.2307/3003320. URL http://www.jstor.org/stable/3003320.

Paul Robert Milgrom and John Roberts. Economics, organization, and management. Prentice-Hall, New York, 1992. ISBN 978-0-13-224650-7.

John Papay. Refocusing the Debate: Assessing the Purposes and Tools of Teacher Evaluation. Harvard Educational Review, 82(1):123–141,
April 2012. URL http://www.metapress.com/content/V40P0833345W6384.

Brian A. Jacob. Accountability, incentives and behavior: The impact of high-stakes testing in the Chicago Public Schools. Journal of public
Economics, 89(5):761–796, 2005. URL http://www.sciencedirect.com/science/article/pii/S0047272704001549.

Susan Moore Johnson and Sarah E. Fiarman. The potential of peer review. Educational Leadership, 70(3):20–25, 2012. URL
http://216.78.200.159/RandD/Teacher%20Evaluation/Potential%20of%20Peer%20Review%20-%20Moore-%20Johnson.pdf.

Jal Mehta. The allure of order: High hopes, dashed expectations, and the troubled quest to remake American schooling. Oxford University
Press, New York, 2013. ISBN 978-0-19-994206-0.
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