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Introduction MotivationTeacher quality
• Various strands of literature:• how much difference good teachers can make (Chetty et al. [2014],Rivkin et al. [2005], Rockoff [2005] ...)

• what makes a good teacher (Rockoff et al. [2011], Kane et al.[2008], Gordon et al. [2006]...)
• how do we make teachers better, or retain better ones (Hanusheket al. [2004], Figlio [2001]...)

• Consensus: teachers make a big difference for student learningand quality controls are desirable (even though no consensus onwhich ones exactly)
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Introduction Motivation... and teacher quality in developing countries
• Several Latin American (and South-East Asian) countries are only

starting interventions on the teacher quality front

• Colombia is a country we can learn from, because it has alreadystarted a massive transition
Colombia has made education a main priority to improve
the economic and social prosperity of the country and
pledged more resources to this sector than any other
policy area [OECD, 2016]

• Large reform in 2002: introduction of teacher quality requirementsand incentives
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Introduction This paperThis paper
• Evaluate how the 2002 Colombian reform of public teachercareers has impacted student performance• Has the new regulation succeeded at producing “better” teachers?(overall YES)

• Investigate the potential channels of the effect• Which of the provisions of the reform have been the most effective?
• Document significant (and worrying!) failure in compliance to thenew rules• Consequent reduction in benefits for students
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Introduction This paperClosest literature
Effectiveness of teacher quality insurance policiesLiterature Teacher QualityTeacher quality in Latin AmericaLiterature LA Teacher QualityEvaluation of 2002 Colombian reform• Ome (2012, 2013): school fixed effects (across-year variation),finds no effect on high school students, while finding effects atprimary school level
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Introduction This paperContribution
• Improve on past evaluations of effect of the Colombian teacherreform on student performance
• First attempt at investigating channels and heterogeneities in theeffect
• Original analysis on relationship between characteristics of newteachers (esp. entry test scores) and student performance
• Novel documentation of important reform failures
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Introduction This paperPreview of findings
• Find positive and significant effect of quality-controlled teachers

• Within-school fixed effects strategy
• Effect seems to be driven by selection at entry, not along thecareer
• New-type teachers seem to have decreasing marginal returns
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The reform General aspects

The reform
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The reform General aspects(Before) the reform
• Entry process not transparent, teacher appointments considered“administrative acts”
• Automatic promotions (every 3 years)
• Excessive protection on the job (virtually impossible to fire)

• This system did not create incentives for teachers to invest intheir teaching skills and subject knowledge
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The reform General aspects(After) the reform
1. Selective entry contest
2. Probation period
3. Permanent (yearly) performance evaluation3.1 Pre-requirement for being promoted

3.2 Possibility of being fired
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The reform General aspects(Key aspects of) the reform
• The whole set of new regulation applied only to teachers hiredafter 2002 (deal with unions)
• Teachers already exercising the profession before the reform arestill continuing their careers according to the old rules

• We exploit the ensuing mix of new-type and traditional-type ofteachers, to identify the effect of the new-type• controlling for selection (within school, across subjects variation)
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The reform Details1. The entry contest
• Each educational authority issues a public call for applications,specifying the number and type of vacancies
• Candidates choose educational authority they want to apply to
• Candidates enter the contest• Subject knowledge and teaching aptitude exam; evaluation ofcredentials; verbal interview
• Based on their global contest score, candidates get to choosetheir preferred vacancy (the remaining on a waiting list)
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The reform Details1. The entry contestEntry contests so far
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The reform Details2. and 3. Probation and permanent evaluation
2. Probation• Candidates who obtain a vacancy first enter a probation period(min 4 months, max 1 academic year)• School principal evaluates the new teacher using a standardizedformat and may veto his/her final employment

3. Permanent evaluation• School principal evaluates the teacher (like after probation) everyyear• Teachers take tests similar to the entry exam when they apply forpromotion (denied if unsatisfactory test result)
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Methodology Data and descriptivesData
• Teachers: administrative data (Ministry of Education), individuallevel, 2008-2013• 87.4% of new-type teachers matched to their entry test scores

• Students: administrative data (ICFES) on final high school exam(‘Saber11’), 2000 to 2013
• Match teachers and students at school-cohort level (no classinformation available)• e.g. match 2005 Saber11 Math results in school A to Mathteachers teaching at high school level in school A in 2005
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Methodology Data and descriptivesDescriptive statistics
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Methodology Data and descriptivesDescriptive statistics II
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Methodology A failure in the reformThe ‘irregular’ teachers I

Around 28% of all currently active new-type teachers has a highestexam score < the minimumBrutti and Sánchez T. (IEB-UB, Uni Andes) New Teachers for Colombia ICFES - Nov 3-4, 2016 18 / 38



Methodology A failure in the reformThe ‘irregular’ teachers II

... and most of them never passed the entry exam, and operate in‘temporary positions’
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Methodology A failure in the reformThe ‘irregular’ teachers II
• High heterogeneity in their distribution across the country• Probably correlated with other indicators, signal of inequality(work in progress)

• Most of these irregular teachers have been trying the entrycontest multiple times (83%)
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Methodology Identification

Identification
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Methodology IdentificationIdentification

• within school, within school year variation in ‘share new type’and in student test scores

• e.g. In school A in school year 2005, there were 50% of Mathteachers were ‘new type’, but only 25% of Spanish teachers were.Compare performance of the same students in Math and Spanishthat year• eliminate confounders such as school characteristics,management, temporary shocks to the school, etc.
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Results Main results

Results
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Results Main results

Effect of New teachers on student performance
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Results Main resultsHow large is this effect?
Considering student performance as an outcome:• In our sample and estimates:• Equivalent to raising average teacher experience by 7 years

• Compared to US literature on teacher fixed effects:• Going from 100% traditional-type teachers to 100% new-typeteachers in a subject is comparable, in the US, to getting a teacherthat has 1 sd higher quality
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Results Main resultsFalsification
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Results Heterogeneity in the effect

Exploring nonlinearities in the effect
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Results Heterogeneity in the effectNonlinearities 1
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Results Heterogeneity in the effectNonlinearities 2
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Results Heterogeneity in the effectNonlinearities 3
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Results Heterogeneity in the effectNonlinearities summary
‘New type’ teachers seem to:

• yield decreasing marginal returns (largest effect for first entrants)• peer effects? spillovers?
• No significant differences by subject (Math a bit stronger,Philosophy and English a bit weaker)
• yield returns increasing in the share of postgraduate-holdingcolleagues• these colleagues are more receptive and open to novelties?

Brutti and Sánchez T. (IEB-UB, Uni Andes) New Teachers for Colombia ICFES - Nov 3-4, 2016 30 / 38



Channels

Exploring channels
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ChannelsSelection at entry
1) The exam is an active hurdle
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2) Teachers who score better at the exam ‘make’ better students



2) Teachers who score better at the exam ‘make’ better students +bias correction Bias problem
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ChannelsSelection on the probation period (?)
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ChannelsTurnover and discontinuation of employment (?)
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ChannelsConjectures on channels (so far)
• Selection at entry "
• Selection on probation ?

• Firing of permanent-position teachers %
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ChannelsTake-home message so far
• Colombian reform has yielded positive results in terms of studentachievement• Around 0.9% within school-year standard deviations increase intest scores for every 10% extra new-type teachers
• National average might be affected by regional inequality
• Effects are likely to be driven by selection at entry, possibly bythe probation period, but not by selection later in the career
• Teacher entry test scores seem to be a decent signal for teacherquality
• Large numbers of irregular teachers• Need to investigate why: real need or cheating?
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Channels

Thank you!
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Appendix

Extras
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Appendix Teacher retentionRetention of new-type teachersAll teachers
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Appendix Teacher retentionRetention of new-type teachersSaber 11 teachers
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Appendix Teacher retentionLiterature review
Effectiveness of teacher quality insurance policies• cite hereTeacher quality in Latin America• cite hereEvaluation of 2002 Colombian reform• Ome (2012, 2013): school fixed effects (across-year variation),finds no effect on high school students, while finding effects atprimary school level

Back to main
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Appendix Teacher retentionThe bias problemWhen trying to estimate the impact of (new-type) teacher quality on studentperformance

True population regression: student scores on total teacher quality
SSi = α + βQT

i + eiAnd QT
i = QN

i · SN
i + QO

i ·
(1 − SN

i
)

What I am able to observe and estimate:
SSi = α + βQT

i + ei
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Appendix Teacher retentionThe bias problem
And we end up with:

β̂ = β ·
cov

(
QNSN ,QN)+ cov

(
QO (1 − SN) ,QN)

var
(
QN
)

Or, after controlling for the observables we have:
β̂ = cov

(
Q̃NSN , Q̃N

)+ cov
(

˜QO
(1 − SN

)
, Q̃N

)
var

(
Q̃N
)
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Appendix Teacher retentionThe bias problem
Bounds for the unobserved term

−1 ≤
cov

(
˜QO
(1 − SN

)
, Q̃N

)
√

var
(
QO
(1 − SN

))
var

(
Q̃N
) ≤ 1

From which:
UB, LB = ±

√[
var

(
Q̃O
)

var
(

S̃N
)+ var

(
Q̃O
)

E
[
S̃N
]2 + var

(
S̃N
)

E
[
Q̃O
]2]

var
(

Q̃N
)

Brutti and Sánchez T. (IEB-UB, Uni Andes) New Teachers for Colombia ICFES - Nov 3-4, 2016 44 / 38



Appendix Teacher retentionThe bias problem
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