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Abstract	
  

This	
   study	
   evaluated	
   a	
   program	
   in	
   the	
   northeast	
   Brazilian	
   state	
   of	
   Ceará	
   designed	
   to	
   improve	
   teachers’	
  
effectiveness	
   by	
   using	
   an	
   information	
   “shock”	
   (benchmarked	
   feedback)	
   and	
   expert	
   coaching	
   to	
   promote	
  
increased	
  professional	
  interaction	
  among	
  teachers	
  in	
  the	
  same	
  school.	
  	
  We	
  show	
  that	
  the	
  program	
  significantly	
  
increased	
  teachers’	
  use	
  of	
  class	
  time	
  for	
  instruction	
  (.29	
  -­‐	
  .35	
  SD),	
  by	
  reducing	
  the	
  time	
  spent	
  on	
  classroom	
  
management	
  (-­‐.25	
  -­‐	
   -­‐.28	
  SD)	
  and	
  time	
  off-­‐task	
  (-­‐.21	
  -­‐	
   -­‐.24	
  SD).	
  The	
  program	
  also	
   increased	
  teachers’	
  use	
  of	
  
questions	
  during	
  their	
  lessons,	
  consistent	
  with	
  the	
  coaching	
  program’s	
  goal	
  of	
  encouraging	
  more	
  interactive	
  
teaching	
  practice.	
  The	
  treatment	
  schools	
  also	
  registered	
  an	
  increase	
  in	
  student	
  engagement.	
  	
  Finally,	
  consistent	
  
with	
  the	
  program’s	
  strategy	
  of	
  promoting	
  greater	
  interaction	
  among	
  teachers,	
  the	
  improvements	
  in	
  schools’	
  
average	
   results	
  were	
   achieved	
   by	
   reducing	
   the	
   variation	
   in	
   teacher	
   practice.	
   These	
   preliminary	
   results	
   are	
  
probably	
   confounded	
  due	
   to	
   the	
   likely	
  Hawthorne	
  effect;	
   thus,	
  when	
  would	
  be	
  able	
   to	
  measure	
  a	
   sizeable	
  	
  
effect	
  on	
  the	
  students	
  test	
  scores,	
  we	
  can	
  confirm	
  the	
  effectiveness	
  of	
  this	
  intervention.	
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1.   Introduction	
  

A	
  central	
  education	
  policy	
  question	
  is	
  how	
  to	
  improve	
  teachers'	
  classroom	
  effectiveness.	
  Research	
  in	
  
the	
  United	
  States	
  (Jackson	
  et	
  al,	
  2014;	
  Chetty	
  et	
  al,	
  2014;	
  Hanushek	
  and	
  Rivkin,	
  2010;	
  Rockoff,	
  2004)	
  on	
  teacher	
  
value-­‐added	
  and	
  in	
  Latin	
  America	
  (Araujo	
  et	
  al,	
  2016;	
  Bruns	
  and	
  Luque	
  2014)	
  on	
  observed	
  classroom	
  practice	
  
has	
  consistently	
  documented	
   large	
  variations	
   in	
  teachers’	
  practice	
  and	
  classroom-­‐level	
  results,	
  even	
  among	
  
teachers	
  in	
  the	
  same	
  school	
  teaching	
  the	
  same	
  grade	
  and	
  subject.	
  	
  	
  

There	
  is	
  new	
  research	
  interest	
  in	
  observing	
  teachers’	
  classroom	
  practice	
  and	
  unpacking	
  what	
  affects	
  
it.	
  	
  First,	
  there	
  is	
  growing	
  evidence	
  over	
  the	
  past	
  five	
  years	
  that	
  the	
  quality	
  of	
  teachers’	
  classroom	
  practice,	
  as	
  
measured	
  through	
  classroom	
  observations,	
  is	
  important	
  for	
  student	
  learning	
  and	
  other	
  key	
  outcomes,	
  such	
  as	
  
students’	
   socio-­‐emotional	
   skills.	
   The	
   influential,	
   large-­‐scale	
  Measures	
  of	
   Effective	
  Teaching	
   study	
   in	
   the	
  US	
  
found	
  that	
  classroom	
  observations,	
  using	
  three	
  different	
  instruments,	
  could	
  predict	
  differences	
  in	
  individual	
  
teachers’	
  ability	
  to	
  produce	
  classroom-­‐level	
  learning	
  gains	
  (MET,	
  Kane	
  and	
  Staiger,	
  2012).	
  	
  Other	
  US	
  researchers	
  
have	
  also	
   found	
   that	
   children	
  exposed	
   to	
   teachers	
  with	
  better	
   scores	
  on	
   the	
  CLASS	
   classroom	
  observation	
  
instrument	
   have	
   higher	
   learning	
   gains,	
   better	
   self-­‐regulation	
   and	
   fewer	
   behavioral	
   problems	
   (Howes	
   et	
   al,	
  
2008;	
  Grossman	
  et	
   al,	
   2010).	
   The	
  only	
   research	
   to	
   date	
   in	
   a	
   developing	
   country,	
   by	
  Araujo	
   et	
   al	
   (2016)	
   in	
  
Ecuador,	
  has	
  produced	
  similar	
  findings.	
  By	
  randomly	
  assigning	
  pre-­‐school	
  students	
  to	
  different	
  teachers,	
  Araujo	
  
and	
  colleagues	
  found	
  that	
  a	
  one	
  standard	
  deviation	
  increase	
  in	
  teachers’	
  classroom	
  quality,	
  measured	
  using	
  
the	
  CLASS	
  observation	
  instrument,	
  resulted	
  in	
  0.11,	
  0.11	
  and	
  0.07	
  standard	
  deviation	
  (SD)	
  higher	
  student	
  test	
  
scores	
  in	
  language,	
  math	
  and	
  executive	
  function.	
  	
  	
  

Beyond	
   these	
   studies,	
   which	
   have	
   directly	
   linked	
   teachers’	
   classroom	
   practice	
   to	
   classroom	
   level	
  
outcomes,	
  there	
  is	
  a	
  larger	
  body	
  of	
  research	
  that	
  has	
  not	
  measured	
  teachers’	
  classroom	
  practice,	
  but	
  which	
  
has	
  linked	
  classroom-­‐level	
  outcomes	
  to	
  individual	
  teachers.	
  	
  This	
  literature	
  has	
  established	
  convincingly	
  that	
  
individual	
   teachers	
   have	
   large	
   impacts	
   on	
   their	
   students	
   and	
   that	
   impacts	
   on	
   students’	
   socio-­‐emotional	
  
development	
   and	
   life	
   outcomes	
  may	
   be	
   even	
   longer-­‐lasting	
   than	
   impacts	
   on	
   learning	
   (Chetty	
   et	
   al,	
   2014;	
  
Jackson	
  et	
  al,	
  2014;	
  Jennings	
  and	
  DiPrete,	
  2010).	
  

What	
  factors	
  cause	
  some	
  teachers	
  to	
  be	
  so	
  much	
  more	
  effective	
  than	
  others?	
  	
  There	
  is	
  substantial	
  US	
  
research	
  that	
  “observable”	
  teacher	
  characteristics,	
  such	
  as	
  age,	
  education,	
  qualifications,	
  and	
  contract	
  status	
  
do	
  not	
  explain	
  differences	
  in	
  individual	
  teachers’	
  ability	
  to	
  produce	
  classroom	
  level	
  learning	
  gains	
  –	
  except	
  for	
  
a	
  consistent	
  finding	
  that	
  all	
  teachers	
  tend	
  to	
  be	
  less	
  effective	
  during	
  their	
  first	
  three-­‐to-­‐five	
  years	
  of	
  teaching.	
  	
  
(Kane	
  and	
  Staiger,	
  2012)	
  Araujo	
  et	
  al	
  (2016)	
  found,	
  similarly,	
  that	
  differences	
  in	
  teachers’	
  classroom	
  practice	
  
are	
  not	
  explained	
  by	
  teacher	
  background	
  and	
  status.	
  	
  Except	
  for	
  “rookie”	
  teachers	
  with	
  less	
  than	
  three	
  years	
  
of	
  service,	
  the	
  quality	
  of	
  teachers’	
  classroom	
  practice	
  was	
  not	
  correlated	
  with	
  teachers’	
  tenure	
  status,	
  salary,	
  
and	
  age,	
  or	
  even	
  an	
  unusually	
  rich	
  set	
  of	
  data	
  the	
  researchers	
  were	
  able	
  to	
  collect,	
  such	
  as	
  teacher	
  IQ,	
  Big	
  Five	
  
personality	
  traits,	
  and	
  executive	
  function.	
  	
  	
  

The	
  accumulating	
  evidence	
  that	
  teachers’	
  classroom	
  practice	
  varies	
  widely,	
  has	
  important	
  impacts	
  on	
  
student	
   learning	
   and	
   socioemotional	
   skills	
   development,	
   and	
   cannot	
   be	
   predicted	
   by	
   the	
   observable	
  
characteristics	
  commonly	
  used	
  to	
  hire	
  and	
  promote	
  teachers	
  implies	
  at	
  least	
  two	
  major	
  policy	
  challenges.	
  First,	
  
school	
  systems	
  need	
  better	
  ways	
  of	
  identifying	
  candidates	
  with	
  the	
  potential	
  for	
  excellence	
  and/or	
  weeding	
  
out	
   lower-­‐potential	
   teachers	
   early	
   in	
   their	
   careers.	
   	
   Second,	
   school	
   systems	
   need	
   effective	
   strategies	
   for	
  
improving	
  the	
  classroom	
  practice	
  of	
  the	
  existing	
  stock	
  of	
  teachers.	
  	
  

This	
  paper	
  focuses	
  on	
  the	
  second	
  challenge:	
  improving	
  the	
  effectiveness	
  of	
  teachers	
  in	
  service.	
  	
  We	
  
evaluate	
  a	
  program	
  in	
  the	
  northeast	
  Brazilian	
  state	
  of	
  Ceará	
  designed	
  to	
  improve	
  teachers’	
  effectiveness	
  by	
  
using	
  an	
  information	
  “shock”	
  (benchmarked	
  feedback)	
  and	
  expert	
  coaching	
  to	
  promote	
  increased	
  professional	
  
interaction	
  among	
  teachers	
   in	
   the	
  same	
  school.	
   	
  This	
   is	
   the	
   first	
  study	
  we	
  know	
  of	
   in	
  a	
  developing	
  country	
  
context	
  that	
  rigorously	
  measures	
  the	
  impact	
  of	
  a	
  training	
  program	
  both	
  on	
  teachers’	
  classroom	
  practice	
  and	
  
their	
   students’	
   learning	
  outcomes.	
   	
   It	
   contributes	
   to	
   the	
  very	
   scant	
  evidence	
  base	
  on	
   the	
   impact	
  and	
  cost-­‐
effectiveness	
  of	
  teacher	
  training	
  programs	
  in	
  developing	
  countries	
  as	
  well	
  as	
  the	
  growing	
  global	
  research	
  base	
  
on	
  how	
  teachers’	
  classroom	
  practice	
  affects	
  student	
  learning.	
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The	
  design	
  of	
  the	
  program	
  was	
   inspired	
  by	
  the	
  research	
  evidence	
  that	
  there	
  exist	
   large	
  variation	
   in	
  
teacher	
  quality	
  within	
   schools.	
   	
   In	
   the	
  US,	
  Hanushek	
  and	
  Rivkin	
   (2010)	
  have	
  documented	
   that	
  value-­‐added	
  
learning	
  gains	
  of	
  different	
  classroom	
  teachers	
  in	
  the	
  same	
  school	
  can	
  range	
  from	
  0.5	
  to	
  1.5	
  years	
  of	
  curriculum	
  
mastery.	
   	
   In	
   studies	
   of	
   teachers’	
   use	
   of	
   class	
   time	
   across	
   six	
   different	
   countries	
   in	
   Latin	
   America	
   and	
   the	
  
Caribbean,	
  Bruns	
  and	
  Luque	
  (2014)	
  found	
  that	
  the	
  average	
  variation	
  within	
  schools	
  in	
  the	
  share	
  of	
  total	
  class	
  
time	
   different	
   teachers	
   spend	
   on	
   instruction	
   is	
   consistently	
   very	
   large,	
   irrespective	
   of	
   the	
   average	
   level	
   of	
  
teacher	
  performance	
  in	
  the	
  school	
  or	
  even	
  in	
  the	
  school	
  system.	
  	
  Around	
  a	
  mean	
  of	
  roughly	
  65	
  percent	
  of	
  class	
  
time	
   spent	
   teaching	
   in	
   school	
   at	
   the	
  median	
   of	
   the	
   distribution	
   in	
   a	
   Latin	
   American	
   country,	
   the	
   lowest-­‐
performing	
  teachers	
  in	
  that	
  school	
  spend	
  on	
  average	
  less	
  than	
  50%	
  of	
  class	
  time	
  on	
  instruction	
  and	
  the	
  best-­‐
performing	
  over	
  80%.	
  	
  This	
  is	
  a	
  striking	
  degree	
  of	
  classroom	
  level	
  heterogeneity	
  given	
  the	
  fact	
  that	
  within	
  a	
  
given	
  school	
  all	
  teachers	
  serve	
  a	
  roughly	
  homogenous	
  student	
  population,	
  deliver	
  the	
  same	
  curriculum,	
  and	
  
work	
   under	
   the	
   same	
   set	
   of	
   management	
   and	
   institutional	
   conditions.	
   	
   Gaps	
   of	
   this	
   magnitude	
   in	
   the	
  
instructional	
  time	
  different	
  students	
  experience	
  can	
  be	
  expected	
  to	
  affect	
  learning	
  outcomes	
  at	
  the	
  classroom	
  
level.	
  	
  	
  

One	
  positive	
  implication	
  of	
  the	
  Latin	
  America	
  research	
  is	
  the	
  scope	
  for	
  school-­‐level	
  performance	
  gains	
  
through	
   greater	
   diffusion	
   of	
   the	
   best	
   teaching	
   practices	
  within	
   schools.	
   	
   Indeed,	
   the	
   exchange	
   of	
   practice	
  
among	
  teachers	
   in	
  a	
  school	
   is	
  a	
  core	
  strategy	
  in	
  high-­‐performing	
  East	
  Asian	
  systems,	
  such	
  as	
  Japan’s	
   lesson	
  
study	
  (Easton,	
  2008;	
  Lewis	
  et	
  al	
  2004),	
  Singapore	
  (OECD,	
  2013)	
  and	
  Shanghai	
  (Liang,	
  2016).	
  	
  Sustained	
  school-­‐
level	
  learning	
  improvements	
  are	
  also	
  reported	
  in	
  Ontario,	
  Canada	
  through	
  a	
  program	
  which	
  provided	
  schools	
  
with	
   feedback	
  on	
   their	
   teachers’	
   classroom-­‐level	
   learning	
  outcomes	
  and	
  external	
   coaches	
  who	
  encouraged	
  
school	
  personnel	
  to	
  work	
  together	
  to	
  share	
  practice	
  and	
   improve	
   instruction	
  (OECD,	
  2011;	
  Mourshed	
  et	
  al.	
  
2010;	
  Fullan,	
  2013).	
  Fullan	
  calls	
  this	
  the	
  creation	
  of	
  a	
  "professional	
  learning	
  community"	
  within	
  the	
  school.	
  	
  

A	
  hypothesized	
  theory	
  of	
  action	
  is	
  that	
  promoting	
  and	
  supporting	
  school-­‐level	
  professional	
  interaction	
  
among	
  teachers	
  may	
  improve	
  results	
  through	
  four	
  channels.	
  	
  First,	
  by	
  increasing	
  the	
  amount	
  of	
  transparency	
  
about	
  differential	
  teacher	
  performance	
  within	
  a	
  school	
  it	
  can	
  create	
  “lateral	
  accountability”	
  or	
  peer	
  pressures	
  
on	
  teachers	
  to	
  exert	
  more	
  effort	
  towards	
  improving	
  their	
  performance.	
  	
  Second,	
  it	
  can	
  provide	
  teachers	
  with	
  
“curated”	
  pedagogical	
  or	
  classroom	
  management	
  techniques	
  (used	
  effectively	
  by	
  their	
  peers)	
  that	
  are	
  clearly	
  
relevant	
  to	
  their	
  school	
  context.	
   	
  Third,	
   it	
  can	
  transfer	
  knowledge	
  through	
  modeled	
  practice,	
  which	
  may	
  be	
  
inherently	
  more	
  effective	
   in	
   supporting	
   the	
  adoption	
  of	
  new	
  practices	
  and	
  behaviors	
   than	
  off-­‐site,	
   lecture-­‐
based	
  training.	
  Fourth,	
  it	
  can	
  guarantee	
  continuous	
  support	
  and	
  reinforcement	
  for	
  the	
  new	
  behaviors	
  from	
  the	
  
school	
  director	
  and	
  peers	
  if	
  the	
  “whole	
  school”	
  is	
  engaged	
  in	
  and	
  committed	
  to	
  achieving	
  improved	
  classroom	
  
practice.	
  Countervailing	
  factors	
  include	
  possible	
  unwillingness	
  among	
  teachers	
  to	
  acknowledge	
  differences	
  in	
  
classroom	
   effectiveness	
   and	
  weak	
   extrinsic	
   (salary,	
   promotion,	
  managerial	
   oversight)	
   incentives	
   to	
   reward	
  
improvements.	
  	
  A	
  final	
  issue	
  may	
  be	
  that	
  even	
  if	
  teachers	
  are	
  able	
  to	
  improve	
  their	
  classroom	
  practice	
  by,	
  for	
  
example,	
  devoting	
  more	
  time	
  to	
  instruction,	
  weaknesses	
  in	
  teachers’	
  content	
  mastery	
  could	
  limit	
  the	
  impacts	
  
on	
  student	
  learning.	
  	
  	
  

This	
  paper	
  presents	
  the	
  initial	
  results	
  of	
  a	
  randomized	
  evaluation	
  of	
  the	
  Ceará	
  program.	
  	
  We	
  show	
  that	
  
the	
  program	
  significantly	
  increased	
  teachers’	
  use	
  of	
  class	
  time	
  for	
  instruction,	
  by	
  reducing	
  the	
  time	
  spent	
  on	
  
classroom	
  management	
  and	
  time	
  off-­‐task.	
  	
  The	
  program	
  also	
  increased	
  teachers’	
  use	
  of	
  questions	
  during	
  their	
  
lessons,	
  consistent	
  with	
  the	
  coaching	
  program’s	
  goal	
  of	
  encouraging	
  more	
  interactive	
  teaching	
  practice.	
  	
  The	
  
treatment	
  schools	
  also	
  registered	
  an	
  increase	
  in	
  student	
  engagement.	
  	
  Finally,	
  consistent	
  with	
  the	
  program’s	
  
strategy	
  of	
  promoting	
  greater	
  interaction	
  among	
  teachers,	
  the	
  improvements	
  in	
  schools’	
  average	
  results	
  were	
  
achieved	
  by	
  reducing	
  the	
  variation	
  in	
  teacher	
  practice.	
  Across	
  the	
  treatment	
  sample,	
  the	
  program	
  helped	
  the	
  
schools	
  with	
  the	
  lowest	
  average	
  performance	
  improve	
  most.	
  	
  All	
  of	
  this	
  represents	
  important	
  progress.	
  	
  	
  

The	
   key	
  question	
   is	
  whether	
   these	
   improvements	
   in	
   teacher	
   practice	
   translate	
   into	
  higher	
   student	
  
learning.	
   	
  Test	
   score	
  data	
   for	
   the	
  end	
  of	
   the	
  2015	
  school	
  year	
  will	
  be	
  available	
  by	
   June	
  2016,	
  and	
   the	
   final	
  
version	
  of	
  this	
  paper	
  will	
  address	
  the	
  full	
  set	
  of	
  research	
  questions	
  outlined	
  in	
  Section	
  2.	
  	
  The	
  team	
  also	
  plans	
  
a	
  focus	
  group	
  analysis	
  of	
  how	
  the	
  program	
  affected	
  teachers’	
  attitudes	
  towards	
  observing	
  their	
  colleagues	
  at	
  
work	
   in	
   the	
   classroom,	
   being	
   observed	
   themselves,	
   and	
   being	
   presented	
   with	
   performance	
   metrics	
   that	
  
exposed	
  variations	
  in	
  the	
  effectiveness	
  of	
  their	
  schools’	
  teachers.	
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Section	
  2	
  describes	
  the	
  context,	
  the	
  intervention,	
  and	
  the	
  research	
  questions.	
  	
  Section	
  3	
  describes	
  the	
  
instruments	
  used	
  and	
  the	
  sample.	
  	
  Section	
  4	
  presents	
  the	
  results.	
  	
  Section	
  5	
  analyzes	
  threats	
  to	
  the	
  experiment	
  
and	
  analysis	
  we	
  carried	
  out	
  to	
  check	
  the	
  robustness	
  of	
  our	
  sample	
  and	
  our	
  results.	
  	
  Section	
  6	
  summarizes	
  our	
  
conclusions	
  and	
  their	
  implications	
  for	
  education	
  policy	
  in	
  Brazil	
  and	
  other	
  settings.	
  	
  

2.   Intervention	
  and	
  experiment	
  design	
  	
  
	
  

The	
  Northeast	
  state	
  of	
  Ceará,	
  with	
  8.9	
  million	
  people,	
  is	
  the	
  8th	
  most	
  populous	
  in	
  Brazil.	
  	
  With	
  a	
  GDP	
  
per	
   capita	
   estimated	
   at	
   $2,500,	
   it	
   is	
   also	
   one	
   of	
   Brazil’s	
   poorest	
   states.	
   	
  While	
  municipalities	
  manage	
   the	
  
provision	
  of	
  primary	
  education	
  (including	
  pre-­‐school	
  and	
  grades	
  1-­‐9)	
  in	
  Brazil,	
  states	
  are	
  responsible	
  for	
  the	
  
three-­‐year	
  cycle	
  of	
  secondary	
  education.	
  	
  Ceará	
  state’s	
  education	
  secretariat	
  manages	
  621	
  schools	
  with	
  a	
  total	
  
of	
  340,766	
  students1.	
   	
  Despite	
   its	
  poverty,	
  Ceará	
  has	
  enjoyed	
  a	
  reputation	
  within	
  Brazil	
   for	
  progressive	
  and	
  
effective	
  government	
  and	
  in	
  2013,	
  Ceará’s	
  secondary	
  schools	
  ranked	
  13th	
  of	
  27	
  Brazilian	
  states2	
  on	
  the	
  Ministry	
  
of	
  Education’s	
  IDEB	
  index	
  of	
  basic	
  education	
  quality	
  (a	
  combined	
  index	
  of	
  national	
  assessment	
  test	
  scores	
  and	
  
promotion	
  rates).	
  	
  

Over	
  the	
  2015	
  school	
  year,	
  the	
  state	
  implemented	
  an	
  experimental	
  program	
  designed	
  to	
  test	
  whether	
  
improvements	
  in	
  teacher	
  practice	
  can	
  be	
  stimulated	
  by	
  providing	
  schools	
  with	
  performance	
  feedback	
  based	
  
on	
   classroom	
   observations	
   and	
   practical	
   suggestions	
   and	
   coaching	
   support	
   for	
   more	
   effective	
   pedagogy.	
  	
  
Classroom	
  observation	
  research	
  supported	
  by	
  the	
  World	
  Bank	
  in	
  Brazil	
  and	
  elsewhere	
  (Bruns	
  and	
  Luque,	
  2014)	
  
suggests	
   that	
   teachers’	
   failure	
   to	
   use	
   class	
   time	
   effectively,	
   heavy	
   reliance	
   on	
   traditional	
   “chalk	
   and	
   talk”	
  
teaching	
  methods,	
  and	
  inability	
  to	
  keep	
  students	
  engaged	
  may	
  be	
  important	
  factors	
  in	
  repetition,	
  dropout	
  and	
  
low	
  learning	
  outcomes.	
  	
  A	
  2014	
  federal	
  government	
  policy	
  mandating	
  that	
  schools	
  free	
  up	
  significant	
  teacher	
  
time	
  (1/3	
  of	
  total	
  working	
  hours)	
  in	
  the	
  school	
  week	
  to	
  enable	
  them	
  to	
  engage	
  in	
  professional	
  interaction	
  has	
  
created	
  an	
  opportunity	
  for	
  technical	
  assistance	
  or	
  coaching	
  programs	
  to	
  help	
  schools	
  maximize	
  the	
  utility	
  of	
  
this	
  extra	
  time.	
  	
  

2.1  The	
  intervention	
  

Just	
  treatment	
  schools	
  received	
  an	
  intervention	
  with	
  four	
  components:	
  
•   Performance	
   feedback	
   on	
   teacher	
   practice.	
   	
   At	
   the	
   beginning	
   of	
   the	
   2015	
   school	
   year,	
  

treatment	
  schools	
  each	
  received	
  a	
  two-­‐page	
  info-­‐graphic	
  “Bulletin”	
  (Annex	
  figures	
  A1	
  and	
  A2),	
  
providing	
  key	
  results	
  from	
  classroom	
  observations	
  undertaken	
  at	
  the	
  end	
  of	
  the	
  prior	
  school	
  
year,	
  in	
  November	
  2014.	
  	
  For	
  each	
  variable,	
  the	
  Bulletin	
  compared	
  the	
  school	
  average	
  to	
  the	
  
best	
  school	
  in	
  its	
  district,	
  the	
  state	
  average,	
  the	
  average	
  for	
  Brazil,	
  and	
  to	
  US	
  benchmarks	
  for	
  
good	
  practice.	
  The	
  bulletins	
  also	
  included	
  a	
  table	
  with	
  results	
  for	
  individual	
  teachers,	
  to	
  help	
  
schools	
   understand	
   the	
   range	
   in	
   practice	
   that	
   exists	
   in	
   their	
   school,	
   and	
   to	
   identify	
   which	
  
teachers	
  exhibited	
  the	
  best	
  practices.	
  Teachers	
  were	
  not	
  identified	
  by	
  name,	
  only	
  by	
  the	
  class	
  
hour	
  and	
  subject.	
  As	
  a	
  result,	
  we	
  were	
  not	
  able	
  to	
  collect	
  any	
  specific	
  identification	
  of	
  teachers	
  
because	
   we	
   committed	
   with	
   the	
   government	
   that	
   we	
   would	
   assure	
   the	
   confidentiality	
   of	
  
teachers.	
   This	
   would	
   avoid	
   the	
   teachers	
  misunderstanding	
   the	
   classroom	
   observation	
   as	
   a	
  
teacher’s	
  evaluation.	
  	
  In	
  early	
  2016,	
  all	
  schools	
  (treatment	
  and	
  control)	
  received	
  an	
  updated	
  
Bulletin	
  which	
  compared	
  their	
  results	
  for	
  the	
  two	
  (baseline	
  and	
  endline)	
  rounds	
  of	
  classroom	
  
observations.	
  (Annex	
  figure	
  A3)	
  

•   Self-­‐help	
  materials.	
  	
  Each	
  school’s	
  principal,	
  pedagogical	
  coordinator,	
  and	
  teachers	
  received	
  a	
  
book	
  on	
  “high-­‐impact”	
  teaching	
  practices	
  that	
  stimulate	
  student	
  learning.	
  	
  4680	
  books	
  were	
  
distributed	
  in	
  175	
  schools.	
  	
  The	
  book	
  was	
  the	
  Portuguese	
  translation	
  (Aula	
  Nota	
  10)	
  of	
  Teach	
  
Like	
  A	
  Champion	
  by	
  US	
  educator	
  Douglas	
  Lemov.	
  	
  The	
  book	
  includes	
  practical	
  descriptions	
  of	
  
useful	
  techniques,	
  plus	
  video	
  examples	
  and	
  exercises.	
  	
  

•   Face-­‐to-­‐face	
   interaction	
   with	
   high-­‐skill	
   coaches.	
   	
   Three	
   different	
   one	
   day	
   workshops	
   were	
  
delivered	
  by	
  an	
  experienced	
  coaching	
  team	
  from	
  Sao	
  Paulo.	
  The	
  workshops	
  exposed	
  school	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
1 Instituto Nacional de Estudos e Pesquisas Educacionais Anisio Teixeira – INEP/MEC 
2 Secretaria da Educação do Ceará – SEDUC/CE	
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directors	
  and	
  pedagogical	
  coordinators	
  to	
  the	
  goals	
  of	
  the	
  program	
  and	
  how	
  to	
  understand	
  the	
  
feedback	
  bulletins	
  and	
  use	
  the	
  results.	
  The	
  pedagogical	
  coordinators	
  were	
  trained	
  on	
  how	
  to	
  
film	
  teachers	
  in	
  the	
  classroom	
  and	
  hold	
  individual	
  coaching	
  sessions	
  with	
  teachers	
  to	
  go	
  over	
  
the	
  videos	
  and	
  provide	
  specific	
  feedback	
  on	
  their	
  teaching	
  practice.	
  They	
  were	
  also	
  trained	
  to	
  
film	
  themselves	
  providing	
  feedback	
  to	
  teachers	
  and	
  to	
  share	
  these	
  videos	
  with	
  their	
  coaches,	
  
for	
  additional	
  feedback.	
  	
  The	
  workshops	
  stressed	
  pedagogical	
  coordinators’	
  responsibility	
  for	
  
using	
   an	
   online	
   log	
   book	
   to	
   report	
  weekly	
   on	
   the	
   implementation	
   of	
   the	
   program	
   in	
   their	
  
school.	
  	
  

•   Expert	
   coaching	
   support	
   via	
   Skype	
   -­‐	
   An	
   expert	
   trainer	
   from	
   the	
   Sao	
   Paulo	
   team	
   interacted	
  
regularly	
  with	
  each	
  school’s	
  pedagogical	
  coordinator	
  via	
  Skype.	
  	
  Each	
  coach	
  supported	
  31-­‐36	
  
schools	
   and	
  was	
   responsible	
   for	
   delivering	
   four	
   coaching	
   sessions	
   over	
   the	
   period	
   to	
   each	
  
school.	
   	
  Treatment	
  schools	
  accessed	
  a	
  private	
  website	
  with	
  good	
  practice	
  videos,	
  their	
  own	
  
uploads	
   and	
   other	
   materials.	
   	
   The	
   website	
   required	
   weekly	
   online	
   feedback	
   from	
   every	
  
pedagogical	
  coordinator	
  about	
  the	
  number	
  of	
  classroom	
  observation	
  and	
  feedback	
  activities	
  
implemented	
   in	
   the	
   school,	
   specific	
   issues	
   identified	
   and	
   addressed,	
   and	
   an	
   assessment	
   of	
  
progress.	
  	
  The	
  site	
  encouraged	
  teachers	
  and	
  pedagogical	
  coordinators	
  to	
  post	
  video	
  examples	
  
of	
  good	
  teacher	
  practices	
  in	
  their	
  school	
  –	
  both	
  classroom	
  teaching	
  examples	
  and	
  pedagogical	
  
coordinators	
   giving	
   teachers	
   specific	
   feedback	
   after	
   observing	
   their	
   classes.	
   The	
   total	
   time	
  
spent	
  on	
  teacher	
  observation,	
  coaching	
  and	
  feedback	
  over	
  the	
  2015	
  school	
  year	
  was	
  estimated	
  
at	
  about	
  111	
  hours	
  per	
  school.	
  	
  

The	
  estimated	
  costs	
  of	
  the	
  program	
  and	
  the	
  evaluation	
  are	
  shown	
  in	
  Table	
  1.	
  	
  The	
  largest	
  program	
  cost	
  
elements	
  were	
  the	
   logistics	
  costs	
  of	
   the	
  baseline	
  classroom	
  observations,	
  which	
  furnished	
  the	
  basis	
   for	
   the	
  
information	
  shock	
  to	
  schools	
  and	
  of	
  the	
  four	
  one-­‐day	
  face	
  to	
  face	
  training	
  sessions,	
  each	
  carried	
  out	
  in	
  three	
  
different	
  locations	
  across	
  the	
  state.	
  	
  Other	
  costs	
  were	
  the	
  time	
  of	
  the	
  coaches,	
  and	
  the	
  training	
  materials	
  shared	
  
with	
  schools’	
  pedagogical	
  coordinators.	
  Skype	
  communications	
  costs	
  were	
  minimal,	
  and	
  all	
  of	
  the	
  participating	
  
schools	
   either	
   had	
   functioning	
   internet	
   and	
   computers	
   at	
   school,	
   or	
   the	
   pedagogical	
   coordinator	
   had	
   a	
  
computer	
  and	
  internet	
  access	
  at	
  home	
  to	
  facilitate	
  the	
  interaction	
  with	
  the	
  coaches.	
  	
  	
  

We	
  did	
  not	
  cost	
  the	
  time	
  that	
  teachers	
  and	
  pedagogical	
  coordinators	
  spent	
  working	
  together	
  within	
  
schools,	
  as	
  a	
  new	
  federal	
  government	
  policy	
  mandates	
  that	
  teachers	
  spend	
  part	
  of	
  their	
  existing	
  contract	
  hours	
  
on	
  collaborative	
  planning.	
   	
  Thus,	
  the	
  total	
  costs	
  of	
  the	
  feedback	
  and	
  coaching	
  program	
  are	
  estimated	
  as	
  R$	
  
1,729,000.00	
   (US$	
   432250.00),	
   or	
   R$	
   14.1	
   (US$	
   3.5)	
   per	
   student	
   in	
   the	
   treatment	
   schools.	
   	
   The	
   Lemann	
  
Foundation	
  contributed	
  R$	
  624.858,39	
  (US$	
  156,000)	
  to	
  the	
  program	
  costs.	
  The	
  main	
  costs	
  of	
  the	
  evaluation	
  
were	
  the	
  logistics	
  costs	
  of	
  the	
  classroom	
  observations	
  at	
  baseline	
  and	
  endline	
  in	
  the	
  sample	
  of	
  292	
  schools.	
  	
  
These	
  are	
  estimated	
  as	
  R$	
  992.000	
  (US$	
  248.000),	
  or	
  R$	
  4.8	
  (US$	
  1.2)	
  per	
  student	
  in	
  the	
  treatment	
  and	
  control	
  
schools.	
  	
  	
  

As	
   student	
   learning	
  outcomes	
  are	
  not	
  yet	
  available,	
  we	
  have	
  not	
  yet	
  generated	
  an	
  estimate	
  of	
   the	
  
program’s	
  cost-­‐effectiveness.	
  	
  If	
  the	
  program	
  of	
  classroom	
  observation	
  feedback	
  and	
  ITC-­‐based	
  coaching	
  does	
  
prove	
   effective,	
   it	
   would	
   have	
   important	
   advantages	
   over	
   most	
   traditional	
   models	
   of	
   in-­‐service	
   teacher	
  
development.	
  	
  It	
  has	
  lower	
  unit	
  costs,	
  as	
  it	
  avoids	
  the	
  logistics	
  expenses	
  of	
  off-­‐site	
  programs	
  and	
  it	
  leverages	
  
skills	
  already	
  present	
  in	
  schools.	
  	
  It	
  also	
  permits	
  gradual	
  and	
  continuous	
  reinforcement	
  of	
  improved	
  teaching	
  
techniques,	
  given	
  the	
  reality	
  that	
  changing	
  adult	
  behavior	
  is	
  difficult.	
  

Table	
  1	
  –	
  Estimated	
  costs	
  for	
  Ceará	
  teacher	
  feedback	
  and	
  coaching	
  program	
  
(R$	
  /US$	
  =	
  4.0)	
  

Cost	
  Element	
   R$	
   US$	
   R$/Student	
   US$/student	
  

Program	
  Costs	
   	
  	
   	
  	
   	
  	
   	
  	
  
Classroom	
  observations	
  in	
  165	
  treatment	
  schools	
  –	
  Nov	
  2014	
   536000	
   134000	
   4.4	
   1.1	
  
Transport,	
  lodging,	
  subsistence	
  for	
  400	
  participants	
  at	
  4	
  face-­‐to-­‐face	
  
training	
  sessions	
   152000	
   38000	
   1.2	
   0.3	
  

Aula	
  Nota	
  10	
  book	
  for	
  175	
  schools	
  (4680	
  books)	
   117000	
   29250	
   1.0	
   0.2	
  



	
  

6 
	
  

ELOS	
  training	
  team	
  in	
  175	
  schools	
  	
   468000	
   117000	
   3.8	
   1.0	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  SUBTOTAL	
   1273000	
   318250	
   10.3	
   2.6	
  
Evaluation	
  Costs	
   	
  	
   	
  	
   	
  	
   	
  	
  
Classroom	
  observations	
  in	
  132	
  control	
  schools	
  in	
  Nov	
  2014	
  and	
  292	
  schools	
  
in	
  Nov	
  2015	
   456000	
   114000	
   3.7	
   0.9	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  SUB	
  TOTAL	
   456000	
   114000	
   3.7	
   0.9	
  
GRAND	
  TOTAL	
   1729000	
   432250	
   14.1	
   3.5	
  

	
  
	
  
2.2	
  Research	
  questions	
  

The	
  Ceará	
  education	
  secretariat	
  agreed	
  to	
  randomize	
  the	
  implementation	
  of	
  the	
  program	
  across	
  
approximately	
  half	
  of	
  its	
  schools	
  during	
  the	
  2015	
  school	
  year,	
  in	
  order	
  to	
  evaluate	
  rigorously	
  the	
  following	
  
research	
  questions:	
  	
  

1.   Can	
  providing	
  schools	
  with	
  individualized	
  feedback	
  based	
  on	
  classroom	
  observations	
  plus	
  
support	
  materials	
  and	
  coaching	
  stimulate	
  measurable	
  changes	
  in	
  teacher	
  practice	
  in	
  a	
  
relatively	
  short	
  period	
  (a	
  single	
  school	
  year)?	
  	
  

2.   Can	
  providing	
  classroom	
  observation	
  feedback	
  and	
  coaching	
  for	
  pedagogical	
  coordinators	
  
reduce	
  variation	
  in	
  teacher	
  practices	
  within	
  a	
  school?	
  	
  

3.   Can	
  providing	
  classroom	
  observation	
  feedback	
  and	
  coaching	
  for	
  pedagogical	
  coordinators	
  
improve	
  student	
  test	
  performance?	
  Is	
  the	
  combined	
  program	
  developed	
  in	
  Ceará	
  (classroom	
  
observation	
  feedback	
  and	
  school-­‐level	
  coaching)	
  cost-­‐effective	
  in	
  producing	
  learning	
  results	
  
when	
  compared	
  with	
  alternative	
  teacher	
  training	
  programs?	
  

	
  

3.   Instruments	
  and	
  Data	
  

3.1  The	
  Stallings	
  Instrument	
  

Teachers’	
   classroom	
   practice	
   was	
   measured	
   using	
   the	
   Stallings	
   “classroom	
   snapshot”	
   method,	
  
technically	
  called	
  the	
  Stanford	
  Research	
  Institute	
  Classroom	
  Observation	
  System,	
  developed	
  by	
  Professor	
  Jane	
  
Stallings	
  for	
  research	
  on	
  the	
  efficiency	
  and	
  quality	
  of	
  basic	
  education	
  teachers	
  in	
  the	
  United	
  States	
  in	
  the	
  1970s.	
  	
  
(Stallings,	
  1977;	
  Stallings	
  and	
  Mohlman,	
  1988).	
  	
  The	
  Stallings	
  instrument	
  generates	
  robust	
  quantitative	
  data	
  on	
  
the	
  interaction	
  of	
  teachers	
  and	
  students	
  in	
  the	
  classroom,	
  with	
  a	
  high	
  degree	
  of	
  inter-­‐rater	
  reliability	
  (0.8	
  or	
  
higher)	
   among	
   observers	
   with	
   relatively	
   limited	
   training,	
   in	
   contrast	
   to	
   instruments	
   such	
   as	
   CLASS,	
   which	
  
require	
   a	
   high	
   degree	
   of	
   observer	
   training	
   and	
   skill	
   to	
   apply	
   reliably.	
   	
   The	
   Stallings	
   instrument’s	
   relative	
  
simplicity	
  makes	
  it	
  suitable	
  for	
  large	
  scale	
  samples	
  in	
  developing	
  country	
  settings	
  (Jukes,	
  2006;	
  Abadzi,	
  2007;	
  
DeStefano	
  et	
  al,	
  2010;	
  Schuh-­‐Moore	
  et	
  al,	
  2010;	
  World	
  Bank	
  2015).	
  	
  The	
  instrument	
  is	
  language	
  and	
  curriculum-­‐
neutral,	
   so	
   results	
   are	
   directly	
   comparable	
   across	
   different	
   types	
   of	
   schools	
   and	
   country	
   contexts,	
   and	
   a	
  
growing	
  body	
  of	
  comparative	
  country	
  data	
  -­‐-­‐	
  from	
  more	
  than	
  18,000	
  teachers	
  in	
  six	
  developing	
  countries	
  as	
  of	
  
end-­‐2015	
  -­‐-­‐	
  is	
  available	
  on	
  the	
  World	
  Bank	
  open	
  data	
  website	
  for	
  benchmarking.	
  	
  

The	
   strength	
   of	
   the	
   Stallings	
  method	
   is	
   that	
   it	
   is	
   a	
  way	
   of	
   converting	
   the	
   qualitative	
   activities	
   and	
  
interactions	
  between	
  a	
  teacher	
  and	
  students	
  that	
  occur	
  during	
  a	
  class	
  into	
  robust	
  quantitative	
  data	
  on	
  teachers’	
  
instructional	
  practice	
  and	
  students’	
  engagement.	
  	
  Observations	
  are	
  coded	
  at	
  ten	
  different	
  moments	
  in	
  every	
  
class,	
  at	
  exact	
  intervals	
  whose	
  spacing	
  depends	
  on	
  the	
  length	
  of	
  the	
  class;	
  every	
  3	
  minutes	
  in	
  a	
  30-­‐minute	
  class,	
  
every	
  5	
  minutes	
  in	
  a	
  50-­‐minute	
  class,	
  etc.	
  	
  It	
  is	
  essential	
  that	
  the	
  observer	
  be	
  present	
  in	
  the	
  classroom	
  before	
  
the	
  first	
  official	
  moment	
  of	
  class	
  and	
  stay	
  through	
  the	
  official	
  end	
  time	
  of	
  the	
  class,	
  whether	
  or	
  not	
  the	
  teacher	
  
is	
   present.	
   Each	
   observation	
   consists	
   of	
   a	
   15	
   second	
   scan	
   of	
   the	
   classroom,	
   starting	
  with	
   the	
   teacher	
   and	
  
proceeding	
  clockwise	
  around	
  the	
  room.	
  	
  Observers	
  code	
  what	
  the	
  teacher	
  is	
  doing;	
  what	
  materials	
  s/he	
  is	
  using	
  
and	
  what	
  the	
  students	
  are	
  doing.	
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For	
  the	
  purposes	
  of	
  generating	
  quantitative	
  estimates	
  of	
  time	
  on	
  task,	
  student	
  engagement,	
  and	
  core	
  
pedagogical	
  practices,	
  the	
  coded	
  activities	
  are	
  grouped	
  into	
  four	
  categories:	
  	
  	
  
1.	
   Instruction:	
  Reading	
  Aloud;	
  Demonstration/Lecture;	
  Discussion/Debate/Question	
  and	
  Answer;	
  Practice	
  &	
  
Drill;	
  Assignment/Class	
  Work;	
  Copying	
  
2.	
  Classroom	
  Management:	
  Verbal	
  Instruction;	
  Disciplining	
  students;	
  Classroom	
  Management	
  with	
  Students;	
  
Classroom	
  Management	
  Alone	
  
3.	
  Teacher	
  Off-­‐Task:	
  Teacher	
  in	
  Social	
  Interaction	
  with	
  Students;	
  Teacher	
  in	
  Social	
  Interaction	
  with	
  Outsiders	
  
or	
  Teacher	
  Uninvolved;	
  Teacher	
  out	
  of	
  the	
  classroom	
  	
  
4.	
  Students	
  Off-­‐Task:	
  Students	
  being	
  disciplined;	
  students	
  in	
  Social	
  Interaction;	
  Student(s)	
  Uninvolved	
  

For	
   the	
  purposes	
  of	
  generating	
  quantitative	
  estimates	
  of	
   the	
   intensity	
  of	
   teachers’	
  use	
  of	
  available	
  
learning	
  materials,	
  the	
  coding	
  options	
  are:	
  	
  No	
  Materials;	
  Textbooks;	
  Workbooks;	
  Blackboard	
  or	
  whiteboard;	
  
Learning	
  aids	
  (maps,	
  blocks,	
  calculators);	
  ITC	
  (LCD	
  projectors,	
  computers,	
  TV/radio).	
  

The	
  original	
  Stallings	
  instrument	
  is	
  a	
  one-­‐page	
  coding	
  grid	
  with	
  classroom	
  materials	
  listed	
  across	
  the	
  
top	
  and	
  activities	
  down	
  the	
  left	
  side.	
  	
  Within	
  each	
  resulting	
  cell,	
  there	
  is	
  one	
  row	
  labeled	
  “T”,	
  for	
  coding	
  what	
  
the	
  teacher	
  is	
  doing	
  and	
  what	
  materials	
  s/he	
  is	
  using	
  at	
  the	
  moment	
  of	
  observation	
  and	
  one	
  row	
  labeled	
  “P”	
  
for	
  marking	
  what	
  the	
  pupils	
  are	
  doing	
  and	
  what	
  materials	
  they	
  are	
  using.	
  	
  Each	
  15	
  second	
  observation	
  is	
  coded	
  
on	
  a	
  single	
  sheet,	
  thus	
  each	
  class	
  observed	
  generates	
  10	
  coding	
  sheets.	
  	
  	
  As	
  the	
  paper-­‐based	
  version	
  has	
  no	
  in-­‐
built	
   consistency	
   checks	
   to	
   guard	
   against	
  mistaken	
  double-­‐coding	
   or	
   inconsistent	
   coding	
   (for	
   example,	
   if	
   a	
  
student	
  is	
  being	
  disciplined,	
  both	
  the	
  teacher	
  row	
  and	
  the	
  student	
  row	
  must	
  be	
  coded	
  with	
  this	
  activity),	
  a	
  full	
  
week	
  (40	
  hour)	
  training	
  course	
  with	
  substantial	
  time	
  practicing	
  in	
  schools	
  has	
  typically	
  been	
  required	
  to	
  achieve	
  
.80	
  inter-­‐rater	
  reliability	
  among	
  observers.	
  	
  

The	
  November	
  2014	
  round	
  of	
  observations	
  in	
  Ceará	
  was	
  conducted	
  using	
  the	
  paper	
  coding	
  sheets,	
  with	
  
subsequent	
  data	
  entry	
  by	
  a	
  survey	
  research	
  firm.	
  	
  In	
  August	
  2015,	
  the	
  research	
  team	
  conducted	
  a	
  pilot	
  study	
  
in	
  ten	
  schools	
  of	
  observers	
  sitting	
  side	
  by	
  side	
  (but	
  not	
  able	
  to	
  see	
  each	
  other’s	
  coding	
  instruments)	
  to	
  compare	
  
the	
  paper	
  based	
  method	
  with	
  a	
  newly-­‐available	
  version	
  of	
  the	
  Stallings	
  instrument	
  on	
  electronic	
  tablet,	
  using	
  
ODK	
  software.	
  	
  The	
  team	
  found	
  high	
  consistency	
  in	
  coding	
  across	
  the	
  two	
  instruments	
  and	
  lower	
  error	
  rates	
  
with	
  the	
  tablet,	
  which	
  is	
  much	
  more	
  intuitive	
  and	
  where	
  the	
  sequence	
  of	
  questions	
  permits	
  in-­‐built	
  consistency	
  
checks.	
  	
  The	
  November	
  2015	
  observations	
  were	
  conducted	
  on	
  tablets.	
  	
  	
  

3.2	
  Sample	
  

Ceará	
  has	
  573	
  secondary	
  schools	
  that	
  offer	
  the	
  complete	
  three-­‐year	
  cycle.	
  Of	
  these,	
  a	
  sample	
  of	
  400	
  
schools	
  was	
  stratified	
  by	
  size,	
  geographic	
  area	
  and	
  quartile	
  of	
  learning	
  results.	
  We	
  randomly	
  assigned	
  the	
  400	
  
schools	
  into	
  4	
  groups,	
  with	
  the	
  first	
  175	
  assigned	
  to	
  the	
  treatment	
  group,	
  a	
  second	
  group	
  of	
  25	
  assigned	
  to	
  a	
  
no-­‐observation	
  group,	
  the	
  next	
  175	
  schools	
  assigned	
  to	
  the	
  control	
  group,	
  and	
  the	
  last	
  25	
  schools	
  also	
  assigned	
  
to	
  the	
  no-­‐observation	
  group.	
  

	
  A	
  late	
  start	
  to	
  the	
  baseline	
  round	
  of	
  classroom	
  observations	
  and	
  a	
  limited	
  budget	
  led	
  to	
  a	
  reduction	
  in	
  
the	
   sample	
   to	
   350	
   schools	
   (175	
   treatments	
   and	
   175	
   controls),	
   which	
   were	
   selected	
   through	
   simple	
  
randomization	
  to	
  keep	
  the	
  sample	
  balance.	
  We	
  did	
  not	
  observe	
  any	
  classroom	
  in	
  the	
  group	
  of	
  50	
  schools	
  that	
  
were	
  randomly	
  assigned	
  to	
  a	
  no-­‐observation	
  group	
  of	
  the	
  study,	
  but	
  we	
  will	
  be	
  able	
  to	
  analyze	
  the	
  students’	
  
assessments	
  results	
  afterwards.	
  

The	
  baseline	
  round	
  of	
  classroom	
  observations	
  was	
  conducted	
  over	
  a	
  period	
  of	
  five	
  weeks	
  in	
  November	
  
and	
  early	
  December	
  2014.	
  	
  Schools	
  were	
  visited	
  without	
  advance	
  notice,	
  although	
  all	
  schools	
  were	
  informed	
  
by	
  the	
  Secretariat	
  in	
  October	
  that	
  a	
  research	
  study	
  involving	
  school	
  visits	
  would	
  be	
  implemented	
  in	
  November	
  
and	
  December,	
  and	
  their	
  cooperation	
  was	
  requested.	
  	
  When	
  observation	
  teams	
  arrived	
  at	
  the	
  schools,	
  they	
  
informed	
  school	
  directors	
  and	
  teachers	
  that	
  the	
  classroom	
  observations	
  were	
  for	
  research	
  purposes	
  only	
  and	
  
that	
  teachers	
  would	
  remain	
  anonymous.	
  	
  School	
  directors	
  were	
  advised	
  that	
  they	
  could	
  decline	
  to	
  participate	
  
in	
  the	
  study,	
  and	
  individual	
  teachers	
  could	
  decline	
  as	
  well.	
  	
  In	
  the	
  end,	
  no	
  schools	
  declined	
  to	
  participate	
  and	
  
the	
  full	
  number	
  of	
  teachers	
  planned	
  to	
  be	
  observed	
  in	
  each	
  school	
  was	
  in	
  fact	
  observed;	
  the	
  only	
  substitutions	
  
were	
  for	
  teacher	
  absence,	
  following	
  the	
  protocol	
  described	
  below.	
  	
  	
  

Within	
  schools,	
  a	
  schedule	
  of	
  classrooms	
  for	
  observation	
  was	
  pre-­‐identified	
  in	
  order	
  to	
  give	
  priority	
  to	
  
observing	
  math	
  and	
  Portuguese	
  language	
  classes,	
  since	
  standardized	
  tests	
  are	
  applied	
  in	
  these	
  subjects.	
  Other	
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core	
  curriculum	
  subjects	
  observed	
  were	
  biology,	
  chemistry,	
  physics,	
  history	
  and	
  geography.	
  	
  Among	
  classrooms	
  
offering	
  these	
  subjects,	
  the	
  selection	
  of	
  teachers	
  to	
  be	
  observed	
  was	
  random.	
  	
  In	
  case	
  the	
  teacher	
  for	
  a	
  class	
  
and	
  period	
  originally	
  programmed	
  was	
  absent,	
  observers	
  had	
  a	
  list	
  of	
  two	
  acceptable	
  alternatives.	
  	
  

Depending	
  on	
  school	
  size	
  (Type	
  A,	
  B,	
  or	
  C)	
  and	
  whether	
  or	
  not	
  it	
  was	
  a	
  vocational	
  school	
  (EP,	
  Educacao	
  
Profissional),	
   teams	
   of	
   1-­‐4	
   observers	
   visited	
   the	
   school	
   and	
   fanned	
   out	
   to	
   observe	
   between	
   6	
   and	
   24	
  
classrooms.	
  3	
  The	
  goal	
  was	
  to	
  observe	
  at	
  least	
  one-­‐third	
  of	
  the	
  teachers	
  in	
  the	
  school.	
  	
  	
  Six	
  classrooms	
  were	
  
observed	
  in	
  vocational	
  schools	
  (EP)	
  and	
  type	
  C	
  schools,	
  12	
  classrooms	
  in	
  type	
  B	
  schools,	
  and	
  18	
  classrooms	
  in	
  
type	
  A	
  schools,	
  as	
  shown	
  in	
  Table	
  2.	
  	
  

Table	
  2	
  –	
  Protocol	
  for	
  classroom	
  observations,	
  November	
  2014	
  

	
  
	
  
Since	
  a	
  significant	
  share	
  of	
  Ceará’s	
  secondary	
  school	
  classes	
  are	
  100	
  minute	
  double	
  classes	
  (called	
  “twin	
  

classes”	
  in	
  Portuguese),	
  both	
  these	
  and	
  regular	
  classes	
  of	
  50	
  minutes	
  were	
  observed.	
  	
  	
  
	
  The	
  objective	
  was	
  to	
  conduct	
  the	
  endline	
  observations	
  in	
  the	
  same	
  classrooms	
  observed	
  at	
  baseline;	
  

since	
  individual	
  teachers	
  were	
  guaranteed	
  anonymity,	
  the	
  protocol	
  was	
  to	
  observe	
  classrooms	
  with	
  the	
  same	
  
three	
  characteristics:	
  grade,	
  subject	
  and	
  shift.	
  As	
  some	
  schools	
  changed	
  their	
  schedules	
  between	
  baseline	
  and	
  
endline,	
  only	
  75%	
  of	
  the	
  classrooms	
  were	
  “matched”,	
  following	
  the	
  same	
  criteria,	
  at	
  endline.	
  

The	
  observers	
  were	
  state	
  pedagogical	
  coordinators	
  who	
  had	
  received	
  a	
  40-­‐hour	
  training	
  course	
  in	
  the	
  
Stallings	
  method	
  and	
  scored	
  80%	
  or	
  higher	
  on	
  a	
  certification	
  test.	
  	
  They	
  were	
  all	
  from	
  schools	
  identified	
  for	
  the	
  
treatment	
   sub-­‐sample,	
   to	
   avoid	
   any	
   contamination	
   of	
   control	
   schools	
   from	
   having	
   someone	
   at	
   the	
   school	
  
familiar	
  with	
  the	
  Stallings	
  observation	
  method	
  and/or	
  the	
  training	
  program.	
  However,	
  having	
  the	
  treatment	
  
school	
  pedagogical	
  coordinators	
  trained	
  on	
  Stallings	
  mean	
  that	
  we	
  couldn’t	
  separate	
  the	
  effects	
  of	
  this	
  training	
  
and	
  practice	
   observing	
   teachers	
   in	
   other	
   schools	
   from	
  all	
   the	
   other	
   parts	
   of	
   the	
   program.	
  Observers	
  were	
  
organized	
  by	
  district	
  and	
  assigned	
  to	
  districts	
  other	
  than	
  their	
  own,	
  to	
  avoid	
  any	
  familiarity	
  with	
  the	
  schools	
  
they	
  observed.	
  	
  Each	
  team	
  was	
  coordinated	
  by	
  a	
  supervisor	
  with	
  advanced	
  expertise	
  in	
  the	
  Stallings	
  method.	
  	
  
Supervisors	
  conducted	
  at	
   least	
   two	
  observations	
  side	
  by	
  side	
  with	
  each	
  observer	
   to	
  check	
  consistency,	
  and	
  
reviewed	
  the	
  coding	
  sheets	
  submitted	
  by	
  observers	
  for	
  inconsistencies.	
  	
  In	
  the	
  cases	
  of	
  major	
  inconsistencies,	
  
supervisors	
  were	
  responsible	
  for	
  making	
  a	
  repeat	
  visit	
  to	
  the	
  school	
  to	
  conduct	
  new	
  observations.	
  	
  

Out	
  of	
  the	
  350	
  schools	
  of	
  the	
  randomization,	
  with	
  175	
  each	
  planned	
  for	
  treatment	
  and	
  controls,	
  292	
  
schools	
  were	
  observed	
  in	
  November	
  2014	
  and	
  in	
  November	
  2015.	
  The	
  full	
  initial	
  sample	
  could	
  not	
  be	
  observed	
  
due	
  to	
  disruptions	
  in	
  the	
  school	
  calendar	
  in	
  November	
  2014	
  (standardized	
  tests	
  and	
  holidays)	
  and	
  a	
  shortage	
  
of	
  observers	
  in	
  the	
  Fortaleza	
  district.	
  	
  The	
  292	
  school	
  final	
  sample	
  includes	
  156	
  schools	
  in	
  the	
  treatment	
  group	
  
and	
  136	
  in	
  the	
  control	
  group.	
  	
  This	
  difference	
  in	
  the	
  attrition	
  of	
  treatment	
  and	
  control	
  schools	
  is	
  due	
  to	
  the	
  
data	
   collection	
   firm	
   focused	
   their	
   efforts	
  on	
  making	
  up	
   for	
   the	
   schools	
  of	
   the	
   treatment	
  group	
   that	
  would	
  
benefit	
  from	
  the	
  classroom	
  observation	
  and	
  the	
  intervention.	
  As	
  a	
  result,	
  because	
  the	
  loss	
  of	
  schools	
  from	
  the	
  
treatment	
  and	
  control	
  groups	
  was	
  uneven,	
  we	
  conducted	
  a	
  series	
  of	
  balance	
  checks	
  to	
  test	
  the	
  randomization.	
  	
  
In	
  the	
  treatment	
  sample,	
  the	
  19	
  schools	
  that	
  were	
  not	
  observed	
  could	
  not	
  receive	
  the	
  information	
  treatment	
  
(benchmarked	
  classroom	
  observation	
  feedback	
  for	
  the	
  teachers	
  in	
  their	
  school).	
  	
  But	
  these	
  schools	
  were	
  given	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
3	
  Type	
  C	
  schools	
  have	
  less	
  than	
  600	
  students,	
  type	
  B	
  have	
  600-­‐1000	
  students,	
  type	
  A	
  have	
  over	
  1000	
  students.	
  The	
  
vocational	
  (EP)	
  schools	
  typically	
  have	
  less	
  than	
  600	
  students.	
  

School Type Twin class (100 min.) Regular class (50 min.)

1 Math 1 Math
1 Portuguese 1 Portuguese 

2 other subjects of the core curriculum
1 Math 3 Math
1 Portuguese 3 Portuguese 

4 other subjects of the core curriculum
1 Math 6 Math
1 Portuguese 6 Portuguese 

4 other subjects of the core curriculum

EP or  C

B

A
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access	
  to	
  the	
  other	
  three	
  components	
  of	
  the	
  program	
  -­‐-­‐	
  self-­‐help	
  materials,	
  face	
  to	
  face	
  training	
  and	
  coaching,	
  
and	
  were	
  observed	
  again	
  at	
  endline.	
  

3.3	
  Balance	
  checks	
  

To	
  ensure	
  that	
  our	
  final	
  292-­‐sample	
  was	
  balanced,	
  we	
  perform	
  three	
  sets	
  of	
  tests.	
  First,	
  we	
  compare	
  
summary	
  statistics	
  for	
  available	
  outcome	
  variables	
  at	
  baseline	
  for	
  the	
  initially	
  defined	
  treatment	
  and	
  control	
  
groups	
  in	
  the	
  350-­‐school	
  sample.	
  	
  Second,	
  we	
  compare	
  the	
  same	
  statistics	
  for	
  the	
  final	
  sample	
  of	
  292	
  schools.	
  
Third,	
  we	
  check	
  for	
  balance	
  in	
  data	
  from	
  the	
  baseline	
  round	
  of	
  classroom	
  observations	
  collected	
  in	
  November	
  
2014	
  for	
  the	
  292	
  schools.	
  	
  

The	
  randomization	
  was	
  based	
  on	
  2013	
  data	
  on	
  school	
  demographics	
  and	
  outcomes.	
  	
  When	
  2014	
  data	
  
became	
  available,	
  we	
  performed	
  a	
  new	
  balance	
  check.	
  All	
  variables	
  represent	
  school	
  averages.	
  	
  

Table	
   3	
   presents	
   results	
   for	
   the	
   first	
   two	
   sets	
   of	
   tests,	
   along	
   with	
   the	
   results	
   of	
   t	
   tests	
   of	
   mean	
  
differences	
  across	
  the	
  treatment	
  and	
  control	
  groups	
  for	
  each	
  variable,	
  as	
  well	
  as	
  joint	
  significance	
  tests.	
  The	
  
first	
  set	
  of	
  balancing	
  tests	
  (random	
  sample)	
  shows	
  that	
  the	
  treatment	
  and	
  the	
  control	
  groups	
  are	
  well	
  balanced,	
  
although	
  the	
  treatment	
  schools	
  present	
  a	
  higher	
  average	
  math	
  proficiency.	
  A	
  joint	
  test	
  for	
  the	
  joint	
  significance	
  
of	
  the	
  variables	
  in	
  predicting	
  treatment	
  fails	
  to	
  reject	
  that	
  they	
  are	
  jointly	
  equal	
  to	
  zero,	
  supporting	
  the	
  notion	
  
of	
  baseline	
  balance	
  in	
  these	
  outcome	
  variables.	
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Table	
  3	
  -­‐	
  Pre-­‐treatment	
  covariate	
  balance	
  

	
  

Control	

Means

	Treatment	

Means
Difference

Control	

Means

	Treatment	

Means
Difference

2013	Covariates
Portuguese	proficiency 257.4 260.8 -3.245 256.9 261.4 -4.454

[19.73] [22.39] [2.259] [18.69] [23.08] [2.481]

Mathematical	proficiency 267.4 272.2 -4.679 267.7 273.3 -5.562

[23.81] [29.77] [2.882] [22.67] [30.72] [3.199]

High	School	enrollment 641.4 588.9 55.15 676.3 575.3 101.0*

[368.2] [330.3] [37.44] [349.3] [321.5] [39.27]

High	school	enrollment	-	vocational 46.63 68.21 -21.18 47.11 76.08 -28.97

[132.6] [154.1] [15.35] [136.0] [160.9] [17.58]

Rural	Area 0.0286 0.0517 -0.0229 0.0368 0.0577 -0.0209

[0.167] [0.222] [0.0210] [0.189] [0.234] [0.0251]

Pass	rate 83.33 84.56 -1.248 84.46 85.57 -1.115

[10.33] [10.74] [1.125] [10.07] [10.50] [1.208]

Failure	rate 6.938 6.311 0.649 6.398 6.051 0.347

[5.614] [5.283] [0.582] [5.620] [5.227] [0.635]

Dropout	rate 9.731 9.129 0.600 9.144 8.375 0.769

[7.179] [7.002] [0.757] [6.896] [6.637] [0.793]

Students	per	class 34.06 34.00 0.0734 34.38 34.03 0.349

[4.939] [5.198] [0.541] [4.941] [5.317] [0.604]

Female	principals 0.520 0.511 0.00571 0.485 0.519 -0.0339

[0.501] [0.501] [0.0536] [0.502] [0.501] [0.0588]

Experience	as	a	principal	(>	10	years) 0.543 0.517 0.0229 0.507 0.500 0.00735

[0.500] [0.501] [0.0535] [0.502] [0.502] [0.0589]

Principal	with	graduate	degree 0.994 0.994 0 0.993 0.994 -0.000943

[0.0756] [0.0758] [0.00808] [0.0857] [0.0801] [0.00971]

Female	teachers 0.551 0.515 0.0341 0.562 0.515 0.0476*

[0.180] [0.181] [0.0193] [0.184] [0.183] [0.0216]

Temporary	teachers 0.995 0.994 0.00114 0.995 0.994 0.000713

[0.0148] [0.0188] [0.00181] [0.0155] [0.0193] [0.00207]

Teacher's	age 35.00 30.34 4.609 35.34 30.15 5.197

[27.09] [63.98] [5.239] [25.52] [67.22] [6.117]

Experience	as	a	teacher	(>10	years) 0.816 0.814 0.00194 0.819 0.812 0.00749

[0.0871] [0.0850] [0.00919] [0.0858] [0.0873] [0.0102]

Low	salary	(<	2m.w.) 0.185 0.184 0.000229 0.194 0.183 0.0109

[0.141] [0.152] [0.0157] [0.146] [0.155] [0.0177]

High	Salary	(>	5	m.w.) 0.225 0.200 0.0253 0.219 0.187 0.0327

[0.179] [0.183] [0.0194] [0.183] [0.179] [0.0212]

Mother's	education	<	middle	school 0.472 0.485 -0.0115 0.490 0.488 0.00159

[0.104] [0.108] [0.0114] [0.0966] [0.109] [0.0122]

Mothers	with	graduate	degree 0.0507 0.0523 -0.00143 0.0548 0.0546 0.000228

[0.0301] [0.0302] [0.00322] [0.0282] [0.0305] [0.00345]

2014	Covariates
Portuguese	proficiency 252.8 256.5 -3.675 252.3 257.1 -4.764*

[17.72] [20.53] [2.053] [17.76] [21.24] [2.311]

Mathematical	proficiency 252.8 258.8 -5.972* 253.1 260.2 -7.082*

[21.58] [27.66] [2.655] [21.79] [28.59] [3.009]

Age-Grade	distortion 33.72 32.06 1.662 31.63 30.66 0.964

[15.21] [15.47] [1.642] [14.04] [15.18] [1.720]

Proportion	of	students	per	teacher	 0.0588 0.0593 -0.000576 0.0534 0.0586 -0.00526*

[0.0214] [0.0215] [0.00230] [0.0142] [0.0208] [0.00212]

Proportion	of	black	and	brown	teachers	 0.298 0.302 -0.00400 0.281 0.302 -0.0209

[0.232] [0.228] [0.0246] [0.238] [0.231] [0.0275]

Proportion	of	black	and	brown	students 0.606 0.606 0.000215 0.595 0.607 -0.0115

[0.216] [0.230] [0.0239] [0.220] [0.229] [0.0264]

0.620 0.18

0.120 0.13

0.850 0.31

Number	of	schools 175 175 136 156

Response	Rate 78% 89% 0.11

p-value	of	the	response	rate	difference 0.00

Baseline	Data	(292	Schools)

Note: 	Numbers	in	parentheses	are	standard	deviations	in	the	column	of	means	and	standard	errors	in	columns	of	differences.		*	p<0.05		

**	p<0.01	***	p<0.001

Joint	test	(p-value)	-	All	Variables

Joint	test	(p-value)	-	Only	proficiency	variables

Joint	test	(p-value)	-	Other	variables	excluding	proficiency	

Random	Sample	(350	Schools)
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Table	
  4	
  -­‐	
  Pre-­‐treatment	
  classroom	
  dynamics	
  balance	
  

	
  
The	
   second	
   set	
   of	
   columns	
   (baseline	
   sample)	
   shows	
   that	
   despite	
   the	
   reduction	
   in	
   the	
   number	
   of	
  

schools,	
   characteristics	
   of	
   the	
   treatment	
   and	
   control	
   groups	
   remained	
   balanced.	
   Although	
   some	
   of	
   the	
  

Control	
Means

	Treatment	
Means Difference

Instructional	activities 0.656 0.674 -0.0184
[0.101] [0.102] [0.0119]

Classroom	management	activities 0.250 0.228 0.0220*
[0.0724] [0.0812] [0.00906]

Off-task	activities 0.0940 0.0976 -0.00361
[0.0618] [0.0654] [0.00748]

Student	off-task 0.227 0.189 0.0383*
[0.146] [0.136] [0.0165]

Instructional	activities	with	all	students	engaged 0.194 0.236 -0.0424*
[0.144] [0.153] [0.0174]

Reading	aloud 0.0430 0.0432 -0.000226
[0.0363] [0.0351] [0.00418]

Demonstration/Lecture 0.326 0.334 -0.00807
[0.112] [0.110] [0.0130]

Discussion/Debate/Q&A 0.0972 0.0990 -0.00182
[0.0590] [0.0726] [0.00781]

Practice	&	Drill 0.00431 0.00442 -0.000119
[0.00874] [0.0128] [0.00131]

Assignment/Class	work 0.122 0.132 -0.00984
[0.0801] [0.0994] [0.0107]

Copying 0.0629 0.0613 0.00167
[0.0431] [0.0484] [0.00540]

Verbal	Instruction 0.0604 0.0569 0.00352
[0.0351] [0.0347] [0.00409]

Discipline 0.0205 0.0167 0.00387
[0.0190] [0.0166] [0.00209]

Classroom	management 0.0807 0.0767 0.00395
[0.0421] [0.0450] [0.00512]

Classroom	management	alone 0.0886 0.0779 0.0107
[0.0573] [0.0525] [0.00643]

Social	interaction 0.0156 0.0175 -0.00185
[0.0229] [0.0283] [0.00305]

Teacher	out	of	the	room 0.0572 0.0581 -0.000815
[0.0397] [0.0478] [0.00518]

Teacher	uninvolved 0.0211 0.0221 -0.000941
[0.0307] [0.0274] [0.00340]

No	material 0.128 0.131 -0.00240
[0.0777] [0.0667] [0.00845]

Textbook 0.101 0.0938 0.00731
[0.0820] [0.0811] [0.00956]

Notebook 0.119 0.137 -0.0186
[0.0738] [0.117] [0.0116]

Blackboard 0.271 0.270 0.000989
[0.108] [0.112] [0.0130]

Learning	aides 0.0255 0.0216 0.00386
[0.0476] [0.0354] [0.00487]

TIC 0.0632 0.0686 -0.00543
[0.0813] [0.0813] [0.00954]

Cooperative 0.00795 0.00859 -0.000640
[0.0188] [0.0234] [0.00251]

Joint	test	(p-value) 0.81
Number	of	schools 136 156

No	Weights

Note:	Numbers	in	parentheses	are	standard	deviations	in	the	column	of	means	and	standard	
errors	in	columns	of	differences.		*	p<0.05		**	p<0.01	***	p<0.001
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differences	
  between	
  treatment	
  and	
  control	
  schools	
  are	
  significant	
  at	
  a	
  5%	
  level	
  (enrollments,	
  proportion	
  of	
  
female	
  teachers,	
  Portuguese	
  and	
  Math	
  proficiency,	
  and	
  student-­‐teacher	
  ratio),	
  a	
  joint	
  test	
  for	
  significance	
  of	
  
the	
  full	
  set	
  of	
  variables	
  in	
  predicting	
  treatment	
  fails	
  to	
  reject	
  that	
  they	
  jointly	
  equal	
  zero,	
  suggesting	
  that	
  our	
  
treatment	
  and	
  control	
  groups	
  are	
  equal	
  in	
  expectations	
  on	
  both	
  observed	
  and	
  unobserved	
  characteristics.	
  We	
  
nevertheless	
  control	
  for	
  demographic	
  characteristics	
  in	
  the	
  analysis	
  to	
  account	
  for	
  any	
  potential	
  differences	
  
between	
  the	
  different	
  groups.	
  	
  

Results	
  for	
  the	
  third	
  set	
  of	
  balance	
  checks,	
  on	
  the	
  classroom	
  dynamics	
  variables	
  observed	
  at	
  baseline,	
  
are	
  presented	
  in	
  table	
  4.	
  	
  Although	
  the	
  control	
  schools	
  spend	
  more	
  time	
  on	
  classroom	
  management,	
  less	
  time	
  
on	
  instructional	
  activities	
  with	
  all	
  students	
  engaged,	
  and	
  have	
  a	
  higher	
  share	
  of	
  time	
  with	
  students	
  off-­‐task,	
  a	
  
joint	
  significance	
  test	
  yields	
  a	
  p-­‐value	
  of	
  0.81,	
  suggesting	
  that	
  the	
  randomization	
  is	
  collectively	
  balanced	
  along	
  
the	
  full	
  set	
  of	
  classroom	
  dynamics	
  indicators	
  we	
  consider.	
  

4.  Results	
  

4.1	
  Descriptive	
  statistics	
  	
  

Table	
  5	
  presents	
  key	
  indicators	
  of	
  classroom	
  practice	
  that	
  are	
  captured	
  by	
  the	
  Stallings	
  instrument:	
  i)	
  
teacher	
  time	
  on	
  instruction;	
  ii)	
  teacher	
  time	
  on	
  classroom	
  management;	
  iii)	
  teacher	
  time	
  off-­‐task;	
  iv)	
  teacher	
  
time	
  on	
  instruction	
  with	
  all	
  students	
  engaged;	
  and	
  v)	
  time	
  with	
  a	
  large	
  group	
  of	
  students	
  (six	
  or	
  more)	
  off-­‐task,	
  
meaning	
  visibly	
  not	
  engaged	
  in	
  the	
  activity	
  being	
  led	
  by	
  the	
  teacher.	
  The	
  first	
  four	
  variables	
  are	
  expressed	
  as	
  a	
  
percentage	
  of	
  total	
  official	
  class	
  time,	
  while	
  the	
  last	
  two	
  variables	
  are	
  expressed	
  as	
  a	
  percentage	
  of	
  total	
  time	
  
the	
  teacher	
  was	
  engaged	
  in	
  instructional	
  activities.	
  	
  	
  

Teachers’	
   time	
  on	
   instruction	
   increased	
  significantly	
   in	
  the	
  treatment	
  schools,	
   to	
  77%	
  of	
  class	
  time,	
  
compared	
  with	
  70%	
  in	
  the	
  control	
  schools,	
  implying	
  10%	
  more	
  time	
  on	
  instruction	
  in	
  every	
  class	
  hour.	
  	
  Teachers	
  
in	
   the	
  program	
  schools	
  gained	
  more	
   time	
   for	
   instruction	
  by	
   significantly	
   reducing	
   time	
  spent	
  on	
  classroom	
  
management,	
  which	
  fell	
  to	
  18%	
  of	
  class	
  time	
  vis	
  a	
  vis	
  21%	
  in	
  control	
  schools,	
  and	
  time	
  off	
  task,	
  which	
  fell	
  to	
  
5.8%	
  in	
  schools	
  exposed	
  to	
  the	
  program,	
  compared	
  with	
  8.4%	
  in	
  the	
  control	
  schools.	
  	
  The	
  biggest	
  driver	
  of	
  this	
  
change	
  was	
  a	
  decline	
  in	
  the	
  share	
  of	
  class	
  time	
  that	
  teachers	
  were	
  out	
  of	
  the	
  room.	
  	
  In	
  treatment	
  schools,	
  this	
  
fell	
  to	
  3%,	
  compared	
  to	
  5%	
  in	
  the	
  control	
  schools.	
  	
  	
  	
  

Table	
  5:	
  Change	
  in	
  classroom	
  dynamics	
  from	
  Nov.	
  2014	
  to	
  Nov.	
  2015	
  	
  

	
  
Figures	
  1-­‐5	
  illustrate	
  the	
  distribution	
  across	
  schools	
  of	
  these	
  changes	
  in	
  classroom	
  dynamics.	
  	
  The	
  box	
  

plots	
  show	
  schools’	
  average	
  values	
  with	
  the	
  median	
  value	
  (the	
  horizontal	
  line	
  within	
  the	
  box),	
  the	
  lower	
  and	
  
upper	
  quartiles	
  (the	
  two	
  edges	
  of	
  the	
  box)	
  and	
  the	
  extreme	
  values	
  (the	
  two	
  whiskers	
  extending	
  from	
  the	
  box).4	
  	
  

First,	
   benchmarked,	
   individualized	
   feedback	
   should	
   help	
   focus	
   teachers	
   on	
   the	
   importance	
   of	
  
maximizing	
   instructional	
   time	
   and	
   coaching	
   support	
   should	
   help	
   improve	
   teachers’	
   capacity	
   for	
   planning	
  
lessons	
  and	
  conducting	
  routine	
  administrative	
  processes	
  as	
  efficiently	
  as	
  possible,	
  as	
  well	
  as	
  minimizing	
  time	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
4 Kernel and cumulative distributions are presented in Annex, figures A4 and A5, as well as statistics for classroom 
dynamic characteristics at baseline and endline, at the class observation level, table A1. 

All	Sample Control Treatment All	Sample Control Treatment
Instructional	activities 0.655 0.646 0.665 0.735 0.704 0.766

[0.212] [0.211] [0.212] [0.199] [0.209] [0.183]
Classroom	management	activities 0.244 0.255 0.233 0.194 0.211 0.176

[0.176] [0.176] [0.176] [0.157] [0.166] [0.145]
Off-task	activities 0.101 0.0992 0.102 0.0718 0.0848 0.0587

0.0608 0.0611 0.0605 0.0402 0.0498 0.0306
o/w	Teacher	out	of	the	room [0.0996] [0.0998] [0.0995] [0.0766] [0.0872] [0.0629]

[0.132] [0.132] [0.133] [0.118] [0.128] [0.105]
Instructional	activities	with	all	students	engaged 0.200 0.183 0.217 0.267 0.265 0.269

[0.263] [0.251] [0.273] [0.302] [0.302] [0.303]
Student	off-task 0.223 0.242 0.203 0.166 0.187 0.144

[0.284] [0.296] [0.271] [0.265] [0.280] [0.246]
Sample	Size 3121 1560 1561 3121 1560 1561

Baseline	Means	and	Std Endline	Means	and	Std



	
  

13 
	
  

off	
  task.	
  	
  Second,	
  the	
  coaching	
  program’s	
  emphasis	
  on	
  keeping	
  students	
  engaged	
  with	
  well-­‐paced	
  and	
  more	
  
interactive	
  (question	
  and	
  answer)	
  lesson	
  plans	
  should	
  be	
  reflected	
  in	
  a	
  lower	
  share	
  of	
  class	
  time	
  with	
  a	
  large	
  
group	
  (six	
  or	
  more)	
  of	
  students	
  visibly	
  tuned	
  out	
  or	
  in	
  social	
  interaction	
  (off-­‐task).	
  	
  Third,	
  promoting	
  greater	
  
interaction	
  among	
  teachers	
   in	
  a	
  school	
  should	
  reduce	
  the	
  variation	
  within	
  schools	
   in	
  teaching	
  practices	
  and	
  
Stallings	
  measures.	
  	
  	
  

It	
  is	
  particularly	
  encouraging	
  that	
  there	
  was	
  a	
  clear	
  improvement	
  in	
  the	
  bottom-­‐performing	
  treatment	
  
schools.	
  	
  As	
  can	
  be	
  seen	
  from	
  Figures	
  1	
  and	
  2,	
  all	
  treatment	
  schools	
  were	
  able	
  to	
  raise	
  the	
  average	
  time	
  on	
  
instruction	
  to	
  55%	
  or	
  more	
  of	
  class	
  time,	
  compared	
  to	
  the	
  control	
  group,	
  where	
  some	
  schools	
  continued	
  to	
  
average	
  only	
  40%	
  of	
  class	
  time	
  on	
  instruction.	
  	
  All	
  treatment	
  schools	
  were	
  able	
  to	
  average	
  less	
  than	
  33%	
  of	
  
class	
   time	
   on	
   administrative	
   activities	
   and	
   15%	
  or	
   less	
   of	
   class	
   time	
  with	
   teachers	
   completely	
   off	
   task.	
   	
   In	
  
contrast,	
  the	
  lower	
  tail	
  of	
  control	
  schools	
  showed	
  no	
  improvement	
  from	
  the	
  baseline;	
  some	
  schools	
  continued	
  
average	
  up	
  to	
  40%	
  of	
  teacher	
  time	
  on	
  administrative	
  activities	
  and	
  up	
  to	
  25%	
  of	
  total	
  class	
  time	
  completely	
  off-­‐
task	
  (with	
  teachers	
  either	
  out	
  of	
  the	
  classroom	
  or	
  in	
  social	
  interaction	
  with	
  students	
  or	
  visitors).	
  	
  The	
  progress	
  
registered	
   in	
   treatment	
   schools,	
   shifting	
   teacher	
   time	
   from	
   classroom	
  management	
   and	
   off-­‐task	
   activities	
  
towards	
  increased	
  instruction,	
  is	
  an	
  important	
  gain.	
  

Figures	
  1	
  and	
  2–	
  Box	
  plot	
  distribution	
  for	
  teacher	
  time	
  on	
  instruction	
  and	
  classroom	
  management	
  

	
  
Figure	
  3–	
  Box	
  plot	
  distribution	
  for	
  teacher	
  time	
  off	
  task	
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Figure	
  4	
  and	
  5	
  –	
  Box	
  plot	
  distribution	
  for	
  students	
  off-­‐task	
  and	
  time	
  on	
  instruction	
  with	
  all	
  students	
  engaged	
  	
  

	
  
Treatment	
  schools	
  also	
  showed	
  some	
  improvement	
  in	
  student	
  engagement.	
  	
  The	
  Stallings	
  instrument	
  

has	
  two	
  measures	
  for	
  this:	
  i)	
  the	
  share	
  of	
  class	
  time	
  that	
  a	
  large	
  group	
  of	
  students	
  (defined	
  as	
  six	
  or	
  more)	
  is	
  
not	
  engaged	
  with	
  the	
  teacher,	
  either	
  chatting	
  with	
  other	
  students	
  (in	
  social	
  interaction)	
  or	
  visibly	
  tuned	
  out	
  
(texting,	
  sleeping,	
  gazing	
  out	
  the	
  window,	
  etc)	
  and	
  ii)	
  the	
  share	
  of	
  time	
  that	
  a	
  teacher	
  is	
  able	
  to	
  keep	
  the	
  entire	
  
class	
  engaged	
  in	
  the	
  activity	
  she	
  is	
  leading.	
  	
  The	
  former	
  captures	
  the	
  degree	
  to	
  which	
  the	
  teacher	
  is	
  able	
  to	
  
minimize	
  the	
  number	
  of	
  students	
  drifting	
  off;	
  in	
  classes	
  of	
  typically	
  25	
  students,	
  letting	
  one-­‐quarter	
  of	
  them	
  
tune	
  out	
  can	
  compromise	
  the	
  lesson,	
  especially	
  if	
  groups	
  of	
  students	
  are	
  chatting	
  and	
  raises	
  the	
  noise	
  level	
  in	
  
the	
  classroom.	
  The	
  latter	
  is	
  quite	
  challenging;	
  teachers	
  must	
  either	
  organize	
  the	
  class	
  into	
  groups	
  working	
  in	
  
parallel	
  on	
  assignments	
  that	
  keep	
  them	
  engaged,	
  or	
  manage	
  to	
  keep	
  the	
  entire	
  class	
  focused	
  on	
  material	
  she	
  
is	
  presenting,	
  questions,	
  or	
  a	
  discussion	
  that	
  draws	
  in	
  all	
  students.	
  	
  

At	
  baseline,	
  a	
  large	
  group	
  of	
  students	
  was	
  off-­‐task,	
  on	
  average,	
  20%	
  of	
  class	
  time	
  in	
  treatment	
  schools	
  
and	
  24%	
  in	
  control	
  schools.	
   	
  Treatment	
  schools	
  brought	
  this	
  down	
  to	
  14%,	
  while	
  in	
  control	
  schools	
  it	
  fell	
  to	
  
19%.	
  	
  As	
  Figure	
  4	
  shows,	
  at	
  the	
  end	
  of	
  the	
  program,	
  there	
  were	
  no	
  treatment	
  schools	
  averaging	
  more	
  than	
  40%	
  
of	
  class	
  time	
  with	
  six	
  or	
  more	
  students	
  tuned	
  out	
  or	
  in	
  social	
  interaction,	
  while	
  some	
  control	
  schools	
  continued	
  
to	
  average	
  more	
  than	
  50%	
  of	
  time	
  with	
  a	
   large	
  group	
  off	
  task.	
  The	
  feedback	
  and	
  coaching	
  appears	
  to	
  have	
  
helped	
  teachers	
  in	
  treatment	
  schools	
  adopt	
  instructional	
  practices	
  that	
  engage	
  more	
  students	
  and	
  achieve	
  less	
  
disruptive	
  classroom	
  environments.	
  

	
  Treatment	
  schools	
  made	
   less	
  progress	
   in	
   raising	
   the	
  share	
  of	
  class	
   time	
  with	
  all	
   students	
  engaged.	
  	
  
Figure	
  5	
  shows	
  that,	
  while	
  at	
  baseline,	
  no	
  schools	
  in	
  the	
  entire	
  sample	
  averaged	
  more	
  than	
  65%	
  of	
  time	
  with	
  
all	
  students	
  engaged,	
  at	
  endline,	
  the	
  positive	
  tail	
  of	
  treatment	
  schools	
  averaged	
  over	
  80%	
  of	
  time	
  on	
  instruction	
  
with	
  all	
  students	
  engaged;	
  the	
  best	
  performing	
  control	
  schools	
  averaged	
  only	
  60%.	
  	
  However,	
  the	
  low	
  tail	
  of	
  
the	
  distribution	
  in	
  both	
  treatment	
  and	
  control	
  schools	
  at	
  endline	
  continued	
  to	
  include	
  schools	
  averaging	
  less	
  
than	
  10%	
  of	
   time	
  on	
   instruction	
  with	
   all	
   students	
   engaged	
  and	
   the	
   sample	
  mean	
   for	
   treatment	
   schools	
   at	
  
endline	
  was	
  no	
  better	
   than	
   for	
   control	
   schools.	
   	
   Finding	
   instructional	
   strategies	
   that	
  manage	
   to	
  engage	
  all	
  
students	
  in	
  relatively	
  large	
  and	
  diverse	
  classrooms	
  is	
  clearly	
  a	
  challenge	
  in	
  Ceará’s	
  schools.	
  	
  

4.2	
  Intention	
  to	
  treat	
  effects	
  	
  

To	
  confirm	
  that	
   the	
   feedback	
  plus	
  coaching	
   intervention	
  caused	
  the	
  observed	
   impacts	
  on	
  teachers’	
  
classroom	
   practices	
   we	
   first	
   estimate	
   intent-­‐to-­‐treat	
   effects	
   (ITT),	
   i.e.	
   differences	
   between	
   treatment	
   and	
  
control	
  group	
  means	
  for	
  each	
  treatment	
  arm.	
  	
  In	
  other	
  words,	
  ITT	
  provides	
  an	
  estimate	
  of	
  the	
  impact	
  of	
  being	
  
offered	
  a	
  chance	
  to	
  participate	
  in	
  a	
  given	
  arm	
  of	
  the	
  experiment.	
  We	
  use	
  a	
  parsimonious	
  set	
  of	
  controls	
  to	
  aid	
  
in	
  precision	
  and	
  correct	
  for	
  any	
  potential	
  imbalance	
  between	
  treatment	
  and	
  control.	
  The	
  ITT	
  effect	
  is	
  estimated	
  
from	
  the	
  equation	
  below:	
  

𝑦" = 𝛽% + 𝛽'𝑦",)*' + 𝑿′𝒊𝛽. + 𝛼%𝑍" + 𝜀"	
  	
  	
  	
  	
  	
  (1)	
  
where	
  𝑦" 	
   is	
   the	
   dependent	
   variable	
   for	
   classroom	
   observation	
   i;	
  𝑦",)*'	
   is	
   the	
   baseline	
   classroom	
   dynamic	
  
variable	
  collected	
  in	
  November	
  of	
  2014;	
  	
  𝑿𝒊	
  represents	
  a	
  vector	
  of	
  pre-­‐intervention	
  characteristics	
  at	
  the	
  school	
  
level;	
  𝑍" 	
  is	
  an	
  indicator	
  for	
  whether	
  the	
  classroom	
  observation	
  was	
  in	
  school	
  that	
  was	
  offered	
  participation	
  in	
  
the	
  intervention;	
  and	
  𝜀" 	
  if	
  the	
  error	
  term,	
  clustered	
  at	
  the	
  school	
  level.	
  The	
  coefficient	
  of	
  interest	
  is	
  𝛼%.	
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We	
  estimate	
  (1)	
  using	
  four	
  sets	
  of	
  control	
  variables:	
  “no	
  controls,”	
  i.e.,	
  excluding	
  the	
  baseline	
  control	
  
and	
  the	
  𝑿𝒊	
  variables;	
  “baseline	
  controls”,	
  including	
  only	
  control	
  for	
  the	
  baseline	
  observation;	
  “student,	
  teacher	
  
and	
  classroom	
  controls”	
  including	
  the	
  Xi	
  variables	
  at	
  the	
  school	
  level	
  for	
  students	
  and	
  teachers	
  and	
  Xi	
  variables	
  
at	
  the	
  classroom	
  5;	
  and	
  “all	
  controls”	
  which	
  includes	
  all	
  Xi	
  controls.6	
  	
  

Results	
  are	
  presented	
  in	
  Table	
  6.	
  Outcome	
  variables	
  (𝑦")	
  are	
  normalized	
  to	
  have	
  a	
  mean	
  of	
  zero	
  and	
  a	
  
standard	
  deviation	
  (std.)	
  of	
  one	
  within	
  the	
  full	
  sample.	
  Treatment	
  effects	
  are	
  reported	
  in	
  standard	
  deviation	
  
units	
  and	
  standard	
  errors	
  clustered	
  at	
  the	
  school	
  level	
  are	
  presented	
  in	
  parentheses	
  below	
  each	
  estimate.	
  	
  

Table	
  6:	
  Mean	
  effect	
  sizes	
  on	
  summary	
  measures	
  of	
  classroom	
  observation	
  

	
  
The	
  intervention	
  increased	
  the	
  amount	
  of	
  time	
  teachers	
  spend	
  on	
  instructional	
  activities,	
  decreased	
  

the	
  amount	
  of	
  time	
  spent	
  on	
  classroom	
  administration	
  and	
  off-­‐task	
  activities,	
  and	
  decreased	
  the	
  amount	
  of	
  
time	
  a	
  large	
  group	
  of	
  students	
  is	
  off-­‐task	
  while	
  the	
  teacher	
  is	
  teaching.	
  Except	
  for	
  instructional	
  activities	
  with	
  
all	
  students	
  engaged,	
  results	
  are	
  strong	
  and	
  significant	
  in	
  all	
  four	
  specifications,	
  and	
  they	
  range	
  from	
  0.261	
  to	
  
0.311	
  standard	
  deviations	
  for	
  instructional	
  time;	
  from	
  -­‐0.227	
  to	
  -­‐0.177	
  for	
  classroom	
  management	
  activities;	
  
from	
  -­‐0.221	
  to	
  -­‐0.208	
  for	
  teacher	
  off-­‐task	
  activities;	
  and	
  from	
  -­‐0.158	
  to	
  -­‐0.114	
  for	
  a	
  big	
  group	
  of	
  students	
  off-­‐
task.	
  The	
  estimates	
  of	
  𝛼%	
  change	
  little	
  as	
  the	
  list	
  of	
  control	
  variables	
  changes,	
  which	
  is	
  to	
  be	
  expected	
  since	
  
treatment	
   and	
   control	
  were	
   randomly	
   assigned.	
  We	
  noticed	
   that	
   as	
   the	
  number	
  of	
   controls	
   increases,	
   the	
  
impact	
  of	
  the	
  treatment	
  systematically	
  decreases.	
  The	
  estimates	
  decreases	
  by	
  20	
  percent	
  as	
  more	
  and	
  more	
  
controls	
  are	
  added.	
  This	
  mean	
  the	
  experiment	
  did	
  not	
  occurred	
  as	
  planned.	
  As	
  a	
  result,	
  we	
  carried	
  out	
  a	
  wide	
  
range	
  of	
  robustness	
  checks	
  to	
  ensure	
  that	
  results	
  are	
  not	
  driven	
  by	
  attrition,	
  contamination,	
  or	
  other	
  threats	
  
to	
  the	
  experiment.	
  

1.   Figures	
  6	
  –	
  10	
  unpack	
  results	
  for	
  each	
  of	
  the	
  five	
  summary	
  measures	
  using	
  specification	
  (4)	
  -­‐	
  OLS	
  results	
  
with	
  baseline	
  and	
  all	
  covariates	
  as	
  control.7	
  	
  The	
  figure	
  displays	
  coefficients	
  and	
  90%	
  confidence	
  intervals	
  
for	
  summary	
  measures	
  and	
  for	
  all	
  individual	
  outcomes	
  under	
  each	
  category.	
  The	
  black	
  line	
  crosses	
  at	
  
zero;	
  results	
  to	
  the	
  right	
  of	
  the	
  zero	
  line	
  represent	
  positive	
  effects	
  of	
  the	
  treatment	
  and	
  results	
  to	
  the	
  left	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
5	
  Controls for students include: Math and Portuguese proficiency in 2013 and 2014, pass rate, failure rate, dropout rate, 
mother’s education below middle school, mothers with a graduate degree, age-grade distortion.  Controls for teachers 
include: proportion of female teachers, proportion of temporary teachers, teacher’s age, teacher’s experience, teacher salary 
low, teacher salary high, proportion of black or brown teachers.  
Controls for classroom include: discipline (Portuguese, Math, Social Sciences and Sciences), grade and tween classroom.  
6 Besides student, teacher and classroom controls, all controls include: high school enrollment, high school vocational 
enrollment, rural area, average number of student per class, proportion of female principals, principal experience, principal 
with graduate degree, student-teacher ratio. 
7 Regression tables unpacking each of the summary measures using the four specifications are shown in the appendix, 
tables A2 to A6. 

OLS	results
OLS	results	with	

baseline	

OLS	results	with	
baseline,	student,	
teacher	and	class	

covariates

OLS	results	with	
baseline	and	all	
covariates

Sample	
size

Dependent	variable (1) (2) (3) (4) (5)

A.	Instructional	activities 0.311*** 0.307*** 0.289*** 0.261*** 3121
(0.0656) (0.0651) (0.0653) (0.0635)

B.	Classroom	management	activities -0.227*** -0.226*** -0.207*** -0.177*** 3121
(0.0575) (0.0576) (0.0601) (0.0586)

C.	Off-task	activities -0.221*** -0.223*** -0.216*** -0.208*** 3121
(0.0606) (0.0590) (0.0567) (0.0552)

D.		Instructional	activities	all	students	engaged	 0.00675 -0.0103 -0.0180 -0.0360 3085
(0.0667) (0.0643) (0.0674) (0.0660)

E.	Big	group	(>6)	of	student	off-task -0.158** -0.137** -0.137** -0.114* 3085
(0.0632) (0.0594) (0.0606) (0.0605)

Note:	Standardized	dependent	variables	(z-scores).	Robust	standard	errors	in	parentheses,	clustered	at	the	school	level.	
Variables	D	and	E	only	consider	the	time	teacher	was	instructing.	These	variables	assumes	missing	values	if	the	teacher	did	not	
spend	any	time	instructing.	*	p<0.10		**	p<0.05		***	p<0.01
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represent	
  negative	
  effects	
  of	
  the	
  treatment.	
  The	
  results	
  of	
  the	
  estimates	
  do	
  not	
  add	
  up	
  to	
  zero	
  because	
  
we	
  standardized	
  the	
  outcome	
  variables	
  to	
  get	
  the	
  impact	
  estimated	
  in	
  terms	
  of	
  standards	
  deviation.	
  

	
  
	
  
Figure	
  6	
  –	
  Decomposition	
  of	
  effects	
  on	
  instructional	
  time	
  -­‐	
  all	
  controls	
  (90%	
  confidence	
  interval)	
  	
  

	
  
	
  
Results	
  for	
  the	
  impact	
  of	
  the	
  program	
  on	
  teacher	
  time	
  on	
  instruction,	
  Figure	
  6,	
  show	
  that	
  the	
  positive	
  

effect	
  is	
  driven	
  by	
  statistically	
  significant	
  increases	
  in	
  time	
  spent	
  on	
  “discussion/debate/Q&A”	
  (0.15	
  SD)	
  and	
  
“copying”	
  (0.15	
  SD).	
  	
  “Reading	
  aloud”	
  and	
  “demonstration/lecture”	
  showed	
  statistically	
  significant	
  but	
  smaller	
  
increases,	
  0.08	
  and	
  0.09	
  standard	
  deviations,	
  respectively.	
  	
  	
  

The	
  use	
  of	
  more	
  interactive	
  teaching	
  techniques,	
  and	
  especially	
  the	
  importance	
  of	
  using	
  questions	
  to	
  
probe	
  students’	
  understanding	
  of	
  the	
  material	
  being	
  taught	
  and	
  to	
  stimulate	
  discussion	
  are	
  key	
  elements	
  of	
  
the	
   coaching	
   program	
   and	
   the	
   Teach	
   Like	
   A	
   Champion	
   book.	
   	
   However,	
   despite	
   the	
   increase,	
   teachers	
   in	
  
treatment	
  schools	
  still	
  used	
  discussion/question	
  and	
  answer	
  only	
  10.5%	
  of	
  the	
  time	
  at	
  endline,	
  and	
  only	
  8.4%	
  
of	
  time	
  in	
  control	
  schools.	
  	
  Lecturing	
  from	
  the	
  blackboard	
  remained	
  the	
  dominant	
  teaching	
  mode	
  –	
  used	
  on	
  
average	
  38%	
  of	
  the	
  time	
  in	
  treatment	
  schools	
  and	
  34%	
  of	
  time	
  in	
  control	
  schools.	
   	
  There	
  was	
  a	
  statistically	
  
significant	
  increase	
  in	
  copying	
  in	
  the	
  treatment	
  schools	
  relative	
  to	
  control	
  schools,	
  but	
  it	
  still	
  absorbed	
  less	
  than	
  
10%	
  of	
  the	
  time.	
  	
  Time	
  spent	
  on	
  “practice	
  and	
  drill”	
  and	
  doing	
  assignments	
  in	
  class	
  also	
  declined.	
  	
  Although	
  
these	
  declines	
  were	
  not	
  statistically	
  significant,	
  they	
  are	
  consistent	
  with	
  the	
  content	
  of	
  the	
  coaching	
  program,	
  
which	
  encouraged	
  teachers	
  to	
  use	
  class	
  time	
  for	
  interaction	
  with	
  students,	
  rather	
  than	
  doing	
  seat	
  work	
  which	
  
could	
  be	
  assigned	
  as	
  homework.	
  

Figure	
   7	
   presents	
   the	
   average	
   treatment	
   effects	
   for	
   the	
   four	
   underlying	
   activities	
   that	
   constitute	
  
classroom	
  management.	
  	
  The	
  improvement	
  was	
  driven	
  by	
  a	
  sharp,	
  -­‐0.20	
  SD	
  reduction	
  in	
  teacher	
  time	
  spent	
  on	
  
classroom	
  management	
  alone	
  (eg,	
  teacher	
  at	
  his/her	
  desk	
  grading	
  papers).	
  	
  Declines	
  in	
  time	
  spent	
  on	
  verbal	
  
instruction	
  (teacher	
  discussing	
  non-­‐academic	
  matters,	
  such	
  as	
  plans	
  for	
  school	
  activities	
  or	
  dates	
  for	
  upcoming	
  
tests,	
   etc.),	
   discipline,	
   and	
   classroom	
  management	
  with	
   students	
   (typically	
   taking	
   attendance,	
   passing	
   out	
  
papers,	
  collecting	
  homework,	
  etc.)	
  were	
  not	
  statistically	
  significant.	
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Figure	
  7	
  –	
  Decomposition	
  of	
  effects	
  on	
  classroom	
  management	
  -­‐	
  all	
  controls	
  (90%	
  confidence	
  interval)	
  

	
  
	
  
Figure	
  8	
  shows	
  that	
  the	
  reduction	
  in	
  the	
  share	
  of	
  time	
  teachers	
  in	
  the	
  treatment	
  schools	
  are	
  off-­‐task	
  

was	
  entirely	
  due	
   to	
   the	
   large	
  decline	
   in	
   time	
   spent	
  out	
  of	
   the	
   classroom:	
   the	
   coefficient	
  of	
   -­‐0.24	
   standard	
  
deviation	
   is	
   strong	
   and	
   significant.	
   There	
  were	
   no	
   significant	
   impacts	
   on	
   teacher	
   in	
   social	
   interaction	
  with	
  
students	
  and	
  teacher	
  uninvolved.	
  	
  

Figure	
  8	
  –	
  Decomposition	
  of	
  effects	
  on	
  teacher	
  off-­‐task	
  activities	
  -­‐	
  all	
  controls	
  (90%	
  confidence	
  interval)	
  

	
  
The	
  treatment	
  schools’	
  improvement	
  in	
  the	
  share	
  of	
  time	
  teachers	
  are	
  able	
  to	
  keep	
  the	
  entire	
  class	
  

engaged	
  was	
  entirely	
  associated	
  with	
  the	
   increased	
  time	
  teachers	
  spent	
  on	
  “discussion/debate/Q&A”.	
   	
  The	
  
positive	
  and	
  significant	
  result	
  of	
  0.1	
  standard	
  deviation	
  in	
  this	
  variable	
  is	
  consistent	
  with	
  goals	
  of	
  the	
  coaching	
  
program	
  and,	
   in	
  a	
   sense,	
   validates	
   the	
  program’s	
  emphasis	
  on	
  more	
   interactive	
   teaching	
  practices	
   to	
  keep	
  
students	
  engaged.	
  Time	
  spent	
  on	
  doing	
  assignments	
  in	
  class	
  declined	
  by	
  0.1	
  standard	
  deviation,	
  also	
  consistent	
  
with	
  the	
  content	
  of	
  the	
  coaching	
  program.	
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Figure	
  9	
  –	
  Decomposition	
  of	
  effects	
  on	
  instructional	
  activities	
  with	
  all	
  students	
  engaged	
  -­‐	
  all	
  controls	
  (90%	
  
confidence	
  interval)	
  	
  

	
  
The	
  effect	
  on	
  students	
  off-­‐task,	
  Figure	
  10,	
  is	
  driven	
  by	
  a	
  decrease	
  in	
  the	
  share	
  of	
  class	
  time	
  that	
  a	
  large	
  

group	
  of	
  students	
   is	
   in	
  social	
   interaction,	
  which	
  presents	
  a	
  coefficient	
  of	
   -­‐0.11.	
   	
   	
  Having	
  numerous	
  students	
  
chatting	
   in	
   a	
   classroom	
   creates	
   noise	
   and	
   distraction	
   for	
   other	
   students	
   and	
   can	
   undermine	
   learning.	
   	
   An	
  
improvement	
  in	
  teachers’	
  ability	
  to	
  maintain	
  classroom	
  discipline	
  and	
  reduce	
  or	
  eliminate	
  student	
  socializing	
  
is	
  a	
  potentially	
  important	
  change.	
  	
  
Figure	
  10	
  –	
  Decomposition	
  of	
  effects	
  on	
  student	
  time	
  off-­‐task	
  -­‐	
  all	
  controls	
  (90%	
  confidence	
  interval)	
  	
  

	
  
	
  

Appendix	
  Table	
  A7	
  shows	
  the	
  program	
  impacts	
  on	
  materials	
  used	
  by	
  teachers.	
  There	
  was	
  an	
  increase	
  
in	
   the	
   amount	
   of	
   time	
   teachers	
   in	
   the	
   treatment	
   schools	
   led	
   the	
   class	
   using	
   no	
   materials—0.1	
   standard	
  
deviation—and	
   using	
   the	
   blackboard—0.162.	
   	
   The	
   use	
   of	
   other	
  materials—textbooks,	
   notebooks,	
   learning	
  
aides,	
  ITC,	
  and	
  cooperative	
  activities	
  among	
  students-­‐-­‐was	
  not	
  significantly	
  affected	
  by	
  the	
  intervention.	
  	
  	
  
4.3	
  Intent	
  to	
  treat	
  effects–	
  restricted	
  sample	
  	
  

In	
  the	
  endline	
  data	
  collection	
  in	
  November	
  2015,	
  efforts	
  were	
  made	
  to	
  return	
  to	
  the	
  same	
  classrooms	
  
observed	
  at	
  baseline,	
  with	
  the	
  understanding	
  that	
  the	
  teacher	
  might	
  have	
  changed,	
  since	
  our	
  protocol	
  did	
  not	
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allow	
  for	
  collecting	
  teachers’	
  names,	
  codes	
  or	
  other	
  identifying	
  information.	
  	
  If	
  in	
  2014	
  a	
  3rd	
  year	
  math	
  class	
  
was	
  observed	
  during	
  the	
  sixth	
  period	
  of	
  the	
  day,	
  the	
  most	
  precise	
  measure	
  of	
  program	
  impact	
  on	
  teaching	
  
practice	
  would	
  come	
  from	
  observing	
  the	
  same	
  classroom,	
  subject	
  and	
  time	
  of	
  day	
  exactly	
  one	
  year	
  later,	
  in	
  the	
  
expectation	
  that	
  in	
  the	
  majority	
  of	
  cases	
  we	
  would	
  be	
  observing	
  the	
  same	
  teacher.	
  	
  In	
  practice,	
  observers	
  were	
  
only	
   able	
   to	
  make	
  matched	
   repeat	
   observations	
   in	
   2,399	
   classrooms,	
   75%	
   of	
   those	
   observed	
   at	
   baseline.	
  	
  
Variations	
  in	
  the	
  school	
  calendar	
  and	
  logistical	
  issues	
  resulted	
  in	
  25%	
  of	
  the	
  2015	
  observations	
  being	
  conducted	
  
in	
  grades	
  and	
  subjects	
  in	
  the	
  school	
  that	
  had	
  not	
  been	
  observed	
  at	
  baseline.	
  	
  

Arguably,	
  results	
  for	
  the	
  whole	
  sample	
  of	
  3121	
  classes	
  may	
  underestimate	
  the	
  real	
  effects,	
  since	
  25%	
  
of	
  the	
  observations	
  were	
  in	
  classrooms	
  not	
  observed	
  at	
  baseline.	
  	
  By	
  analyzing	
  the	
  75%	
  of	
  classrooms	
  where	
  
the	
  full	
  protocol	
  was	
  followed,	
  we	
  may	
  expect	
  measured	
  impacts	
  to	
  be	
  closest	
  to	
  the	
  real	
  impacts.	
  	
  

To	
  test	
  this,	
  we	
  first	
  check	
  the	
  extent	
  to	
  which	
  the	
  restricted	
  75%	
  sample	
  is	
  different	
  from	
  the	
  main	
  
sample.	
   Table	
   7	
   shows	
   balance	
   tests	
   for	
   the	
   restricted	
   sample,	
   for	
   pre-­‐treatment	
   covariates	
   and	
   for	
   the	
  
classroom	
  observation	
   variables	
   collected	
   at	
   baseline.	
   The	
   balance	
   is	
   quite	
   similar	
   to	
   the	
   baseline	
   sample.	
  	
  
Treatment	
   and	
   control	
   schools	
   present	
   some	
   differences	
   in	
   enrollments,	
   proportion	
   of	
   female	
   teachers,	
  
student-­‐teacher	
  ratio,	
  classroom	
  management	
  activities,	
  instructional	
  activities	
  with	
  all	
  students	
  engaged,	
  and	
  
students	
  off-­‐task,	
  but	
  a	
  joint	
  test	
  for	
  the	
  joint	
  significance	
  of	
  the	
  variables	
  in	
  predicting	
  treatment	
  fails	
  to	
  reject	
  
that	
  they	
  are	
  jointly	
  equal	
  to	
  zero,	
  supporting	
  that	
  the	
  randomization	
  is	
  balanced	
  for	
  this	
  restricted	
  subsample.	
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Table	
  7:	
  Pre-­‐treatment	
  covariates	
  and	
  classroom	
  dynamics	
  balance	
  -­‐	
  Restricted	
  Sample	
  Table	
  8	
  -­‐	
  Pre-­‐
treatment	
  covariates	
  and	
  classroom	
  dynamics	
  balance	
  -­‐	
  Restricted	
  Sample	
  

	
  
	
  

Control	

Means

	Treatment	

Means
Difference

Control	

Means

	Treatment	

Means
Difference

2013	Covariates

Portuguese	proficiency 257.4 260.6 -3.209 Instructional	activities 0.655 0.674 -0.0192

[18.78] [22.45] [2.492] [0.117] [0.108] [0.0134]

Mathematical	proficiency 268.4 272.2 -3.799 Classroom	management	activities 0.252 0.226 0.0257*

[22.65] [29.51] [3.178] [0.0838] [0.0859] [0.0102]

High	School	enrollment 680.8 581.0 99.80* Off-task	activities 0.0930 0.0995 -0.00651

[350.8] [324.9] [40.34] [0.0725] [0.0702] [0.00853]

High	school	enrollment	-	vocational 49.28 69.40 -20.11 Student	off-task 0.0387 -0.247 0.286*

[138.8] [153.7] [17.59] [1.089] [1.012] [0.125]

Rural	Area 0.0385 0.0596 -0.0211 -0.0323 0.236 -0.268*

[0.193] [0.238] [0.0261] [1.071] [1.105] [0.130]

Pass	rate 85.00 85.42 -0.412 Reading	aloud 0.0477 0.0423 0.00543

[9.568] [10.45] [1.202] [0.0525] [0.0424] [0.00567]

Failure	rate 6.172 6.117 0.0551 Demonstration/Lecture 0.325 0.337 -0.0119

[5.058] [5.273] [0.619] [0.127] [0.129] [0.0153]

Dropout	rate 8.825 8.466 0.358 Discussion/Debate/Q&A 0.0978 0.0976 0.000239

[6.789] [6.570] [0.798] [0.0656] [0.0773] [0.00863]

Students	per	class 34.30 33.95 0.343 Practice	&	Drill 0.00375 0.00543 -0.00168

[4.978] [5.308] [0.617] [0.00933] [0.0147] [0.00150]

Female	principals 0.477 0.510 -0.0330 Assignment/Class	work 0.120 0.133 -0.0138

[0.501] [0.502] [0.0600] [0.0919] [0.100] [0.0115]

Experience	as	a	principal	(>	10	years) 0.515 0.510 0.00545 Copying 0.0612 0.0587 0.00250

[0.502] [0.502] [0.0600] [0.0481] [0.0453] [0.00558]

Principal	with	graduate	degree 0.992 0.993 -0.00107 Verbal	Instruction 0.0635 0.0571 0.00646

[0.0877] [0.0814] [0.0101] [0.0427] [0.0384] [0.00484]

Female	teachers 0.568 0.515 0.0526* Discipline 0.0200 0.0163 0.00371

[0.181] [0.185] [0.0219] [0.0194] [0.0193] [0.00231]

Temporary	teachers 0.994 0.994 0.000665 Classroom	management 0.0823 0.0789 0.00335

[0.0158] [0.0196] [0.00215] [0.0580] [0.0478] [0.00631]

Teacher's	age 35.29 30.16 5.131 Classroom	management	alone 0.0862 0.0740 0.0122

[26.10] [68.33] [6.360] [0.0653] [0.0555] [0.00721]

Experience	as	a	teacher	(>10	years) 0.821 0.813 0.00724 Social	interaction 0.0152 0.0180 -0.00275

[0.0859] [0.0878] [0.0104] [0.0260] [0.0315] [0.00348]

Low	salary	(<	2m.w.) 0.193 0.184 0.00940 Teacher	out	of	the	room 0.0558 0.0576 -0.00178

[0.145] [0.156] [0.0180] [0.0478] [0.0498] [0.00585]

High	Salary	(>	5	m.w.) 0.219 0.191 0.0287 Teacher	uninvolved 0.0220 0.0239 -0.00198

[0.186] [0.180] [0.0219] [0.0371] [0.0353] [0.00432]

Mother's	education	<	middle	school 0.490 0.489 0.000752 No	material 0.129 0.131 -0.00210

[0.0978] [0.111] [0.0125] [0.0894] [0.0761] [0.00988]

Mothers	with	graduate	degree 0.0558 0.0544 0.00141 Textbook 0.105 0.0924 0.0123

[0.0283] [0.0305] [0.00353] [0.102] [0.0922] [0.0116]

2014	Covariates Notebook 0.121 0.130 -0.00891

Portuguese	proficiency 253.0 256.3 -3.289 [0.0799] [0.117] [0.0121]

[17.84] [20.45] [2.308] Blackboard 0.271 0.276 -0.00472

Mathematical	proficiency 254.0 258.9 -4.931 [0.132] [0.124] [0.0152]

[21.88] [27.00] [2.963] Learning	aides 0.0233 0.0231 0.000184

Age-Grade	distortion 31.02 30.89 0.139 [0.0503] [0.0400] [0.00539]

[13.75] [14.92] [1.722] TIC 0.0609 0.0702 -0.00925

Proportion	of	students	per	teacher	 0.0532 0.0582 -0.00497* [0.0901] [0.0872] [0.0106]

[0.0143] [0.0208] [0.00217] Cooperative 0.00878 0.00904 -0.000253

Proportion	of	black	and	brown	teachers	 0.282 0.301 -0.0197 [0.0263] [0.0308] [0.00345]

[0.242] [0.232] [0.0283]

Proportion	of	black	and	brown	students 0.607 0.611 -0.00392

[0.214] [0.228] [0.0265]

Joint	test	(p-value)	-	All	Variables 0.34 0.63

Joint	test	(p-value)	-	Only	proficiency	variables 0.41

Joint	test	(p-value)	-	Other	variables	excluding	proficiency	 0.44

Number	of	schools 130 151 130 151

Note: 	Numbers	in	parentheses	are	standard	deviations	in	the	column	of	means	and	standard	errors	in	columns	of	differences.		*	p<0.05		**	p<0.01	***	p<0.001
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Table	
  8:	
  Mean	
  effect	
  sizes	
  on	
  summary	
  measures	
  of	
  classroom	
  observation	
  –	
  restricted	
  sample	
  

	
  
Table	
  8	
  shows	
  ITT	
  estimates	
  for	
  the	
  restricted	
  sample,	
  using	
  the	
  same	
  model	
  presented	
  in	
  equation	
  (1).	
  	
  

Results	
  are	
  quite	
  similar	
  to	
  the	
  analysis	
  for	
  the	
  whole	
  sample,	
  but	
  slightly	
  stronger.	
  The	
  treatment	
  increased	
  
teachers’	
  time	
  on	
  instruction	
  between	
  0.280	
  and	
  0.334	
  standard	
  deviations	
  across	
  specifications,	
  and	
  reduced	
  
time	
  on	
  classroom	
  management	
  and	
  time	
  off-­‐task	
  -­‐0.243	
  to	
  -­‐0.204,	
  and	
  -­‐0.240	
  to	
  -­‐0.202	
  SD,	
  respectively.	
  	
  The	
  
share	
  of	
  time	
  that	
  a	
  large	
  group	
  of	
  students	
  was	
  off	
  task	
  went	
  down	
  in	
  the	
  range	
  of	
  -­‐0.188	
  to	
  -­‐0.140.	
  Except	
  for	
  
instructional	
  time	
  with	
  all	
  students	
  engaged,	
  coefficients	
  are	
  strong	
  and	
  significant	
  at	
  a	
  5%	
  level.	
  	
  As	
  we	
  would	
  
expect,	
  estimates	
  of	
  𝛼%	
  change	
  little	
  as	
  the	
  list	
  of	
  control	
  variables	
  changes.	
  

4.4	
  Intent	
  to	
  treat	
  effect	
  –	
  intra-­‐school	
  variation	
  	
  

Given	
  the	
  program’s	
  emphasis	
  on	
  promoting	
  diffusion	
  of	
  good	
  practices	
  within	
  schools,	
  an	
  expected	
  
result	
  is	
  a	
  decrease	
  in	
  the	
  variations	
  in	
  teacher	
  practice	
  within	
  treated	
  schools.	
  To	
  test	
  this	
  impact,	
  we	
  calculate	
  
the	
  standard	
  deviation	
  of	
  each	
  of	
  the	
  main	
  summary	
  variables	
  at	
  the	
  school	
  level	
  and	
  use	
  it	
  as	
  a	
  dependent	
  
variable.	
  	
  

The	
  ITT	
  effect	
  is	
  then	
  estimated	
  from	
  the	
  equation	
  below:	
  
𝜇" = 𝛽% + 𝛽'𝜇",)*' + 𝑿′𝒊𝛽. + 𝛼%𝑍" + 𝜀"	
  	
  	
  	
  	
  	
  (2)	
  

where	
  𝜇" 	
   is	
   the	
  standard	
  deviation	
  of	
   the	
  classroom	
  observation	
  variable	
   for	
  school	
   i;	
  𝜇",)*'	
   is	
   the	
  baseline	
  
standard	
  deviation	
  of	
   the	
   classroom	
  observation	
  variable	
   collected	
   in	
  November	
  of	
  2014;	
   	
  𝑿𝒊	
   represents	
   a	
  
vector	
  of	
  pre-­‐intervention	
  characteristics	
  at	
  the	
  school	
  level;	
  𝑍" 	
  is	
  an	
  indicator	
  for	
  whether	
  the	
  classroom	
  was	
  
in	
  a	
  treatment	
  school;	
  and	
  𝜀" 	
  is	
  the	
  error	
  term,	
  clustered	
  at	
  the	
  school	
  level.	
  The	
  coefficient	
  of	
  interest	
  is	
  𝛼%.	
  
We	
  estimate	
  (2)	
  using	
  the	
  same	
  four	
  sets	
  of	
  control	
  variables	
  described	
  above.	
  Results	
  are	
  reported	
  in	
  Table	
  
9.8	
  

	
  
	
  
	
  
	
  
	
  
	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
8	
  Regression tables unpacking intra-school variation for each of the summary measures using the four specifications are 
shown in the appendix, tables A8 to A12.	
  

OLS	results
OLS	results	with	

baseline	

OLS	results	with	
baseline,	student,	
teacher	and	class	

covariates

OLS	results	with	
baseline	and	all	
covariates

Sample	
size

Dependent	variable (1) (2) (3) (4) (5)

A.	Instructional	activities 0.334*** 0.330*** 0.315*** 0.280*** 2399
(0.0696) (0.0692) (0.0693) (0.0675)

B.	Classroom	management	activities -0.243*** -0.241*** -0.240*** -0.204*** 2399
(0.0622) (0.0625) (0.0633) (0.0621)

C.	Off-task	activities -0.240*** -0.242*** -0.215*** -0.202*** 2399
(0.0639) (0.0622) (0.0592) (0.0580)

D.		Instructional	activities	all	students	engaged	 0.0119 -0.00536 -0.00328 -0.0144 2375
(0.0713) (0.0684) (0.0725) (0.0727)

E.	Big	group	(>6)	of	student	off-task -0.188*** -0.161** -0.158** -0.140** 2375
(0.0701) (0.0653) (0.0668) (0.0678)

Note:	Standardized	dependent	variables	(z-scores).	Robust	standard	errors	in	parentheses,	clustered	at	the	school	level.	
Variables	D	and	E	only	consider	the	time	teacher	was	instructing.	These	variables	assumes	missing	values	if	the	teacher	did	not	
spend	any	time	instructing.	*	p<0.10		**	p<0.05		***	p<0.01
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(3)	
  

(4)	
  

	
  
	
  
	
  
	
  

Table	
  9:	
  Intra-­‐school	
  variation	
  in	
  summary	
  measures	
  of	
  classroom	
  observation	
  

	
  
The	
  intervention	
  reduced	
  the	
  variation	
  in	
  teacher	
  practice	
  within	
  schools	
  for	
  all	
  three	
  key	
  measures	
  of	
  

teacher	
   time	
  allocation.	
   	
  Results	
  are	
  strong	
  and	
  significant	
   in	
  most	
  specifications.	
   	
  The	
  variation	
   in	
   time	
  on	
  
instruction	
  fell	
  from	
  -­‐0.342	
  to	
  -­‐0.222	
  across	
  specifications.	
  	
  For	
  classroom	
  management	
  activities,	
  the	
  variation	
  
fell	
  from	
  -­‐0.301	
  to	
  -­‐0.196	
  (not	
  significant	
  in	
  specification	
  4),	
  and	
  for	
  teacher	
  off-­‐task	
  it	
  fell	
  from	
  -­‐0.342	
  to	
  -­‐0.394.	
  	
  
However,	
  results	
  are	
  not	
  significant	
  for	
  time	
  on	
  instruction	
  with	
  all	
  students	
  engaged.	
  	
  For	
  the	
  share	
  of	
  teaching	
  
time	
  with	
   a	
   big	
   group	
   of	
   students	
   off-­‐task,	
   results	
   are	
   only	
   significant	
   in	
   the	
   two	
   first	
   specifications	
   -­‐-­‐	
   the	
  
coefficient	
  is	
  -­‐0.293	
  for	
  specification	
  (1)	
  and	
  -­‐0.191	
  for	
  specification	
  (2).	
  	
  

4.5	
  Intent	
  to	
  treat	
  -­‐	
  heterogeneous	
  effects	
  

To	
  assess	
  heterogeneity	
  in	
  treatment	
  effects	
  across	
  the	
  distribution	
  of	
  teachers	
  observed,	
  we	
  use	
  the	
  
baseline	
  data	
  to	
  create	
  quartiles	
  for	
  each	
  of	
  the	
  five	
  key	
  measures.	
   	
   It	
   is	
  plausible	
  that	
  the	
  intervention	
  will	
  
affect	
  teachers	
  differently	
  according	
  to	
  where	
  they	
  stand	
  in	
  the	
  distribution	
  of	
  our	
  main	
  variables.	
  	
  For	
  example,	
  
if	
  a	
  teacher	
  already	
  achieves	
  high	
  time	
  on	
  instruction,	
  it	
  may	
  be	
  hard	
  to	
  improve	
  further.	
  	
  Positive	
  changes	
  may	
  
be	
  easier	
  at	
  the	
  bottom	
  of	
  the	
  distribution,	
  where	
  there	
  is	
  large	
  room	
  for	
  improvement.	
  	
  Conversely,	
  if	
  being	
  
at	
  the	
  bottom	
  of	
  the	
  distribution	
  is	
  a	
  proxy	
  for	
  low	
  capacity	
  and/or	
  motivation,	
  achieving	
  measurable	
  change	
  
in	
  teacher	
  practice	
  –	
  particularly	
  in	
  the	
  space	
  of	
  a	
  single	
  school	
  year	
  –	
  may	
  be	
  more	
  difficult.	
  	
  We	
  also	
  analyze	
  
if	
  the	
  intervention	
  affected	
  teacher	
  differently	
  according	
  to	
  the	
  size	
  of	
  the	
  school	
  where	
  they	
  teach.	
  The	
  Ceará	
  
state’s	
  education	
  secretariat	
  classifies	
  their	
  schools	
  in	
  3	
  size	
  groups:	
  group	
  A	
  includes	
  schools	
  with	
  more	
  than	
  
1.000	
   students;	
   group	
  B	
   is	
   601-­‐1,000	
   students;	
   group	
   C	
   is	
   schools	
  with	
   less	
   than	
   601	
   students.	
   Vocational	
  
schools	
  are	
  not	
  part	
  of	
  this	
  classification	
  and	
  for	
  this	
  exercise	
  they	
  were	
  defined	
  as	
  group	
  C,	
  as	
  they	
  are	
  usually	
  
relatively	
  small.	
  	
  	
  

We	
  use	
  the	
  following	
  equations	
  to	
  estimate	
  heterogeneous	
  effects:	
  	
  
𝑦" = 𝛽% + 𝛽'𝑦",)*' + 𝑿′𝒊𝛽. + 𝛼'𝑍"𝑄1",)*' + 𝛼.𝑍"𝑄2",)*' + 𝛼;𝑍"𝑄3",)*' + 𝛼<𝑍"𝑄4",)*'	
  

+	
  𝛽;𝑄1",)*' + 𝛽<𝑄2",)*' + 𝛽=𝑄3",)*' + 𝜀"	
  	
  
	
  

𝑦" = 𝛽% + 𝛽'𝑦",)*' + 𝑿′𝒊𝛽. + 𝛼'𝑍"𝑆𝑚𝑎𝑙𝑙B + 𝛼.𝑍"𝑀𝑒𝑑𝑖𝑢𝑚B + 𝛼;𝑍"𝐵𝑖𝑔B 	
  
+	
  𝛽;𝑀𝑒𝑑𝑖𝑢𝑚B + 𝛽<𝐵𝑖𝑔B + 𝜀"	
  	
  

where	
  𝑦" 	
   is	
   the	
   dependent	
   variable	
   for	
   classroom	
   observation	
   i;	
  𝑦",)*'	
   is	
   the	
   baseline	
   classroom	
   dynamic	
  
variable	
  collected	
  in	
  November	
  of	
  2014;	
  	
  𝑿𝒊	
  represents	
  a	
  vector	
  of	
  pre-­‐intervention	
  characteristics	
  at	
  the	
  school	
  

OLS	results
OLS	results	with	

baseline	

OLS	results	with	
baseline,	student,	
teacher	and	class	

covariates

OLS	results	with	
baseline	and	all	
covariates

Sample	
size

Dependent	variable (1) (2) (3) (4) (5)

A.	Instructional	activities -0.342*** -0.344*** -0.243** -0.222* 292
(0.116) (0.115) (0.118) (0.119)

B.	Classroom	management	activities -0.301** -0.299** -0.211* -0.196 292
(0.116) (0.116) (0.121) (0.121)

C.	Off-task	activities -0.342*** -0.342*** -0.326*** -0.294** 292
(0.116) (0.112) (0.120) (0.119)

D.		Instructional	activities	all	students	engaged	 -0.0923 -0.168 -0.0530 -0.0371 292
(0.117) (0.115) (0.119) (0.119)

E.	Big	group	(>6)	of	student	off-task -0.293** -0.191* -0.181 -0.158 292
(0.116) (0.110) (0.114) (0.114)

Note:	Standardized	dependent	variables	(z-scores).	Robust	standard	errors	in	brackets,	clustered	at	the	school	level.	*	p<0.10		**	
p<0.05		***	p<0.01



	
  

23 
	
  

level;	
  𝑍" 	
   is	
   an	
   indicator	
   for	
   whether	
   the	
   classroom	
   observed	
   was	
   in	
   a	
   school	
   offered	
   treatment;	
  𝑄1",)*',	
  
𝑄2",)*', 𝑄3",)*',	
  and	
  𝑄4",)*'	
  are	
  the	
  quartiles	
  (0-­‐25%;	
  25-­‐50%;	
  50-­‐75%;	
  and	
  75-­‐100%)	
  of	
  the	
  baseline	
  classroom	
  
dynamic	
  variables	
  𝑦",)*';	
  𝑆𝑚𝑎𝑙𝑙B,	
  𝑀𝑒𝑑𝑖𝑢𝑚B,	
   	
  and	
  𝐵𝑖𝑔B 	
   indicate	
  the	
  school	
  (j)	
  size	
  (C,	
  B	
  and	
  A);	
  and	
  𝜀" 	
   is	
  the	
  
error	
  term,	
  clustered	
  at	
  the	
  school	
  level.	
  The	
  coefficients	
  of	
  interest	
  are	
  𝛼',	
  𝛼.,	
  𝛼;	
  and	
  𝛼<	
  in	
  model	
  (3)	
  and	
  𝛼',	
  
𝛼.	
  and	
  𝛼;	
  in	
  model	
  (4).	
  	
  Variables	
  𝑄2",)*'	
  and	
  𝑆𝑚𝑎𝑙𝑙B 	
  	
  are	
  omitted	
  due	
  to	
  colinearity.	
  Results	
  using	
  specification	
  
(4)—OLS	
  results	
  with	
  baseline	
  and	
  all	
  covariates	
  as	
  controls—are	
  presented	
  in	
  the	
  tables	
  10	
  and	
  11.	
  

Overall,	
  the	
  results	
  in	
  Table	
  10	
  show	
  no	
  observable	
  heterogeneity	
  connected	
  with	
  teachers’	
  starting	
  
performance,	
   in	
   the	
   measures	
   of	
   time	
   on	
   classroom	
   management,	
   teacher	
   time	
   off-­‐task,	
   and	
   time	
   on	
  
instruction	
  with	
  all	
  students	
  engaged.	
  	
  For	
  time	
  on	
  instruction,	
  we	
  find	
  that	
  the	
  strongest	
  effect	
  is	
  concentrated	
  
in	
  the	
  second	
  quartile	
  (0.42	
  SD.),	
  while	
  results	
  for	
  the	
  other	
  3	
  quartiles	
  are	
  homogeneous.	
  There	
  is	
  a	
  strong	
  
effect	
  on	
  the	
  share	
  of	
  time	
  a	
  large	
  group	
  of	
  students	
  is	
  off-­‐task	
  in	
  treatment	
  classrooms	
  at	
  the	
  4th	
  quartile	
  (-­‐
0.273	
  std.),	
  indicating	
  that	
  the	
  intervention	
  had	
  strongest	
  impacts	
  in	
  classrooms	
  where	
  students	
  were	
  off-­‐task	
  
a	
  very	
  high	
  75-­‐100%	
  of	
  total	
  class	
  time.	
  A	
  test	
  for	
  the	
  joint	
  significance	
  of	
  the	
  interaction	
  of	
  treatment	
  with	
  
each	
  quartile	
  variable	
  fails	
  to	
  reject	
  heterogeneous	
  effect	
  for	
  all	
  variables,	
  except	
  instructional	
  activities.	
  

Table	
  10:	
  Effect	
  sizes	
  across	
  the	
  main	
  summary	
  variables	
  distribution	
  

	
  
For	
  school	
  size,	
  Table	
  11	
  shows	
  some	
  differences.	
  	
  For	
  small	
  schools,	
  the	
  results	
  are	
  only	
  significant	
  for	
  

the	
  variable	
  teacher	
  off-­‐task.	
  	
  For	
  medium-­‐sized	
  schools,	
  results	
  are	
  always	
  significant,	
  except	
  for	
  instructional	
  
activities	
  with	
  all	
  students	
  engaged.	
  	
  For	
  large	
  schools,	
  results	
  are	
  significant	
  for	
  instructional	
  and	
  management	
  
activities.	
  	
  Although	
  there	
  is	
  some	
  evidence	
  that	
  medium-­‐sized	
  schools	
  might	
  have	
  benefitted	
  most	
  from	
  the	
  
intervention,	
  we	
  cannot	
  reject	
  the	
  joint	
  significance	
  test	
  that	
  effects	
  were	
  different	
  across	
  schools	
  of	
  different	
  
size.	
  	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

	A.	Instructional	

activities

B.	Classroom	

management	

activities

C.	Off-task	

activities

D.		Instructional	

activities	all	

students	engaged	

E.	Big	group	

(>6)	of	student	

off-task

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

Treat*Q1 0.233** -0.149* -0.218*** -0.0569 -0.0758

(0.0909) (0.0761) (0.0677) (0.0796) (0.0621)

Treat*Q2 0.421*** -0.177** -0.196*** -0.132 0.0487

(0.0868) (0.0852) (0.0695) (0.194) (0.121)

Treat*Q3 0.217*** -0.203** -0.0502 -0.0288 -0.0924

(0.0810) (0.0894) (0.359) (0.0884) (0.0903)

Treat*Q4 0.183* -0.190** -0.211** 0.0237 -0.273**

(0.0937) (0.0875) (0.0910) (0.103) (0.116)

Q1 -0.0202 -0.231* -0.0426 -0.141 -0.388***

(0.140) (0.134) (0.108) (0.137) (0.146)

Q2 -0.0612 -0.155 -0.0377 0.121 -0.403***

(0.0913) (0.115) (0.0900) (0.170) (0.147)

Q3 -0.0567 -0.0767 -0.344 -0.0580 -0.253**

(0.0794) (0.0971) (0.303) (0.112) (0.114)

Sample	Size 3121 3121 3121 3085 3085

p-value	Treat*Q1=	Treat*Q2 0.06 0.76 0.75 0.70 0.33

p-value	Treat*Q1=	Treat*Q3 0.87 0.59 0.65 0.76 0.86

p-value	Treat*Q1=	Treat*Q4 0.65 0.67 0.94 0.47 0.08

p-value	Treat*Q2=	Treat*Q3 0.03 0.81 0.69 0.60 0.29

p-value	Treat*Q2=	Treat*Q4 0.02 0.90 0.88 0.44 0.02

p-value	Treat*Q3=	Treat*Q4 0.74 0.90 0.66 0.65 0.13

p-value		Treat*Q1=	Treat*Q2=	Treat*Q3=	Treat*Q4 0.06 0.95 0.96 0.83 0.14

Note:	Models	1	to	5	show	OLS	results	with	baseline	and	all	covariates	as	control.	Standardized	dependent	variables	(z-scores).	Robust	

standard	errors	in	parentheses,	clustered	at	the	school	level.	Omitted	group:	Quartile	4.	Variables	D	and	E	only	consider	the	time	teacher	

was	instructing	and	thus	assumes	missing	values	if	the	teacher	did	not	spend	any	time	instructing.	

		*	p<0.10		**	p<0.05		***	p<0.01
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Table	
  11:	
  Effect	
  sizes	
  across	
  schools,	
  by	
  size	
  

	
  

4.6	
  Partial	
  Compliance	
  

The	
  treatment	
  relied	
  on	
  teachers’	
  ability	
  to	
  identify	
  and	
  adopt	
  changes	
  in	
  their	
  practice	
  in	
  response	
  to	
  
the	
  feedback	
  and	
  supports	
  provided.	
  	
  Most	
  crucially,	
  it	
  relied	
  on	
  the	
  pedagogical	
  coordinator	
  in	
  each	
  school,	
  
who	
   was	
   the	
   interface	
   between	
   his	
   or	
   her	
   school’s	
   teachers	
   and	
   the	
   external	
   coaches.	
   	
   The	
   pedagogical	
  
coordinators	
  were	
  responsible	
  for	
  observing	
  the	
  teachers	
  in	
  their	
  school,	
  sharing	
  their	
  assessments	
  with	
  their	
  
assigned	
  coach	
  via	
  Skype	
  calls,	
  and	
  conveying	
  recommended	
  strategies	
  and	
  techniques	
  back	
  to	
  the	
  teachers	
  in	
  
their	
  school.	
  	
  The	
  pedagogical	
  coordinators	
  were	
  required	
  to	
  upload	
  videos	
  each	
  week	
  of	
  themselves	
  working	
  
with	
   individual	
   teachers	
   and	
   to	
   get	
   feedback	
   on	
   these	
   from	
   their	
   coach.	
   Therefore,	
   another	
   threat	
   to	
   the	
  
experiment	
  is	
  partial	
  compliance	
  from	
  the	
  pedagogical	
  coordinators,	
  both	
  in	
  the	
  quantity	
  and	
  quality	
  of	
  their	
  
interactions	
  with	
  the	
  teachers	
  in	
  their	
  school.	
  	
  

The	
  evaluation	
  team	
  placed	
  substantial	
  emphasis	
  on	
  gathering	
  monitoring	
  data	
  on	
  the	
  coordinators’	
  
and	
  teachers’	
  participation	
  in	
  the	
  scheduled	
  activities	
  as	
  well	
  as	
  direct	
  measures	
  of	
  the	
  skills	
  they	
  acquired,	
  
since	
  both	
  are	
  critical	
  issues	
  for	
  the	
  effectiveness	
  of	
  the	
  intervention.	
  The	
  coaching	
  team	
  kept	
  records	
  of	
  all	
  
school-­‐level	
   activities	
   that	
  were	
   reported	
   as	
  well	
   as	
   their	
   own	
   log	
  of	
   skype	
   conferences	
   conducted,	
   videos	
  
uploaded	
  and	
  reviewed,	
  and	
  feedback	
  shared.	
  	
  They	
  also	
  asked	
  coordinators	
  to	
  take	
  an	
  exam	
  at	
  the	
  end	
  of	
  the	
  
program,	
  offering	
  certification	
  to	
  coordinators	
  who	
  had	
  participated	
   in	
  at	
   least	
  80%	
  of	
  the	
  face	
  to	
  face	
  and	
  
online	
   activities	
   and	
  who	
  achieved	
  a	
   score	
  of	
   80%	
  or	
  higher	
  on	
   the	
  exam.	
   	
  As	
   Table	
   12	
   shows,	
   of	
   the	
  156	
  
pedagogical	
  coordinators	
  in	
  treatment	
  schools,	
  138	
  achieved	
  certification.	
  	
  Their	
  average	
  attendance	
  rate	
  at	
  
the	
  four	
  face-­‐to-­‐face	
  workshops	
  was	
  86%	
  and	
  68%	
  of	
  the	
  coordinators	
  achieved	
  scores	
  of	
  “good”	
  or	
  “excellent”	
  
on	
  the	
  final	
  test.	
  	
  Although	
  these	
  participation	
  rates	
  are	
  reasonably	
  high,	
  there	
  was	
  clearly	
  scope	
  for	
  partial	
  
compliance	
  to	
  hamper	
  the	
  impact	
  of	
  the	
  program	
  in	
  some	
  treatment	
  schools	
  (Glennerster,	
  Takavarasha,	
  2014).	
  	
  	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

	A.	Instructional	

activities

B.	Classroom	

management	

activities

C.	Off-task	

activities

D.		Instructional	

activities	all	

students	engaged	

E.	Big	group	

(>6)	of	student	

off-task

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

Treat*Small 0.151 -0.0740 -0.163* -0.104 -0.160

(0.0935) (0.0893) (0.0856) (0.126) (0.107)

Treat*Medium 0.337*** -0.209** -0.297*** 0.105 -0.214**

(0.107) (0.100) (0.0973) (0.0960) (0.0954)

Treat*Big 0.238** -0.217** -0.114 -0.135 0.0256

(0.111) (0.0928) (0.0992) (0.117) (0.107)

Medium -0.218 0.208 0.0904 -0.191 0.0920

(0.133) (0.132) (0.111) (0.136) (0.125)

Big -0.322** 0.253* 0.205 -0.137 0.0651

(0.154) (0.140) (0.137) (0.161) (0.153)

Sample	Size 3121 3121 3121 3085 3085

p-value	Treat*Small=	Treat*Medium 0.19 0.31 0.30 0.19 0.71

p-value	Treat*Small=	Treat*Big 0.55 0.26 0.71 0.86 0.22

p-value	Treat*Medium=	Treat*Big 0.52 0.95 0.20 0.11 0.09

p-value	Treat*Small=Treat*Medium=Treat*Big 0.42 0.46 0.41 0.22 0.23

Note:	Models	1	to	5	show	OLS	results	with	baseline	and	all	covariates	as	control.	Standardized	dependent	variables	(z-scores).	Robust	

standard	errors	in	parentheses,	clustered	at	the	school	level.	Omitted	group:	Small.	Variables	D	and	E	only	consider	the	time	teacher	was	

instructing	and	thus	assumes	missing	values	if	the	teacher	did	not	spend	any	time	instructing.	

		*	p<0.10		**	p<0.05		***	p<0.01
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Table	
  12:	
  Participation	
  and	
  certification	
  rates	
  for	
  Pedagogical	
  Coordinators	
  engaged	
  in	
  Ceará	
  Teacher	
  

Coaching	
  Program,	
  2015	
  

	
  
To	
  assess	
  the	
  degree	
  to	
  which	
  partial	
  compliance	
  affected	
  program	
  results,	
  we	
  estimated	
  the	
  effects	
  

of	
  the	
  program	
  on	
  compliers	
  using	
  an	
  Instrumental	
  Variables	
  model.	
  This	
  estimate	
  tells	
  us	
  the	
  impact	
  of	
  the	
  
program	
  on	
  those	
  schools	
  that	
  received	
  the	
  complete	
  intervention	
  (eg,	
  their	
  pedagogical	
  coordinator	
  acquired	
  
the	
  key	
  skills	
  imparted	
  by	
  the	
  training)	
  instead	
  of	
  the	
  Section	
  4	
  Intent-­‐to-­‐Treat	
  estimates	
  that	
  show	
  the	
  impact	
  
of	
  a	
  school	
  being	
  offered	
  participation	
  in	
  the	
  program.	
  The	
  IV	
  estimation	
  uses	
  the	
  randomized	
  assignment	
  into	
  
the	
  program	
  (eg,	
  offered	
  participation)	
  as	
  an	
  instrument	
  to	
  predict	
  the	
  expected	
  degree	
  of	
  full	
  engagement	
  in	
  
the	
  program.	
  	
  	
  

The	
  IV	
  estimate	
  is	
  conducted	
  in	
  a	
  two	
  stage	
  least-­‐squares	
  (2SLS)	
  setup	
  as	
  initially	
  used	
  to	
  adjust	
  partial	
  
compliance	
  in	
  experiments	
  by	
  Angrist	
  and	
  Imbens	
  (1996)9.	
  	
  In	
  the	
  first	
  stage	
  regression	
  we	
  predict	
  the	
  degree	
  
of	
  full	
  engagement	
  in	
  the	
  program	
  from	
  the	
  random	
  assignment.	
  In	
  the	
  second	
  stage,	
  we	
  regress	
  our	
  outcome	
  
variables	
   on	
   the	
   predicted	
   full	
   engagement	
   that	
   we	
   found	
   in	
   the	
   first	
   stage.	
   The	
   assumption	
   is	
   that	
   a	
  
pedagogical	
  coordinator	
  receiving	
  certification	
  satisfies	
  the	
  exclusion	
  restriction	
  in	
  an	
  instrumental	
  variables	
  
(IV)	
  setup.	
  	
  This	
  leads	
  to	
  the	
  2SLS	
  estimation	
  of	
  the	
  equation:	
  	
  

𝑦" = 𝛽% + 𝛽'𝑦",)*' + 𝑿′𝒊𝛽. + 𝛼%𝑐" + 𝜏"	
  	
  	
  	
  	
  	
  (5)	
  
where	
  ci	
  is	
  a	
  dummy	
  for	
  being	
  certified,	
  and	
  Xi	
  is	
  the	
  vector	
  of	
  covariates.	
  The	
  associated	
  first-­‐stage	
  
relationship	
  using	
  Zi	
  as	
  an	
  instrument	
  is	
  

𝑐" = 𝑿′𝒊𝛾' + 𝜋𝑍" + 𝜇"	
  	
  	
  	
  	
  	
  (6)	
  
The	
  estimate	
  of	
  	
  𝜋	
  is	
  statistically	
  significant	
  about	
  0.88	
  (Annex	
  Table	
  A.13).	
  This	
  can	
  leads	
  us	
  to	
  expect	
  

a	
  second-­‐stage	
  estimates	
  about	
  10	
  percent	
  larger	
  than	
  the	
  corresponding	
  reduced-­‐form	
  estimates.	
  	
  
Table	
  13	
  confirms	
   that	
   the	
  effects	
  of	
   the	
   intervention	
  are	
   consistent	
  with	
   the	
   regression	
  estimates	
  

presented	
  in	
  section	
  3.	
  The	
  program	
  had	
  a	
  significant	
  and	
  positive	
  impact	
  on	
  the	
  share	
  of	
  class	
  time	
  teachers’	
  
devoted	
  to	
  instruction,	
  increasing	
  in	
  the	
  treatment	
  schools	
  by	
  0.30	
  -­‐	
  0.36	
  SD.	
  	
  The	
  program	
  helped	
  teachers	
  
reduce	
  the	
  time	
  spent	
  on	
  classroom	
  management	
  by	
  -­‐0.26	
  to	
  -­‐0.20	
  SD,	
  and	
  time	
  off-­‐task	
  from	
  -­‐	
  0.26	
  to	
  -­‐0.23	
  
SD.	
  The	
  results	
  were	
  insignificant	
  for	
  the	
  variable	
  “time	
  on	
  instruction	
  with	
  all	
  students	
  engaged”	
  and	
  smaller	
  
for	
   the	
   variable	
   “large	
  group	
  of	
   students	
  off-­‐task”,	
   from	
   -­‐0.18	
   to	
   -­‐013	
  SD.	
   These	
   results	
   shows	
   that	
  partial	
  
compliance	
   did	
   not	
   compromise	
   the	
   integrity	
   of	
   our	
   experiment	
   or	
   change	
   the	
   results	
   of	
   the	
   program	
  
significantly.	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
9 Angrist et al (2002) is an example of using IV models to adjust for partial compliance in an RCT of a voucher program 
in Colombia. 

Grade	for	Certification	by	ELOS
Certification	by	ELOS Grade Not	Certified Certified Total

Certifield Control Treatment Attrition Total Bad 18 0 18
No 0 18 3 21 (%) 12.18 0 12.18

(%) 0 5.14 0.86 6 Regular 0 30 30
Yes 0 138 15 153 (%) 0 18.59 18.59

(%) 0 39.43 4.29 43.71 Good 0 59 59
Not	Evaluated 136 0 40 176 (%) 0 37.82 37.82

(%) 38.86 0 11.43 50.29 Excelent 0 49 49
Total 136 156 58 350 (%) 0 31.41 31.41

(%) 38.86 44.57 16.57 100 Total 18 138 156
12.18 87.82 100
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Table	
  13:	
  2SLS	
  estimates	
  of	
  the	
  effect	
  on	
  summary	
  measures	
  of	
  classroom	
  observation	
  

	
  
	
  

5.  Experiment	
  Threats	
  and	
  Robustness	
  checks	
  
	
  

5.1  Attrition	
  	
  
	
  
The	
  evaluation	
  was	
  designed	
  to	
  measure	
  key	
  elements	
  of	
  classroom	
  dynamics	
  in	
  a	
  representative	
  

sample	
  of	
  secondary	
  schools	
  spread	
  across	
  all	
  21	
  regional	
  administration	
  units	
  of	
  the	
  Ceará	
  state	
  education	
  
system.	
  	
  Data	
  collection	
  posed	
  significant	
  technical	
  and	
  logistical	
  challenges,	
  from	
  the	
  need	
  to	
  train	
  60	
  of	
  the	
  
state’s	
  pedagogical	
  coordinators	
  in	
  the	
  Stallings	
  observation	
  method	
  to	
  the	
  logistics	
  of	
  reaching	
  remote	
  rural	
  
schools	
  for	
  one	
  or	
  more	
  days	
  of	
  observations.	
  	
  Principals	
  and	
  teachers	
  were	
  allowed	
  to	
  decline	
  participation;	
  
thus	
  the	
  experiment	
  relied	
  on	
  schools	
  and	
  teachers’	
  willingness	
  to	
  be	
  observed	
  by	
  outsiders,	
  something	
  the	
  
schools	
  had	
  never	
  experienced	
  before.	
  	
  Pedagogical	
  coordinators	
  were	
  always	
  assigned	
  to	
  school	
  districts	
  
other	
  than	
  their	
  own,	
  so	
  they	
  were	
  unfamiliar	
  to	
  the	
  directors	
  and	
  teachers	
  of	
  the	
  schools	
  they	
  observed.	
  	
  

Due	
  to	
  time	
  and	
  transportation	
  constraints	
  during	
  fieldwork,	
  58	
  schools	
  from	
  the	
  original	
  sample	
  
could	
  not	
  be	
  observed	
  in	
  the	
  baseline.	
  The	
  19	
  schools	
  that	
  were	
  originally	
  assigned	
  for	
  treatment	
  but	
  were	
  
not	
  observed	
  still	
  participated	
  in	
  the	
  coaching	
  program,	
  but	
  without	
  the	
  school-­‐level	
  feedback	
  from	
  
classroom	
  observations.	
  	
  	
  

The	
  loss	
  of	
  data	
  for	
  58	
  schools	
  at	
  baseline	
  meant	
  an	
  overall	
  attrition	
  rate	
  of	
  16%	
  that	
  could	
  be	
  a	
  
source	
  of	
  bias,	
  because	
  the	
  rates	
  of	
  attrition	
  were	
  different	
  in	
  the	
  treatment	
  and	
  control	
  groups,	
  33%	
  and	
  
67%,	
  respectively.	
  Attrition	
  was	
  most	
  concentrated	
  in	
  the	
  state’s	
  capital	
  city,	
  Fortaleza,	
  with	
  16	
  treatment	
  
and	
  38	
  control	
  schools	
  which	
  could	
  not	
  be	
  observed.	
  	
  The	
  two	
  major	
  reasons	
  were	
  actions	
  by	
  the	
  teachers’	
  
union	
  to	
  mobilize	
  against	
  the	
  classroom	
  observations,	
  which	
  caused	
  several	
  pedagogical	
  coordinators	
  from	
  
that	
  district	
  to	
  decline	
  participation	
  in	
  the	
  program,	
  and	
  the	
  refusal	
  of	
  some	
  of	
  the	
  observers	
  that	
  remained	
  
to	
  travel	
  to	
  schools	
  in	
  dangerous	
  slum	
  areas.	
  Fortaleza’s	
  population	
  is	
  4	
  million	
  and	
  most	
  of	
  its	
  public	
  high	
  
schools	
  are	
  located	
  in	
  high	
  risk	
  neighborhoods.	
  The	
  correlation	
  between	
  low	
  school	
  socioeconomic	
  status	
  and	
  
probability	
  of	
  not	
  being	
  observed	
  constitutes	
  a	
  clear	
  potential	
  source	
  of	
  selection	
  bias	
  for	
  the	
  key	
  classroom	
  
observation	
  indicators.	
  	
  A	
  possible	
  additional	
  source	
  of	
  bias	
  would	
  be	
  differential	
  school	
  closures	
  in	
  the	
  
treatment	
  and	
  control	
  groups,	
  if	
  this	
  was	
  associated	
  with	
  quality	
  issues	
  in	
  the	
  schools	
  that	
  closed.	
  However,	
  
in	
  fact	
  there	
  were	
  no	
  school	
  closures	
  from	
  2014	
  to	
  2015.	
  

2SLS	results
2SLS	results	
with	baseline	

2SLS	results	with	
baseline,	student,	
teacher	and	class	

covariates

2SLS	results	
with	baseline	

and	all	
covariates

Sample	
size

Dependent	variable (1) (2) (3) (4) (5)

A.	Instructional	activities 0.355*** 0.350*** 0.328*** 0.293*** 3121
(0.0746) (0.0740) (0.0736) (0.0705)

B.	Classroom	management	activities -0.260*** -0.258*** -0.236*** -0.200*** 3121
(0.0654) (0.0655) (0.0677) (0.0650)

C.	Off-task	activities -0.253*** -0.248*** -0.239*** -0.229*** 3121
(0.0690) (0.0681) (0.0640) (0.0617)

D.		Instructional	activities	all	students	engaged	 0.00770 -0.0117 -0.0204 -0.0404 3085
(0.0760) (0.0732) (0.0761) (0.0738)

E.	Big	group	(>6)	of	student	off-task -0.181** -0.156** -0.155** -0.129* 3085
(0.0718) (0.0675) (0.0678) (0.0670)

Note:	Standardized	dependent	variables	(z-scores).	Robust	standard	errors	in	parentheses,	clustered	at	the	school	level.	
Variables	D	and	E	only	consider	the	time	teacher	was	instructing.	These	variables	assumes	missing	values	if	the	teacher	did	not	
spend	any	time	instructing.	*	p<0.10		**	p<0.05		***	p<0.01
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We	
  carried	
  out	
  three	
  strategies	
  for	
  dealing	
  with	
  attrition.	
  First,	
  we	
  used	
  Heckman’s	
  strategy	
  for	
  
modeling	
  the	
  sample	
  selection	
  under	
  very	
  strong	
  assumptions	
  in	
  order	
  to	
  adjust	
  for	
  selection	
  bias	
  (Heckman,	
  
1979).	
  This	
  approach	
  estimates	
  a	
  two-­‐stage	
  model	
  in	
  which	
  the	
  first	
  stage	
  predicts	
  selection	
  into	
  the	
  program	
  
based	
  on	
  observed	
  variables.	
  	
  The	
  second	
  stage	
  regresses	
  outcomes	
  on	
  the	
  predicted	
  selection	
  into	
  the	
  
program.	
  As	
  shown	
  in	
  Table	
  14,	
  this	
  approach	
  also	
  produces	
  results	
  consistent	
  with	
  our	
  initial	
  intent-­‐to-­‐treat	
  
estimates	
  when	
  we	
  control	
  for	
  covariates	
  of	
  students,	
  teachers	
  and	
  schools.	
  	
  This	
  suggests	
  that	
  our	
  sample	
  
attrition	
  did	
  not	
  introduce	
  any	
  significant	
  selection	
  bias	
  that	
  could	
  invalidate	
  the	
  experiment.	
  

Table	
  14:	
  Heckman	
  model	
  to	
  adjust	
  for	
  Selection	
  Bias	
  due	
  to	
  Attrition	
  

	
  
A	
  second	
  strategy	
  to	
  check	
  the	
  robustness	
  of	
  the	
  results	
  in	
  the	
  presence	
  of	
  attrition	
  is	
  to	
  estimate	
  

bounds	
  for	
  the	
  average	
  treatment	
  effects	
  based	
  on	
  weaker	
  assumptions	
  about	
  the	
  sample	
  selection	
  process.	
  
We	
  estimated	
  the	
  bounds	
  using	
  the	
  Lee	
  trimming	
  method	
  that	
  relies	
  on	
  the	
  monotonicity	
  of	
  the	
  outcomes	
  if	
  
the	
  individuals	
  participate	
  in	
  the	
  treatment	
  (Lee,	
  2002	
  and	
  2009).	
  These	
  bounds	
  involve	
  excluding	
  a	
  fraction	
  
of	
  the	
  observations	
  from	
  the	
  part	
  of	
  the	
  sample	
  had	
  less	
  attrition	
  (in	
  this	
  case,	
  the	
  treatment	
  group)	
  to	
  
equalize	
  its	
  size	
  with	
  that	
  of	
  the	
  control	
  group.	
  In	
  other	
  words,	
  the	
  Lee	
  bounds	
  are	
  generated	
  by	
  trimming	
  the	
  
sample	
  to	
  equalize	
  attrition	
  rates	
  between	
  the	
  treatment	
  and	
  control	
  groups	
  (Fryer,	
  2013).	
  The	
  excluded	
  
observations	
  are	
  the	
  ones	
  most	
  likely	
  to	
  bias	
  the	
  results.	
  The	
  Lee	
  bounds	
  estimates	
  are	
  only	
  possible	
  at	
  the	
  
school	
  level	
  because	
  we	
  have	
  to	
  exclude	
  a	
  fraction	
  of	
  the	
  observations	
  from	
  the	
  part	
  of	
  the	
  sample	
  had	
  less	
  
attrition	
  (in	
  this	
  case,	
  schools	
  of	
  the	
  treatment	
  group).	
  	
  

Table	
  15:	
  Results	
  for	
  sample	
  trimmed	
  with	
  Lee	
  bounds	
  

Selection	
variables:	all	
controls

Sample	
size

Dependent	variable (1) (2)

A.	Instructional	activities 0.309*** 3178
(0.0355)

B.	Classroom	management	activities -0.177*** 3178
(0.0369)

C.	Off-task	activities -0.230*** 3178
(0.0356)

D.		Instructional	activities	all	students	engaged	 -0.0104 3160
(0.0359)

E.	Big	group	(>6)	of	student	off-task -0.135*** 3160
(0.0356)

Note:	Standardized	dependent	variables	(z-scores).	Variables	D	and	E	only	
consider	the	time	teacher	was	instructing	and	thus	assumes	missing	
values	if	the	teacher	did	not	spend	any	time	instructing.		*	p<0.10		**	
p<0.05		***	p<0.01
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Table	
  15	
  presents	
  the	
  lower	
  and	
  upper	
  bounds	
  results	
  for	
  two	
  specification	
  of	
  the	
  Lee	
  bounds,	
  

without	
  any	
  covariate	
  and	
  with	
  dummy	
  or	
  categorical	
  covariates	
  that	
  allows	
  for	
  tightening	
  the	
  bounds	
  of	
  the	
  
estimate	
  at	
  the	
  school	
  level	
  (Lee,	
  2002).	
  The	
  results	
  at	
  the	
  school	
  level	
  were	
  presented	
  in	
  columns	
  (1)	
  and	
  (2).	
  
We	
  used	
  the	
  quintile	
  of	
  students’	
  performance	
  in	
  the	
  previous	
  year.	
  In	
  the	
  model	
  with	
  no	
  tightening,	
  columns	
  
(3)	
  and	
  (4),	
  the	
  lower	
  bounds	
  are	
  significant	
  for	
  instructional	
  activities	
  (0.35	
  SD),	
  for	
  classroom	
  management	
  
(-­‐0,68	
  SD),	
  off-­‐task	
  activities	
  (-­‐0.66	
  SD).	
  The	
  upper	
  bounds	
  are	
  significant	
  for	
  instructional	
  activities	
  (0,76	
  SD),	
  
for	
  off-­‐task	
  activities	
  (-­‐0.30	
  SD),	
  and	
  for	
  big	
  group	
  of	
  students	
  off-­‐task	
  (-­‐0.63	
  SD).	
  All	
  of	
  the	
  ITT	
  estimates	
  are	
  
within	
  the	
  interval	
  of	
  the	
  Lee	
  bounds;	
  therefore,	
  there	
  is	
  no	
  reason	
  to	
  expect	
  the	
  selection	
  bias	
  due	
  to	
  
attrition	
  affected	
  our	
  impact	
  estimates.	
  	
  	
  	
  	
  

Regarding	
   the	
   model	
   with	
   tight	
   bounds,	
   columns	
   (5)	
   and	
   (6),	
   the	
   estimates	
   were	
   positive	
   for	
  
instructional	
  activities	
  and	
  negative	
  for	
  classroom	
  management,	
  off-­‐task	
  activities,	
  and	
  big	
  group	
  of	
  students	
  
off-­‐task.	
  In	
  a	
  few	
  of	
  the	
  model	
  specifications,	
  the	
  ITT	
  estimates	
  are	
  not	
  within	
  the	
  bounds	
  intervals.	
  However,	
  
all	
  of	
   the	
  bounds	
  estimates	
  have	
   the	
  same	
  sign	
  effect	
  and	
  are	
  close	
   to	
   the	
   ITT	
  estimates.	
   In	
   summary,	
   the	
  
bounds	
  result	
  shows	
  that	
  our	
  sample	
  attrition	
  did	
  not	
  reduce	
  significantly	
  the	
  comparability	
  of	
  treatment	
  and	
  
control	
  groups,	
  mainly	
  because	
  we	
  can	
  control	
  for	
  such	
  a	
  large	
  range	
  of	
  observable	
  covariates.	
  

Finally,	
  we	
  conducted	
  a	
  more	
  intuitive	
  exercise	
  to	
  adjust	
  for	
  attrition.	
  In	
  the	
  balance	
  check	
  analysis	
  in	
  
Section	
  2,	
  we	
  showed	
  that	
  the	
  treatment	
  and	
  control	
  groups	
  are	
  balanced	
  across	
  covariates.	
  However,	
  20	
  more	
  
schools	
  were	
  observed	
  in	
  the	
  treatment	
  group	
  when	
  compared	
  to	
  the	
  control	
  group.	
  The	
  fact	
  that	
  a	
  higher	
  
share	
  of	
  our	
  initially-­‐defined	
  treatment	
  sample	
  was	
  observed	
  (89%	
  of	
  the	
  original	
  treatment	
  sample	
  against	
  
78%	
  of	
  the	
  original	
  control	
  sample)	
  could	
  lead	
  to	
  a	
  bias	
   in	
  unobservable	
  characteristics.	
  To	
  test	
  for	
  this,	
  we	
  
perform	
  a	
  simple	
  exercise:	
  instead	
  of	
  looking	
  to	
  the	
  total	
  of	
  58	
  schools	
  not	
  observed,	
  we	
  focus	
  on	
  the	
  difference	
  
in	
  the	
  participation	
  rate	
  (the	
  20	
  school	
  or	
  11%	
  differential)	
  and	
  we	
  make	
  a	
  series	
  of	
  assumptions	
  about	
  the	
  
possible	
  distribution	
  of	
  our	
  core	
  variables	
  if	
  the	
  20	
  schools	
  had	
  been	
  part	
  of	
  the	
  sample.	
  This	
  enables	
  us	
  to	
  set	
  
some	
  bounds	
  on	
  how	
  our	
  results	
  might	
  have	
  been	
  impacted.	
  	
  

First,	
  we	
  suppose	
  that	
  the	
  20	
  missing	
  schools	
  had	
  perfect	
  teaching	
  and	
  the	
  variable	
  for	
  teacher	
  time	
  
on	
  instruction	
  was	
  at	
  the	
  90%	
  point	
  of	
  the	
  distribution	
  in	
  all	
  cases.	
  In	
  this	
  case,	
  the	
  mean	
  difference	
  between	
  
treatment	
  and	
  control	
  would	
  have	
  been	
  0.15	
  and	
  with	
  the	
  standard	
  deviation	
  of	
  0.06—from	
  specification	
  (4)	
  
in	
  table	
  4—we	
  would	
  still	
  have	
  found	
  a	
  significant	
  effect	
  at	
  the	
  5%	
  level.	
  	
  On	
  the	
  other	
  hand,	
  if	
  we	
  assume	
  a	
  
more	
  chaotic	
  scenario,	
  with	
  time	
  on	
  instruction	
  at	
  the	
  10%	
  point	
  of	
  the	
  distribution	
  in	
  these	
  20	
  schools,	
  we	
  
would	
  have	
  found	
  a	
  large	
  effect	
  of	
  0.41	
  at	
  a	
  1%	
  level	
  of	
  significance.	
  	
  

We	
  perform	
  this	
  exercise	
  for	
  the	
  5	
  summary	
  variables,	
  playing	
  with	
  the	
  different	
  assumptions	
  about	
  
where	
  the	
  average	
  values	
  for	
  these	
  20	
  schools	
  could	
  have	
  fallen	
  in	
  the	
  distribution	
  –	
  90%,	
  75%,	
  50%,	
  25%	
  and	
  
10%.	
  Table	
  14	
  shows	
  the	
  results	
  considering	
  specification	
  four	
  of	
  our	
  models	
  (OLS	
  results	
  with	
  baseline	
  and	
  all	
  
covariates	
  as	
  controls).	
  	
  

Overall,	
   the	
  exercise	
  confirms	
  the	
  robustness	
  of	
  our	
  results:	
  we	
  would	
  have	
  still	
   found	
  sizeable	
  and	
  
significant	
  effect	
  in	
  most	
  of	
  the	
  scenarios.	
  For	
  teacher	
  time	
  on	
  instruction,	
  coefficients	
  range	
  from	
  0.14	
  to	
  0.39	
  

ITT

	(no	controls)

ITT

	(all	controls)
Lower	Bound Upper	Bound	 Lower	Bound	 Upper	Bound	

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

A.	Instructional	activities 0.546*** 0.436*** 0.348*** 0.757*** 0.502*** 0.523***

(0.115) (0.113) (0.129) (0.129) (0.123) (0.124)

B.	Classroom	management	activities -0.443*** -0.312*** -0.682*** -0.180 -0.428*** -0.385***

(0.119) (0.119) (0.134) (0.136) (0.112) (0.113)

C.	Off-task	activities -0.445*** -0.471*** -0.661*** -0.307** -0.429*** -0.429***

(0.114) (0.113) (0.122) (0.126) (0.103) (0.103)

D.		Instructional	activities	all	students	engaged	 0.0206 -0.0872 -0.269* 0.238 -0.0188 0.0702

(0.128) (0.126) (0.146) (0.148) (0.120) (0.118)

E.	Big	group	(>6)	of	student	off-task -0.366*** -0.255** -0.632*** -0.366** -0.358*** -0.332***

(0.118) (0.111) (0.143) (0.162) (0.122) (0.122)

Sample	Size 292 292 350 350 350 350

Lee	Bounds	-	No	Tight Lee	Bounds	-	With	Tight

Note:	Standardized	dependent	variables	(z-scores).	*	p<0.10		**	p<0.05		***	p<0.01
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and	
  are	
  always	
  significant	
  at	
  the	
  5%	
  level.	
  	
  Classroom	
  management	
  results	
  range	
  from	
  -­‐0.34	
  to	
  -­‐0.01	
  and	
  would	
  
be	
  significant	
  in	
  all	
  cases	
  except	
  the	
  assumption	
  of	
  baseline	
  performances	
  at	
  the	
  low	
  25%	
  and	
  10%	
  point	
  in	
  the	
  
distribution.	
   	
   However,	
   it	
   is	
   quite	
   unlikely	
   that	
   the	
   20	
   schools	
   would	
   all	
   rest	
   at	
   either	
   extreme	
   of	
   the	
  
distributions	
  (either	
  10%	
  or	
  90%).	
  	
  

Results	
  for	
  teacher	
  off-­‐task	
  range	
  from	
  -­‐0.34	
  to	
  -­‐0.12	
  SD	
  and	
  are	
  always	
  significant.	
  For	
  instructional	
  
activities	
  with	
  all	
  students	
  engaged	
  we	
  would	
  actually	
  have	
  a	
  negative	
  and	
  significant	
  effect	
  if	
  these	
  schools	
  
had	
  been	
  above	
  the	
  75%	
  point	
  in	
  the	
  initial	
  distribution.	
  Finally,	
  for	
  student	
  off-­‐task,	
  results	
  would	
  only	
  have	
  
remained	
  significant	
  if	
  the	
  missing	
  schools	
  were	
  above	
  the	
  (very	
  high)	
  75%	
  in	
  the	
  distribution;	
  the	
  effect	
  of	
  the	
  
program	
  would	
  range	
  between	
  -­‐0.31	
  and	
  -­‐0.15	
  SD.	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  

Table	
  16:	
  Robustness	
  check	
  exercise	
  

	
  
	
  

5.2	
  Spillover	
  

Since	
   the	
   treatment	
  was	
   allocated	
   at	
   the	
   school	
   level,	
   and	
   the	
   sample	
  was	
   drawn	
   across	
   different	
  
municipalities	
  state-­‐wide,	
  teachers	
  in	
  the	
  control	
  schools	
  were	
  not	
  likely	
  to	
  know	
  about	
  or	
  participate	
  in	
  any	
  
part	
  of	
   the	
  treatment.	
   	
  Only	
  pedagogical	
  coordinators	
   from	
  treatment	
  schools	
  were	
   trained	
   in	
   the	
  Stallings	
  
method	
  and	
  participated	
  in	
  the	
  data	
  collection.	
  	
  The	
  online	
  website	
  for	
  the	
  coaching	
  program	
  could	
  only	
  be	
  
accessed	
  with	
  a	
  school	
  code.	
  	
  	
  

Nevertheless,	
  there	
  is	
  a	
  chance	
  that	
  some	
  regional	
  supervisors,	
  who	
  were	
  aware	
  of	
  the	
  intervention,	
  
may	
  have	
  conveyed	
  information	
  about	
  the	
  program	
  to	
  principals	
  of	
  control	
  schools,	
  even	
  though	
  they	
  were	
  
informed	
  about	
   the	
  need	
   to	
  avoid	
   this.	
   	
   If	
   this	
  happened,	
   it	
   could	
  create	
  spillover	
  effects	
   that	
   reduced	
   the	
  
quality	
  of	
  the	
  counterfactual	
  because	
  their	
  outcomes	
  were	
  also	
  affected	
  by	
  the	
  program.	
  	
  

Data	
  from	
  a	
  questionnaire	
  applied	
  to	
  principals	
  at	
  baseline	
  and	
  endline	
  provides	
  mixed	
  evidence	
  on	
  
the	
  possibility	
  that	
  some	
  control	
  schools	
  became	
  aware	
  of	
  the	
  program.	
  	
  Principals	
  were	
  asked	
  to	
  identify	
  the	
  
single	
  most	
  important	
  of	
  six	
  possible	
  strategies	
  (including	
  the	
  option	
  of	
  doing	
  nothing)	
  to	
  improve	
  teachers’	
  
effectiveness	
  (Table	
  17).	
  On	
  the	
  one	
  hand,	
  the	
  share	
  of	
  principals	
  in	
  treatment	
  schools	
  that	
  identified	
  “feedback	
  
based	
  on	
  classroom	
  observation”	
  as	
  most	
  important	
  rose	
  from	
  11%	
  to	
  22%,	
  compared	
  to	
  an	
  increase	
  among	
  
control	
  school	
  principals	
  of	
  only	
  3.5	
  percentage	
  points.	
  	
  However,	
  the	
  increase	
  in	
  the	
  number	
  of	
  control	
  school	
  
principals	
  who	
  named	
   “coaching	
  of	
   teachers”	
   as	
   the	
  most	
   important	
   strategy	
  was	
   as	
   large	
   as	
   the	
   increase	
  
among	
   treatment	
   school	
   principals.	
   	
   As	
   discussed	
   in	
   the	
   next	
   section	
   on	
   contamination,	
   there	
  was	
   in	
   fact	
  

Percentile	assumption	for		
missing	values	on	control	
schools

	A.	Instructional	
activities

B.	Classroom	
management	
activities

C.	Off-task	
activities

D.		Instructional	
activities	all	

students	engaged	

E.	Big	group	
(>6)	of	student	

off-task

(1) (2) (3) (4) (5)
90% 0.141** -0.336*** -0.335*** -0.235*** -0.306***

75% 0.141** -0.256*** -0.226*** -0.129** -0.15**

50% 0.205*** -0.163*** -0.117** 0.021 -0.029

25% 0.334*** -0.093 -0.117** 0.082 -0.029

10% 0.398*** -0.011 -0.117** 0.082 -0.029

Note:	1	to	5	consider	coefficients	from	OLS	results	with	baseline	and	all	covariates	as	control	for	the	robustness	
check	exercise.			*	p<0.10		**	p<0.05		***	p<0.01



	
  

30 
	
  

another	
  teacher	
  coaching	
  program	
  implemented	
  in	
  Ceará	
  in	
  2014	
  and	
  2015,	
  which	
  we	
  believe	
  is	
  a	
  more	
  likely	
  
explanation	
  for	
  this	
  result.	
  	
  	
  

Table	
  17:	
  Which	
  one	
  of	
  these	
  instruments	
  is	
  most	
  important	
  for	
  raising	
  teacher	
  quality?	
  

	
  
A	
  final	
  source	
  of	
  potential	
  spillover	
  is	
  the	
  fact	
  that	
  8%	
  of	
  teachers	
  in	
  the	
  control	
  group	
  and	
  10%	
  in	
  the	
  

treatment	
  group	
  work	
  in	
  more	
  than	
  one	
  school.	
  	
  As	
  most	
  secondary	
  schools	
  run	
  morning	
  and	
  afternoon	
  and	
  
sometimes	
  evening	
  shifts,	
  teachers	
  may	
  work	
  the	
  different	
  shifts	
   in	
  two	
  different	
  schools.	
   	
   If	
  a	
  teacher	
   in	
  a	
  
treatment	
  school	
  also	
  works	
  in	
  a	
  control	
  school,	
  it	
  would	
  have	
  been	
  very	
  natural	
  to	
  share	
  information	
  about	
  
the	
  program,	
  including	
  teaching	
  practices	
  recommended	
  by	
  the	
  coaches,	
  with	
  the	
  control	
  school’s	
  pedagogical	
  
coordinator.10	
  	
  However,	
  we	
  were	
  able	
  to	
  verify	
  the	
  school	
  assignments	
  of	
  teachers	
  in	
  our	
  sample.	
  	
  Only	
  3%	
  of	
  
our	
  control	
  school	
  teachers	
  and	
  1.7%	
  of	
  our	
  treatment	
  schools	
  have	
  teachers	
  that	
  work	
  in	
  both	
  treatment	
  and	
  
control	
  schools.	
  	
  

Table	
  18:	
  Possibility	
  of	
  spillover	
  from	
  teachers	
  working	
  in	
  more	
  than	
  one	
  school	
  

	
  
We	
  implemented	
  two	
  strategies	
  to	
  check	
  the	
  robustness	
  of	
  our	
  impact	
  estimates	
  in	
  the	
  context	
  of	
  likely	
  

spillover.	
  First,	
  we	
  assumed	
  that	
  the	
  municipalities	
  with	
  the	
  largest	
  number	
  of	
  classrooms	
  observed,	
  whether	
  
from	
  treatment	
  or	
  control	
  schools,	
  are	
  more	
  susceptible	
  to	
  spillover.	
  	
  The	
  larger	
  the	
  number	
  of	
  teachers	
  (in	
  
treatment	
  schools)	
  participating	
  in	
  the	
  program,	
  the	
  higher	
  the	
  chance	
  that	
  some	
  of	
  these	
  may	
  know	
  teachers	
  
in	
   control	
   schools	
   in	
   the	
   same	
  municipality.	
   	
   They	
  might	
   understandably	
   think	
   these	
   colleagues	
   could	
   also	
  
benefit	
  from	
  the	
  coaching	
  advice	
  and	
  training	
  materials	
  imparted	
  by	
  the	
  program,	
  such	
  as	
  the	
  Aula	
  Nota	
  10	
  
(Teach	
  Like	
  a	
  Champion)	
  book.	
  Therefore,	
  we	
  can	
  test	
  the	
  impact	
  of	
  between-­‐school	
  spillover	
  if	
  we	
  include	
  in	
  
our	
  regression	
  a	
  variable	
  on	
  the	
  number	
  of	
  classrooms	
  in	
  the	
  municipality	
  and	
  a	
  variable	
  on	
  the	
  number	
  of	
  
treated	
  classrooms	
  in	
  the	
  same	
  municipality.11	
  	
  	
  

Table	
  19:	
  Test	
  for	
  spillovers	
  in	
  municipalities	
  with	
  high	
  concentrations	
  of	
  teachers	
  in	
  the	
  program	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
10 Regarding the pedagogical coordinators, they are usually only assigned to work in one school. 
11 We adapted this strategy based on the work of Miguel and Kremer (2004). 

Spoken	
guidance

Written	
guidance

Feedback	on	
lesson	

planning

Feedback	
based	on	
classroom	
observation

Coaching	of	
teachers Nothing Total

Baseline
Control 84 11 23 17 0 2 136
Treatment 104 11 18 19 3 1 156
Total 188 22 41 36 3 2 292
Endline
Control 69 10 20 22 15 0 136
Treatment 76 13 15 35 16 1 156
Total 145 23 35 57 31 1 292

1 2 3 4 Total
Control 107 21 7 1 136
(%) 30.66 6.02 2.01 0.29 38.97

Treatment 119 30 7 0 156
(%) 34.1 8.6 2.01 0 44.7

Not	Observed 42 10 5 0 57
12.03 2.87 1.43 0 16.33

Total 268 61 19 1 349
76.79 17.48 5.44 0.29 100

Number	of	Schools	that	the	teachers	work
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The	
  results	
  presented	
  in	
  table	
  19	
  show	
  that	
  the	
  additional	
  variables	
  we	
  used	
  to	
  test	
  for	
  spillovers	
  were	
  

not	
  significant.	
  The	
  intervention	
  effect	
  was	
  greater	
  than	
  the	
  mean	
  effect	
  size	
  in	
  all	
  specifications	
  of	
  the	
  model.	
  	
  
In	
  the	
  model	
  with	
  full	
  controls,	
  the	
  effect	
  of	
  the	
  program	
  on	
  time	
  spent	
  on	
  instructional	
  activities	
  is	
  0.29	
  SD	
  
and	
  significant	
  at	
  the	
  1%	
  level.	
  	
  The	
  effect	
  on	
  classroom	
  management	
  activities	
  was	
  -­‐	
  0.20	
  SD,	
  also	
  at	
  the	
  1%	
  
level,	
  and	
  the	
  effect	
  on	
  teacher	
  time	
  off	
  task	
  was	
  -­‐0.22	
  SD,	
  also	
  at	
  the	
  1%	
  level.	
  	
  We	
  take	
  this	
  as	
  evidence	
  that	
  
while	
  spillovers	
  may	
  have	
  occurred,	
  their	
  effects	
  were	
  not	
  significant	
  enough	
  to	
  threaten	
  our	
  conclusions	
  about	
  
the	
  impact	
  of	
  the	
  intervention.	
  	
  	
  

Our	
  second	
  strategy	
  relied	
  on	
  information	
  from	
  the	
  principals’	
  questionnaire	
  about	
  their	
  perceptions	
  
of	
  the	
  most	
  important	
  tool	
  for	
  raising	
  teacher	
  quality.	
  Two	
  of	
  the	
  key	
  options	
  offered	
  related	
  to	
  our	
  program	
  –	
  
feedback	
  on	
  classroom	
  observations	
  and	
  coaching	
  teachers.	
  	
  Our	
  assumption	
  here	
  is	
  that	
  regional	
  supervisors	
  
might	
  share	
  information	
  about	
  the	
  main	
  elements	
  of	
  the	
  program	
  with	
  principals	
  in	
  the	
  control	
  schools	
  and	
  
these	
  principals	
  might	
  try	
  to	
  implement	
  similar	
  activities	
  for	
  their	
  schools.	
  We	
  tested	
  this	
  hypothesis	
  by	
  adding	
  
to	
  our	
  regressions	
  a	
  dummy	
  variable	
  related	
  to	
  principals’	
  responses	
  about	
  these	
  key	
  instruments	
  and	
  testing	
  
their	
  interaction	
  with	
  the	
  treatment	
  variables.	
  	
  

The	
  results,	
  shown	
  in	
  table	
  20,	
  are	
  similar	
  to	
  those	
  of	
  Table	
  19,	
  on	
  the	
  spillover	
  threat	
  linked	
  to	
  the	
  
number	
   of	
   classrooms	
   in	
   a	
   municipality.	
   	
   First,	
   the	
   additional	
   variables	
   are	
   not	
   significant.	
   Second,	
   the	
  
intervention	
  still	
  shows	
  strong	
  and	
  statistically	
  significant	
  effects	
  in	
  all	
  of	
  the	
  model	
  specifications.	
  This	
  provides	
  
additional	
  evidence	
  that,	
  while	
  information	
  about	
  the	
  program	
  may	
  have	
  spilled	
  over	
  to	
  principals	
  in	
  control	
  
schools,	
  its	
  effects	
  were	
  not	
  significant	
  enough	
  to	
  change	
  our	
  conclusions	
  about	
  the	
  impact	
  of	
  the	
  intervention.	
  	
  	
  

Table	
  20:	
  Test	
  for	
  possible	
  spillover	
  of	
  program	
  elements	
  to	
  control	
  school	
  principals	
  

	
  

	A.	Instructional	
activities

B.	Classroom	
management	
activities

C.	Off-task	
activities

D.		Instructional	
activities	all	

students	engaged	

E.	Big	group	
(>6)	of	student	

off-task

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

Treat 0.291*** -0.206*** -0.217*** -0.0190 -0.183***
(0.0739) (0.0668) (0.0635) (0.0765) (0.0692)

Classroons	in	the	municipality*Treat -0.000273 0.000296 0.0000672 -0.000191 0.000706*
(0.000343) (0.000369) (0.000375) (0.000427) (0.000363)

Classroons	in	the	municipality -0.000206 -0.000144 0.000540 0.000200 -0.000185
(0.000343) (0.000358) (0.000356) (0.000424) (0.000398)

Sample	Size 3121 3121 3121 3085 3085

Note:	Standardized	dependent	variables	(z-scores).	Robust	standard	errors	in	parentheses,	clustered	at	the	school	level.		
Variables	D	and	E	only	consider	the	time	teacher	was	instructing	and	thus	assumes	missing	values	if	the	teacher	did	not	
spend	any	time	instructing.		*	p<0.10		**	p<0.05		***	p<0.01

	A.	Instructional	
activities

B.	Classroom	
management	
activities

C.	Off-task	
activities

D.		Instructional	
activities	all	

students	engaged	

E.	Big	group	
(>6)	of	student	

off-task

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

Treat 0.308*** -0.228*** -0.215*** 0.00611 -0.148**
(0.0712) (0.0644) (0.0630) (0.0738) (0.0671)

Feedback	&	Coaching	*Treat -0.154 0.167 0.0380 -0.138 0.112
(0.150) (0.128) (0.137) (0.138) (0.130)

Feedback	&	Coaching	 0.156 -0.125 -0.0969 -0.00832 0.0522
(0.128) (0.105) (0.118) (0.111) (0.0986)

Sample	Size 3121 3121 3121 3085 3085

Note:	Standardized	dependent	variables	(z-scores).	Robust	standard	errors	in	parentheses,	clustered	at	the	school	
level.		Variables	D	and	E	only	consider	the	time	teacher	was	instructing	and	thus	assumes	missing	values	if	the	
teacher	did	not	spend	any	time	instructing.		*	p<0.10		**	p<0.05		***	p<0.01
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5.3	
  Treatment	
  Contamination	
  

The	
   Ceará	
   government	
   is	
   known	
   for	
   putting	
   strong	
   emphasis	
   on	
   education,	
   and	
   in	
   addition	
   to	
   the	
  
Teacher	
  Feedback	
  and	
  Coaching	
  program,	
  the	
  Secretariat	
  implemented	
  three	
  other	
  important	
  programs	
  aimed	
  
at	
  raising	
  secondary	
  school	
  quality	
  over	
  the	
  2015	
  school	
  year.	
  	
  A	
  “socioemotional	
  learning	
  program”	
  supported	
  
school	
   administrators	
   and	
   teachers	
   in	
   delivering	
   a	
   special	
   curriculum	
   designed	
   to	
   strengthen	
   the	
  
socioemotional	
  skills	
  of	
  both	
  teachers	
  and	
  students.	
  It	
  was	
  offered	
  to	
  80	
  secondary	
  schools;	
  23	
  of	
  these	
  fell	
  in	
  
our	
  control	
  group	
  and	
  18	
  in	
  our	
  treatment	
  group.12	
  	
  	
  	
  

A	
  second	
  program,	
  called	
  Tutoria	
  Pedagogica,	
  has	
  very	
  similar	
  objectives	
  to	
  the	
  Teacher	
  Feedback	
  and	
  
Coaching	
   program.	
   	
   Tutoria	
   Pedagogica	
   aims	
   at	
   developing	
   professional	
   learning	
   communities,	
   based	
   on	
  
models	
  in	
  New	
  York	
  City	
  and	
  Ontario	
  Canada.	
  	
  However,	
  this	
  program	
  was	
  in	
  a	
  pilot	
  phase	
  during	
  2015	
  and	
  was	
  
only	
  implemented	
  in	
  10	
  schools;	
  two	
  of	
  these	
  fell	
  in	
  our	
  treatment	
  group,	
  but	
  none	
  were	
  among	
  our	
  control	
  
schools.	
  

The	
  third	
  program,	
  Jovem	
  do	
  Futuro,	
  aims	
  at	
  improving	
  school	
  management	
  and	
  accountability.	
  	
  JF	
  has	
  
much	
  wider	
  coverage;	
  it	
  has	
  been	
  going	
  on	
  for	
  4	
  years	
  and	
  has	
  reached	
  216	
  secondary	
  schools.	
  Waves	
  1	
  to	
  3	
  
of	
   the	
   program	
   cannot	
   contaminate	
   our	
   treatment	
   group	
   because	
   they	
   were	
   implemented	
   before	
   our	
  
randomization	
   assigned	
   treatment	
   and	
   control	
   schools.13	
   	
   However,	
   the	
   2015	
  wave	
   of	
   the	
   program	
   could	
  
contaminate	
  our	
  results,	
  as	
  it	
  was	
  rolled	
  out	
  at	
  the	
  same	
  time	
  as	
  the	
  Teacher	
  Feedback	
  program.	
  	
  The	
  4th	
  wave	
  
of	
  Jovem	
  do	
  Futuro	
  covered	
  22	
  schools,	
  14	
  in	
  our	
  control	
  group	
  and	
  8	
  in	
  our	
  treatment	
  group.	
  

	
  
	
  
	
  
Table	
  21:	
  Overlap	
  in	
  education	
  quality	
  programs	
  implemented	
  in	
  Ceará	
  secondary	
  schools,	
  2015	
  	
  	
  	
  

	
  
To	
   adjust	
   for	
   possible	
   treatment	
   contamination,	
   we	
   ran	
   the	
  main	
   regressions	
   controlling	
   for	
   each	
  

program	
  and	
  the	
  interaction	
  with	
  our	
  treatment.	
  We	
  did	
  not	
  find	
  differences,	
  as	
  shown	
  in	
  Annex	
  Table	
  A.14.	
  	
  
However,	
  statistical	
  power	
  was	
  low,	
  because	
  the	
  degree	
  of	
  crossover	
  between	
  the	
  treatment	
  and	
  the	
  other	
  
programs	
  was	
  very	
   low.	
  This	
   implies	
   large	
  standard	
  errors	
   for	
  estimation	
  of	
   the	
   interaction	
  effect.	
   	
  We	
  are	
  
therefore	
  unable	
  to	
  reject	
  any	
  hypotheses	
  about	
  the	
  interaction.	
  

5.4	
  Evaluation-­‐Driven	
  Effects	
  

Social	
   experiments	
   are	
   often	
   exposed	
   to	
   the	
   risk	
   of	
   evaluation-­‐driven	
   effects	
   that	
   can	
   hinder	
   the	
  
identification	
  of	
  program	
  impacts.	
  The	
  mere	
  fact	
  of	
  being	
  part	
  of	
  an	
  evaluation	
  can	
  motivate	
   individuals	
   to	
  
change	
  their	
  behavior.	
   	
  In	
  the	
  case	
  of	
  the	
  Teacher	
  Feedback	
  and	
  Coaching	
  program,	
  there	
  is	
  clear	
  scope	
  for	
  
Hawthorne	
  effects	
  because	
  data	
   collection	
   requires	
   the	
  presence	
  of	
   an	
  outside	
  observer	
   in	
   the	
   classroom,	
  
which	
  is	
  out	
  of	
  the	
  ordinary	
  in	
  Brazilian	
  schools.	
  	
  	
  

Teachers	
   in	
   both	
   the	
   treatment	
   and	
   control	
   schools	
   are	
   likely	
   to	
   try	
   to	
   exhibit	
   their	
   best	
   teaching	
  
practice,	
  perhaps	
  moreso	
  during	
  the	
  endline	
  round	
  of	
  observations	
  if	
  they	
  believe	
  they	
  are	
  being	
  compared	
  to	
  
an	
   earlier	
   observation.	
   	
   Teachers	
   in	
   the	
   treatment	
   schools	
   were	
   especially	
   susceptible	
   to	
   evaluation-­‐drive	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
12 This intervention was designed by University of Sao Paulo researchers and was financed by the Itau Social Foundation. 
13 The Unibanco Institute developed this program. The 4 different waves of the program have slightly different designs. 	
  	
  

Control Treatment Total
No 113 138 251
Yes 23 18 41
No 136 154 290
Yes 0 2 2
No 43 55 98
Yes 93 101 194
No 122 148 270
Yes 14 8 22

Teacher	Feadback 136 156 292

Socioemocional

Tutoria	Pedagogica

Jovem	do	Futuro	
Wave	1-3

Jovem	do	Futuro	
Wave	4

Teacher	Feedback	and	Coaching	Program
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effects.	
   	
   Over	
   the	
   2015	
   school	
   year,	
   they	
   were	
   observed	
   several	
   times	
   and	
   received	
   feedback	
   from	
   their	
  
pedagogical	
  coordinators.	
   	
  At	
  endline,	
  they	
  had	
  a	
  much	
  better	
   idea	
  than	
  teachers	
   in	
  control	
  schools	
  of	
  why	
  
someone	
   is	
   coming	
   to	
   observe	
   them	
   and	
   what	
   things	
   the	
   observer	
   will	
   measure.	
   	
   They	
   were	
   also	
   more	
  
knowledgeable	
  about	
  what	
  good	
  classroom	
  practice	
  is	
  and	
  how	
  important	
  it	
  is	
  to	
  use	
  class	
  time	
  effectively	
  and	
  
keep	
  students	
  engaged.	
  	
  	
  

Observer	
  teams	
  did	
  report	
  multiple	
  instances	
  where	
  students	
  commented	
  after	
  class	
  that	
  the	
  teacher	
  
had	
  repeated	
  the	
  previous	
  day’s	
  lesson.	
  	
  On	
  the	
  other	
  hand,	
  observers	
  trained	
  in	
  the	
  Stallings	
  method	
  generally	
  
concur	
  that	
   it	
   is	
  difficult	
   for	
  any	
  teacher	
  to	
  sustain	
  unfamiliar	
  teaching	
  practices	
  for	
  a	
  full	
  class	
  hour	
  or	
  100	
  
minutes.	
   	
   Indeed,	
   the	
   results	
   show	
   that	
   even	
   where	
   teachers	
   improved	
   the	
   efficiency	
   of	
   classroom	
  
administrative	
  processes	
  and	
   freed	
  up	
  more	
   time	
   for	
   instruction,	
   they	
  were	
  not	
  able	
   to	
   sustain	
   interactive	
  
question	
  and	
  answer/discussion	
  activities	
  during	
  all	
  of	
  this	
  incremental	
  time.	
  	
  Treatment	
  schools	
  also	
  increased	
  
the	
  share	
  of	
  class	
  time	
  that	
  students	
  spent	
  “copying”,	
  either	
  from	
  the	
  blackboard	
  or	
  textbooks.	
  	
  

Hawthorne	
   effects	
   can	
   be	
   expected	
   to	
   introduce	
   some	
  upward	
   bias	
   into	
   the	
   Stallings	
  measures	
   of	
  
classroom	
  dynamics	
  at	
  any	
  point.	
  	
  Nevertheless,	
  while	
  there	
  is	
  no	
  reason	
  to	
  suppose	
  a	
  differential	
  effect	
  on	
  
control	
  and	
  treatment	
  schools	
  at	
  baseline,	
  we	
  can	
  clearly	
  expect	
  differential	
  effects	
  at	
  the	
  endline.	
  This	
  would	
  
imply,	
  at	
  least,	
  a	
  boundary	
  expansion	
  of	
  the	
  treatment	
  group’s	
  improvement	
  in	
  classroom	
  practice	
  due	
  to	
  the	
  
upward	
  bias.	
  14	
  	
  	
  

On	
  the	
  other	
  hand,	
  we	
  do	
  not	
  expect	
  any	
  Hawthorne	
  effects	
  on	
  key	
  student	
  outcome	
  measures.	
  	
  It	
  is	
  
implausible	
  that	
  any	
  change	
  in	
  students’	
  test	
  scores	
  could	
  be	
  the	
  result	
  of	
  one	
  day	
  during	
  the	
  school	
  year	
  when	
  
the	
  teacher	
  was	
  observed	
  and	
  changed	
  her	
  practice.	
  Since	
  there	
  are	
  other	
  teachers	
  characteristics	
  that	
  can	
  
affect	
   teacher-­‐students	
   interaction,	
   such	
   as	
   teachers’	
   content	
   mastery	
   and	
   lack	
   of	
   incentives	
   to	
   improve	
  
teaching,	
  we	
  have	
  to	
  be	
  cautious	
  about	
  the	
  interpretation	
  of	
  the	
  effect	
  of	
  the	
  program	
  on	
  student	
  learning.	
  	
  	
  In	
  
the	
  final	
  version	
  of	
  this	
  paper,	
  we	
  will	
  be	
  able	
  to	
  compare	
  student	
  learning	
  outcomes	
  for	
  treatment	
  and	
  control	
  
groups	
  and	
  also	
  for	
  the	
  50	
  schools	
  from	
  the	
  original	
  randomization	
  that	
  were	
  never	
  observed	
  and	
  thus	
  can	
  be	
  
considered	
  a	
  pure	
  control	
  group.	
  	
  	
  

6.  Conclusions	
  
	
  

Middle-­‐income	
  developing	
  countries	
  in	
  Latin	
  America	
  such	
  as	
  Brazil	
  are	
  investing	
  heavily	
  in	
  education	
  
but	
  face	
  big	
  challenges	
  in	
  raising	
  student	
  learning.	
  The	
  eight	
  Latin	
  American	
  countries	
  that	
  participated	
  in	
  the	
  
2012	
   PISA	
   exam	
  defined	
   the	
   bottom	
  of	
   the	
   performance	
   distribution	
   for	
   the	
   65	
   country-­‐sample	
   and	
  were	
  
outscored	
  by	
  some	
  countries	
  with	
  much	
   lower	
  per	
  capita	
   income.	
   	
  Brazilian	
  15	
  year	
  olds	
  scored	
  100	
  points	
  
below	
  the	
  OECD	
  average	
  in	
  math,	
  implying	
  a	
  lag	
  of	
  two	
  full	
  years	
  in	
  math	
  skills.	
  	
  	
  

A	
   compelling	
   body	
   of	
   global	
   evidence	
   now	
   shows	
   that	
   teachers’	
   effectiveness	
   is	
   the	
   key	
   in-­‐school	
  
determinant	
   of	
   student	
   learning	
   and	
   Brazil,	
   like	
   other	
   countries,	
   is	
   looking	
   for	
   strategies	
   to	
   raise	
   teacher	
  
effectiveness.	
   	
   Several	
   studies	
   have	
   documented	
   the	
   low	
   academic	
   caliber	
   of	
   Brazilian	
   teachers	
   and	
   the	
  
prevalence	
  of	
  ineffective	
  classroom	
  practice.	
  On	
  PISA,	
  15-­‐year	
  olds	
  who	
  describe	
  themselves	
  as	
  future	
  teachers	
  
score	
  50	
  points	
  below	
  the	
  national	
  average	
  and	
  100	
  points	
  below	
  future	
  engineers	
  in	
  math;	
  on	
  the	
  University	
  
of	
  Sao	
  Paulo	
  entrance	
  exams,	
   the	
  highest	
  scoring	
   teacher-­‐education	
  candidates	
  perform	
  below	
  the	
   lowest-­‐
scoring	
  medical	
  school	
  entrants.	
  	
  Classroom	
  observation	
  research	
  supported	
  by	
  the	
  World	
  Bank	
  in	
  Brazil	
  (Bruns	
  
and	
  Luque,	
  2014)	
   suggests	
   that	
   teachers’	
   failure	
   to	
  use	
   class	
   time	
  effectively,	
  heavy	
   reliance	
  on	
   traditional	
  
“chalk	
   and	
   talk”	
   teaching	
   methods,	
   and	
   inability	
   to	
   keep	
   students	
   engaged	
   may	
   be	
   important	
   factors	
   in	
  
repetition,	
  dropout	
  and	
  low	
  learning	
  outcomes.	
  	
  	
  

The	
  Northeast	
   state	
   of	
   Ceará	
   is	
   one	
  of	
   Brazil’s	
   poorest	
   states,	
   but	
   it	
   has	
   a	
   tradition	
  of	
   progressive	
  
experimentation	
  in	
  education	
  that	
  has	
  led	
  its	
  education	
  outcomes	
  (student	
  learning	
  and	
  graduation	
  rates)	
  to	
  
rank	
   13th	
   out	
   of	
   27	
   states	
   in	
   2014	
   on	
   the	
   Brazilian	
   national	
   index	
   of	
   education	
   quality.	
   	
   To	
   improve	
   the	
  
effectiveness	
  of	
  its	
  almost	
  20,000	
  secondary	
  school	
  teachers	
  –	
  and	
  to	
  build	
  evidence	
  on	
  the	
  cost-­‐effectiveness	
  
of	
   a	
   novel	
   training	
   approach	
   –	
   Ceará’s	
   education	
   secretariat	
   in	
   2015	
   implemented	
   a	
   randomized	
   trial	
   of	
   a	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
14	
  Muralidharan and Sundararaman (2011) found a significant Hawthorne effect on teacher behavior in a bonus pay 
program in India, but no Hawthorne effect on student learning. The authors assumed that - due to teachers’ knowledge 
that they were in a study; they temporary increased their classroom activity when under observation by enumerators.	
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program	
  that	
  combined	
  benchmarked	
  feedback	
  to	
  teachers	
  about	
  their	
  classroom	
  practice	
  with	
  access	
  to	
  high-­‐
quality	
  coaching	
  support	
  throughout	
  the	
  school	
  year.	
  	
  	
  

The	
  design	
  of	
  the	
  program	
  was	
  inspired	
  by	
  the	
  research	
  evidence,	
  both	
  from	
  classroom	
  observations	
  
of	
  teacher	
  practice	
  and	
  research	
  on	
  teacher	
  value-­‐added,	
  of	
  large	
  variations	
  in	
  teacher	
  quality	
  within	
  schools.	
  
Leveraging	
  the	
  teaching	
  skills	
   that	
  exist	
  within	
  schools	
  by	
  promoting	
  greater	
  collaboration	
  and	
  exchange	
  of	
  
practice	
  among	
  teachers	
  offers	
  a	
  low-­‐cost	
  strategy	
  for	
  raising	
  teachers’	
  effectiveness.	
  The	
  Ceará	
  program	
  had	
  
two	
  core	
  elements:	
  providing	
  an	
  “information	
  shock”	
  to	
  schools,	
  by	
  giving	
  teachers	
  benchmarked	
  feedback	
  
about	
  their	
   teaching	
  practice	
   from	
  standardized	
  classroom	
  observations	
  using	
  the	
  Stallings	
   instrument,	
  and	
  
access	
  to	
  a	
  one-­‐year	
  coaching	
  program,	
  delivered	
  through	
  ongoing	
  skype	
  interactions	
  with	
  a	
  high	
  skill	
  team	
  of	
  
trainers.	
  	
  The	
  information	
  shock	
  was	
  intended	
  to	
  show	
  schools	
  they	
  had	
  room	
  for	
  improvement	
  as	
  well	
  as	
  to	
  
identify	
  some	
  of	
  the	
  individual	
  teachers	
  (identified	
  by	
  the	
  subject	
  and	
  hour	
  of	
  the	
  class	
  they	
  taught	
  rather	
  than	
  
by	
  name)	
  who	
  managed	
  class	
  time	
  most	
  effectively,	
  used	
  interactive	
  (question	
  and	
  answer)	
  teaching	
  practices,	
  
and	
  kept	
  students	
  engaged.	
  	
  The	
  coaching	
  program	
  aimed	
  at	
  turning	
  the	
  pedagogical	
  coordinator	
  in	
  each	
  school	
  
into	
  a	
   stronger	
   resource	
   for	
   school	
   improvement,	
  by	
  developing	
  her	
  ability	
   to	
  observe	
   teachers’	
   classroom	
  
practice	
  and	
  provide	
  useful	
  feedback,	
  and	
  to	
  promote	
  collaboration	
  and	
  exchange	
  of	
  practice	
  among	
  teachers.	
  	
  

Because	
  the	
  Secretariat	
  was	
  not	
  interested	
  in	
  a	
  small	
  pilot	
  program,	
  the	
  first	
  year	
  implementation	
  plan	
  
was	
  designed	
  to	
  reach	
  about	
  one-­‐third	
  of	
  the	
  state	
  secondary	
  schools,	
  with	
  the	
  expectation	
  that	
  if	
  evaluation	
  
results	
   were	
   positive,	
   it	
   would	
   be	
   extended	
   to	
   remaining	
   schools	
   in	
   the	
   2016	
   and	
   2017	
   school	
   years.	
  	
  
Implementation	
  of	
  the	
  program	
  at	
  scale	
  (in	
  over	
  150	
  schools)	
  was	
  possible	
  because	
  of	
  the	
  its	
  relatively	
   low	
  
costs,	
  as	
  the	
  high-­‐skill	
  coaching	
  support	
  is	
  delivered	
  via	
  skype	
  calls.	
  	
  

To	
  assess	
  program	
  impact	
  rigorously,	
  a	
  stratified	
  representative	
  sample	
  of	
  350	
  schools	
  was	
  randomly	
  
assigned	
  into	
  treatment	
  and	
  control	
  groups	
  of	
  175	
  schools	
  each.	
  	
  Because	
  of	
  a	
  shortage	
  of	
  observers	
  and	
  the	
  
reluctance	
  of	
  some	
  observers	
  to	
  visit	
  schools	
  in	
  Fortaleza’s	
  slum	
  areas,	
  the	
  final	
  number	
  of	
  schools	
  observed	
  
was	
  156	
  treatment	
  and	
  136	
  control	
  schools.	
   	
  Despite	
  the	
  uneven	
  attrition,	
  a	
   full	
  set	
  of	
  school,	
  student	
  and	
  
teacher	
   demographic	
   and	
   background	
   characteristics,	
   as	
   well	
   as	
   student	
   outcomes,	
   as	
   well	
   as	
   baseline	
  
classroom	
   observation	
   variables	
   showed	
   that	
   the	
   final	
   treatment	
   and	
   control	
   groups	
   were	
   balanced	
   on	
  
observables.	
   	
  A	
   set	
  of	
   additional	
   tests	
  described	
   in	
   Section	
  4,	
   to	
   check	
   for	
  possible	
  bias	
  on	
  unobservables,	
  
provided	
  reassurance	
  that	
  bias	
  in	
  the	
  sample	
  was	
  unlikely.	
  	
  	
  

Monitoring	
  data	
  show	
  that	
  pedagogical	
  coordinators	
  in	
  the	
  program	
  schools	
  did	
  increase	
  the	
  amount	
  
of	
  time	
  they	
  spent	
  observing	
  teachers	
  and	
  giving	
  them	
  feedback.	
  	
  At	
  baseline,	
  coordinators	
  reported	
  that	
  they	
  
did	
  not	
  do	
  this	
  routinely;	
  reports	
  compiled	
  by	
  the	
  coaches	
  shows	
  that	
  all	
  175	
  pedagogical	
  coordinators	
  in	
  the	
  
program	
  conducted	
  at	
  least	
  03	
  observations	
  and	
  03	
  feedback	
  sessions	
  with	
  every	
  teacher	
  in	
  the	
  school.	
  	
  A	
  test	
  
applied	
   at	
   endline	
   showed	
   that	
   88%	
   of	
   the	
   pedagogical	
   coordinators	
   had	
   a	
   good	
   understanding	
   of	
   the	
  
importance	
   of	
   maximizing	
   instructional	
   time,	
   as	
   well	
   as	
   specific	
   techniques	
   for	
   planning	
   effectively	
   paced	
  
lessons	
  and	
  keeping	
  students	
  engaged,	
  such	
  as	
  “cold	
  calling”.	
  	
  	
  

The	
   feedback	
   and	
   coaching	
   program	
  produced	
   a	
   statistically	
   significant	
   .26	
   SD	
   increase	
   in	
   time	
   on	
  
instruction.	
  	
  Program	
  schools’	
  teachers	
  increased	
  time	
  on	
  instruction	
  to	
  77%	
  of	
  each	
  class,	
  compared	
  with	
  70%	
  
in	
  control	
  schools.	
  This	
  may	
  not	
  sound	
  large,	
  but	
  it	
  implies	
  21	
  more	
  minutes	
  of	
  instruction	
  across	
  six	
  classes	
  per	
  
day	
  and	
  70	
  more	
  hours	
  –	
  close	
  to	
  three	
  additional	
  weeks	
  of	
  teaching	
  –	
  per	
  year.	
  	
  Differences	
  of	
  this	
  magnitude,	
  
all	
  other	
  things	
  equal,	
  can	
  be	
  expected	
  to	
  have	
  consequences	
  for	
  student	
  learning.	
  	
  

Teachers	
   in	
   the	
  program	
   schools	
   freed	
  up	
   time	
   for	
   instruction	
  by	
   reducing	
   the	
   time	
   they	
   spent	
  on	
  
routine	
  classroom	
  administrative	
  processes	
  (taking	
  attendance,	
  cleaning	
  the	
  blackboard,	
  passing	
  out	
  papers)	
  
and	
  especially	
  by	
  reducing	
  their	
  time	
  off	
  task.	
  	
  Time	
  spent	
  on	
  classroom	
  management	
  fell	
  to	
  17%	
  of	
  class	
  time	
  
in	
  program	
  schools,	
  compared	
  with	
  21%	
  in	
  control	
  schools,	
  a	
  -­‐.17	
  SD	
  larger	
  change.	
  	
  Time	
  off-­‐task	
  fell	
  from	
  to	
  
5.5%	
  of	
  total	
  time,	
  a	
  -­‐.21	
  SD	
  larger	
  decline	
  than	
  in	
  control	
  schools.	
  	
  The	
  biggest	
  driver	
  was	
  less	
  time	
  absent	
  from	
  
the	
  classroom.	
  
	
   Teachers	
  in	
  the	
  program	
  schools	
  also	
  increased	
  their	
  use	
  of	
  questions	
  during	
  their	
  lessons,	
  consistent	
  
with	
   the	
   coaching	
   program’s	
   goal	
   of	
   encouraging	
   more	
   interactive	
   teaching	
   practice,	
   although	
  
lecture/demonstration	
  continued	
  to	
  be	
  the	
  dominant	
  teaching	
  mode.	
  They	
  also	
  kept	
  students	
  more	
  engaged.	
  	
  
Program	
  schools	
  achieved	
  a	
  -­‐.11	
  SD	
  larger	
  decline	
  in	
  the	
  share	
  of	
  time	
  that	
  a	
  large	
  group	
  of	
  students	
  (six	
  or	
  
more)	
  was	
  visibly	
  off-­‐task	
  while	
  the	
  teacher	
  was	
  teaching.	
   	
  The	
  only	
  dimension	
  in	
  which	
  treatment	
  schools’	
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improvement	
  was	
  not	
  statistically	
  significant	
  was	
  the	
  share	
  of	
  time	
  on	
  instruction	
  with	
  all	
  students	
  engaged.	
  	
  
Although	
  the	
  data	
  show	
  that	
  a	
  few	
  program	
  schools	
  achieved	
  some	
  impressive	
  gains	
  in	
  this	
  indicator	
  (see	
  box	
  
plot	
  Figure	
  5),	
  many	
  schools,	
  both	
  treatment	
  and	
  control,	
  continued	
  to	
  average	
  less	
  than	
  20%	
  of	
  class	
  time	
  with	
  
the	
  entire	
  class	
  engaged.	
  	
  	
  
	
   Positive	
  changes	
  in	
  teacher	
  practice	
  were	
  slightly	
  more	
  pronounced	
  for	
  the	
  77%	
  of	
  classrooms	
  where	
  
the	
  November	
  2015	
  repeat	
  observation	
  “matched”	
  –	
  in	
  terms	
  of	
  subject,	
  grade	
  and	
  time	
  of	
  day	
  -­‐-­‐	
  the	
  November	
  
2014	
   one.	
   Because	
   teachers	
   remained	
   anonymous,	
   this	
   does	
   not	
   guarantee	
   that	
   the	
   same	
   teacher	
   was	
  
observed	
  both	
  times,	
  but	
  that	
  may	
  be	
  the	
  case	
  for	
  a	
  high	
  share	
  of	
  the	
  classrooms.	
  	
  Teachers	
  in	
  the	
  matched	
  
subsample	
  showed	
  a	
   .28	
  SD	
   increase	
   in	
   time	
  on	
   instruction	
  vis	
  a	
  vis	
  control	
   schools,	
  a	
   -­‐.20	
  SD	
  reduction	
   in	
  
classroom	
  management,	
  and	
  a	
  -­‐.14	
  SD	
  decline	
  in	
  time	
  with	
  a	
  big	
  group	
  of	
  students	
  off	
  task.	
  (Table	
  7,	
  p.	
  29)	
  
	
  	
   Finally,	
  consistent	
  with	
  the	
  core	
  goal	
  of	
  getting	
  teachers	
  within	
  the	
  school	
  to	
  learn	
  from	
  each	
  other,	
  
the	
  program	
  reduced	
  the	
  variation	
  in	
  teacher	
  practices	
  within	
  schools.	
  	
  	
  Compared	
  with	
  the	
  control	
  schools,	
  
the	
  program	
  schools	
  saw	
  a	
  -­‐.22	
  SD	
  larger	
  decline	
  in	
  the	
  variation	
  in	
  time	
  on	
  instruction,	
  meaning	
  that	
  teachers	
  
within	
  schools	
  began	
  achieving	
  more	
  consistent	
  practice.	
  	
  	
  
	
   In	
   conclusion,	
   the	
   evidence	
   thus	
   far	
   suggests	
   that	
   providing	
   schools	
   with	
   concrete,	
   benchmarked	
  
feedback	
  about	
  their	
   teaching	
  practice	
  plus	
  access	
  to	
  high	
  quality	
  coaching	
  support	
  can	
  produce	
  significant	
  
improvements	
  in	
  teachers’	
  time	
  on	
  instruction	
  and	
  ability	
  to	
  keep	
  students	
  engaged	
  over	
  the	
  course	
  of	
  just	
  one	
  
school	
   year.	
   	
   The	
   program	
   appears	
   to	
   have	
   helped	
   schools	
   achieve	
  more	
   consistent	
   teacher	
   practice	
   and	
  
increase	
  teachers’	
  use	
  of	
  more	
  interactive	
  pedagogical	
  techniques,	
  such	
  as	
  question	
  and	
  answer.	
  	
  	
  
	
   However,	
  the	
  possibility	
  that	
  the	
  changes	
  measured	
  in	
  the	
  program	
  schools	
  are	
  inflated	
  by	
  Hawthorne	
  
effects	
  cannot	
  be	
  discounted.	
  	
  Over	
  the	
  course	
  of	
  the	
  2015	
  school	
  year,	
  teachers	
  in	
  the	
  program	
  schools	
  learned	
  
about	
  the	
  Stallings	
  instrument,	
  the	
  behaviors	
  that	
  it	
  measures,	
  and	
  what	
  an	
  external	
  observer	
  visiting	
  in	
  the	
  
classroom	
  would	
  be	
  looking	
  for,	
  while	
  control	
  schools	
  gained	
  none	
  of	
  this	
  perspective.	
   	
  More	
  substantively,	
  
teachers	
  in	
  the	
  treatment	
  schools	
  learned,	
  from	
  the	
  coaches	
  and	
  resource	
  materials	
  such	
  as	
  the	
  Aula	
  Nota	
  10	
  
book,	
   about	
   the	
   importance	
   of	
   maximizing	
   instructional	
   time	
   and	
   keeping	
   students	
   engaged,	
   and	
   were	
  
encouraged	
  to	
  try	
  a	
  wide	
  range	
  of	
  specific	
  techniques	
  for	
  planning	
  and	
  delivering	
  more	
  effective	
  lessons.	
  	
  It	
  is	
  
likely	
  that	
  both	
  factors	
  contributed	
  to	
  the	
  ability	
  of	
  teachers	
  in	
  the	
  program	
  schools	
  to	
  demonstrate	
  markedly	
  
better	
  time	
  on	
  task,	
  student	
  engagement	
  and	
  pedagogical	
  practice	
  in	
  the	
  endline	
  round	
  of	
  observations,	
  but	
  it	
  
is	
  impossible	
  to	
  disentangle	
  them.	
  	
  Pedagogical	
  coordinators	
  working	
  in	
  Ceará,	
  like	
  those	
  who	
  have	
  conducted	
  
Stallings	
  classroom	
  observations	
  in	
  other	
  settings,	
  tend	
  to	
  agree	
  that	
  it	
  is	
  not	
  easy	
  for	
  teachers	
  to	
  sustain	
  an	
  
unfamiliar	
  teaching	
  technique	
  for	
  an	
  entire	
  class	
  hour.	
  	
  However,	
  the	
  Ceará	
  data	
  show	
  that	
  teachers	
  used	
  their	
  
increased	
  time	
  on	
  instruction	
  largely	
  for	
  familiar	
  practices,	
  such	
  as	
  lecture/demonstration	
  and	
  copying.	
  Even	
  
though	
  the	
  increase	
  in	
  these	
  program	
  teachers’	
  use	
  of	
  question	
  and	
  answer	
  was	
  significantly	
  higher	
  than	
  in	
  
control	
  schools,	
  it	
  was	
  relatively	
  small	
  in	
  absolute	
  terms.	
  	
  	
  
	
   Student	
  test	
  scores	
  for	
  the	
  2015	
  school	
  year	
  (expected	
  by	
  June	
  2016)	
  will	
  provide	
  critical	
  evidence	
  on	
  
the	
  extent	
  to	
  which	
  the	
  program	
  generated	
  changes	
   in	
  teachers’	
  practice	
  that	
  were	
  significant	
  enough	
  and	
  
sustained	
  enough	
  to	
  have	
  an	
  impact	
  on	
  their	
  students’	
  learning.	
  	
  It	
  is	
  highly	
  encouraging	
  that	
  schools	
  responded	
  
to	
  the	
  Stallings	
  feedback	
  they	
  received	
  at	
  the	
  start	
  of	
  the	
  2015	
  school	
  year	
  with	
  universal	
  uptake	
  of	
  the	
  coaching	
  
program.	
  	
  It	
  is	
  also	
  encouraging	
  that	
  unmistakable	
  changes	
  in	
  critical	
  dimensions	
  of	
  teachers’	
  practice	
  vis	
  a	
  vis	
  
the	
  control	
  schools	
  are	
  confirmed	
  in	
  the	
  endline	
  observations.	
  	
  This	
  evaluation	
  is	
  the	
  first	
  developing	
  country	
  
study	
   to	
  generate	
   rigorous	
  evidence	
  on	
   the	
   impact	
  of	
  a	
   teacher	
  development	
  program	
  aimed	
  at	
   improving	
  
teachers’	
  classroom	
  practice.	
  	
  Prior	
  to	
  this	
  experiment,	
  it	
  was	
  unknown	
  how	
  much	
  variation	
  in	
  the	
  measures	
  of	
  
classroom	
  dynamics	
  captured	
  by	
  the	
  Stallings	
  instrument	
  was	
  even	
  possible	
  over	
  the	
  course	
  of	
  a	
  single	
  school	
  
year.	
  	
  
	
   If	
  student	
  learning	
  outcomes	
  in	
  the	
  program	
  schools	
  show	
  improvement	
  vis	
  a	
  vis	
  the	
  control	
  schools,	
  
it	
  will	
  indicate	
  that	
  the	
  feedback	
  and	
  coaching	
  produced	
  genuine	
  improvements	
  in	
  teachers’	
  instructional	
  time	
  
and	
  practice	
  and	
  that	
  these	
  had	
  an	
  impact	
  on	
  students’	
  learning.	
  	
  The	
  absence	
  of	
  learning	
  gains	
  will	
  leave	
  open	
  
two	
  hypotheses:	
   	
   i)	
   teacher	
  practice	
  observed	
  at	
  endline	
  was	
   largely	
  or	
  wholly	
  evaluation-­‐induced	
  and	
  not	
  
sustained	
  enough	
  during	
  the	
  school	
  year	
  to	
  affect	
  students’	
  learning;	
  or	
  ii)	
  even	
  if	
  the	
  improvements	
  in	
  teacher	
  
practice	
  observed	
  at	
  endline	
  were	
  genuine,	
  teachers’	
  use	
  of	
  time	
  for	
  instruction	
  –	
  at	
  least	
  in	
  this	
  range	
  –	
  is	
  not	
  
the	
  binding	
  constraint	
  on	
  learning	
  outcomes.	
  	
  Either	
  way,	
  the	
  evaluation	
  will	
  make	
  an	
  important	
  contribution	
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to	
  the	
  almost	
  non-­‐existent	
  experimental	
  evidence	
  base	
  on	
  teacher	
  effectiveness	
  in	
  middle-­‐income	
  developing	
  
countries.	
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Appendix	
  

Figure	
  A1:	
  Classroom	
  dynamics	
  info-­‐graphic	
  “Bulletin”	
  –	
  1st	
  Round	
  –	
  Page	
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Figure	
  A2:	
  Classroom	
  dynamics	
  info-­‐graphic	
  “Bulletin”	
  –	
  1st	
  Round	
  –	
  Page	
  2	
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How is the classroom dynamics in your school when comparing it to the levels of good practices of OECD? Or when comparing it to other state high 
schools in Ceará? Or to other regions (CREDE) within the state? Or when comparing it to the best performing school of your region? 

How is your school managing the time on instructional activities?                                
International evidence shows that a well-prepared teacher can devote 85% of classroom time to instructional activities (i.e. 43 minutes of a 50 minutes class or 86 minutes of a 
100 minutes class)
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How is the classroom dynamics of a sub-sample of classrooms in your school?
Classrooms were randomly chosen and are a representative sample of your school. The number of classrooms observations was determined so that the variation 
within classrooms could be captured. However, results can vary from one day to another, according to teacher performance. 

EEFM	PROFESSOR	LUIS	FELIPE

TIC	 OthersClassroom	
Observed	 Initial	Time Discipline Instructional	

Activities
Classroom	

Management
Teacher	out	of	the	

classroom Blackboard Textbook

How are classes in your school? Which materials are used more often? 

1** 7:00 Math 60% 40% 0% 0%

8% 66%Sua escola 68% 27% 5% 15% 11%

2 7:00 Portuguese 40% 50% 10%

0% 0% 100%

3** 7:00 Math 90% 10%

20% 10% 0% 70%

0% 0% 0% 0% 100%

5 8:40 Portuguese 100% 0%

60% 0% 0% 40%4** 7:50 Portuguese 60% 30% 10%

0% 0% 60% 0% 40%

7 9:45 Portuguese 60% 30%

0% 0% 0% 100%6 8:40 Chemistry 70% 10% 20%

10% 0% 0% 0% 100%

9 13:00 Math 20% 80%
0% 0% 90% 10%8 10:30 Biology 90% 10% 0%

0% 0% 0% 0% 100%

11 13:00 Math 60% 30%
0% 0% 0% 100%10 13:00 Biology 70% 20% 10%

10% 50% 0% 0% 50%

13 13:50 Portuguese 90% 10%
20% 0% 0% 80%12 13:50 Portuguese 30% 70% 0%

0% 0% 90% 0% 10%

15 14:40 Biology 60% 20%
60% 0% 0% 40%14 14:40 Math 80% 20% 0%

20% 0% 0% 50% 50%

17 15:50 Math 80% 20%

0% 30% 0% 70%16 15:45 Portuguese 90% 10% 0%

0% 40% 0% 0% 60%

Classroom	
Observed	 Initial	Time Discipline Demonstration/	

Lecture
Discussion/	

Debate/	Question	 Copying Assignment/	Class	
Work

What are the most frequent instructional activities? Are students engaged? 

6% 7% 48% 39%

Others All	students	
engaged

More	than	6	
students	engaged

60%1** 7:00 Math 40% 10% 0% 0% 90% 0%

11% 49%Sua escola 36%

3** 7:00 Math 0% 0% 0% 100%

60% 20% 0% 100%2 7:00 Portuguese 20% 0% 20%

4** 7:50 Portuguese 40% 0% 20% 40% 40%

0% 50% 0%

0%5 8:40 Portuguese 60% 10% 0% 30% 60% 20%

0% 90%

7 9:45 Portuguese 20% 0% 40% 40%

50% 10% 0% 50%6 8:40 Chemistry 10% 40% 0%

8 10:30 Biology 90% 0% 0% 10% 90%

20% 0% 80%

40%9 13:00 Math 0% 0% 0% 100% 0% 10%

0% 90%

11 13:00 Math 60% 0% 0% 40%

70% 10% 0% 80%10 13:00 Biology 10% 10% 10%

12 13:50 Portuguese 30% 0% 0% 70% 30%

60% 0% 50%

0%13 13:50 Portuguese 40% 10% 0% 50% 40% 0%

0% 70%

15 14:40 Biology 50% 10% 0% 40%

20% 70% 0% 70%14 14:40 Math 70% 0% 10%

16 15:45 Portuguese 40% 10% 0% 50% 40%

50% 0% 50%

17 15:50 Math 30% 0% 20% 50% 30% 40%

60% 10%

0%
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The reference of good practice suggests that up to 15% of class time can be dedicated to the organization of the classroom. For example, taking attendance, passing out papers, 
collecting homework, etc. (i.e. 7 minutes per 50 minutes class or 14 minutes of a 100 minutes class )
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How is the classroom dynamics in your school when comparing it to the levels of good practices of OECD? Or when comparing it to other state high 
schools in Ceará? Or to other regions (CREDE) within the state? Or when comparing it to the best performing school of your region? 

How is your school managing the time on instructional activities?                                
International evidence shows that a well-prepared teacher can devote 85% of classroom time to instructional activities (i.e. 43 minutes of a 50 minutes class or 86 minutes of a 
100 minutes class)
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Table	
  A1:	
  Classroom	
  dynamics	
  characteristics	
  at	
  baseline	
  and	
  endline	
  

	
  

	
  

	
  

	
  

Figure	
  A4:	
  Kernel	
  density	
  –	
  Main	
  summary	
  variables	
  

All	Sample Control Treatment All	Sample Control Treatment
Instructional	activities 0.655 0.646 0.665 0.735 0.704 0.766

[0.212] [0.211] [0.212] [0.199] [0.209] [0.183]
Classroom	management	activities 0.244 0.255 0.233 0.194 0.211 0.176

[0.176] [0.176] [0.176] [0.157] [0.166] [0.145]
Off-task	activities 0.101 0.0992 0.102 0.0718 0.0848 0.0587

[0.132] [0.132] [0.133] [0.118] [0.128] [0.105]
Instructional	activities	with	all	students	engaged 0.200 0.183 0.217 0.267 0.265 0.269

[0.263] [0.251] [0.273] [0.302] [0.302] [0.303]
Student	off-task 0.223 0.242 0.203 0.166 0.187 0.144

[0.284] [0.296] [0.271] [0.265] [0.280] [0.246]
Reading	aloud 0.0416 0.0414 0.0418 0.0396 0.0363 0.0429

[0.0904] [0.0924] [0.0883] [0.0846] [0.0794] [0.0894]
Demonstration/Lecture 0.327 0.320 0.333 0.360 0.343 0.377

[0.244] [0.236] [0.253] [0.231] [0.233] [0.228]
Discussion/Debate/Q&A 0.0937 0.0949 0.0924 0.0941 0.0837 0.104

[0.140] [0.138] [0.141] [0.131] [0.125] [0.135]
Practice	&	Drill 0.00429 0.00429 0.00429 0.00368 0.00423 0.00314

[0.0302] [0.0291] [0.0313] [0.0241] [0.0247] [0.0234]
Assignment/Class	work 0.123 0.118 0.128 0.155 0.160 0.149

[0.191] [0.184] [0.198] [0.202] [0.208] [0.196]
Copying 0.0659 0.0667 0.0650 0.0828 0.0766 0.0891

[0.112] [0.112] [0.112] [0.122] [0.114] [0.129]
Verbal	Instruction 0.0589 0.0598 0.0581 0.00711 0.00872 0.00551

[0.0882] [0.0877] [0.0887] [0.0322] [0.0357] [0.0283]
Discipline 0.0197 0.0212 0.0182 0.0150 0.0171 0.0129

[0.0473] [0.0478] [0.0469] [0.0421] [0.0454] [0.0386]
Classroom	management 0.0799 0.0833 0.0765 0.109 0.110 0.107

[0.104] [0.105] [0.102] [0.121] [0.127] [0.114]
Classroom	management	alone 0.0854 0.0904 0.0803 0.0626 0.0753 0.0499

[0.121] [0.123] [0.118] [0.102] [0.115] [0.0861]
Social	interaction 0.0169 0.0162 0.0176 0.0207 0.0233 0.0181

[0.0528] [0.0519] [0.0537] [0.0612] [0.0631] [0.0593]
Teacher	uninvolved 0.0229 0.0219 0.0239 0.0109 0.0117 0.00999

[0.0668] [0.0647] [0.0688] [0.0492] [0.0506] [0.0478]
Teacher	out	of	the	room 0.0608 0.0611 0.0605 0.0402 0.0498 0.0306

[0.0996] [0.0998] [0.0995] [0.0766] [0.0872] [0.0629]
Student	in	social	interaction	during	instruction 0.170 0.188 0.153 0.132 0.151 0.113

[0.253] [0.264] [0.240] [0.236] [0.254] [0.216]
Student	uninvolved	during	instruction 0.0815 0.0880 0.0750 0.0588 0.0659 0.0517

[0.182] [0.194] [0.168] [0.165] [0.172] [0.156]
No	material 0.129 0.126 0.132 0.0882 0.0803 0.0960

[0.160] [0.156] [0.163] [0.143] [0.129] [0.156]
Textbook 0.0963 0.0993 0.0934 0.122 0.116 0.127

[0.175] [0.179] [0.172] [0.199] [0.195] [0.203]
Notebook 0.125 0.117 0.132 0.0990 0.109 0.0892

[0.192] [0.181] [0.203] [0.178] [0.181] [0.175]
Blackboard 0.278 0.280 0.275 0.338 0.315 0.361

[0.265] [0.261] [0.270] [0.279] [0.269] [0.287]
Learning	aides 0.0211 0.0221 0.0200 0.0234 0.0214 0.0253

[0.0812] [0.0797] [0.0827] [0.0991] [0.0923] [0.106]
TIC 0.0575 0.0526 0.0624 0.0611 0.0603 0.0619

[0.175] [0.165] [0.185] [0.182] [0.181] [0.183]
Cooperative 0.00786 0.00817 0.00756 0.0105 0.0104 0.0106

[0.0547] [0.0565] [0.0528] [0.0701] [0.0727] [0.0675]
Sample	Size 3121 1560 1561 3121 1560 1561

Baseline	Means	and	Std Endline	Means	and	Std



	
  

44 
	
  

	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
   	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

Figure	
  A5:	
  Cumulative	
  distribution	
  –	
  Main	
  summary	
  variables	
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Table	
  A2:	
  Mean	
  effect	
  sizes	
  on	
  instructional	
  activities	
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Table	
  A3:	
  Mean	
  effect	
  sizes	
  on	
  classroom	
  management	
  activities	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

Table	
  A4:	
  Mean	
  effect	
  sizes	
  on	
  teachers	
  off-­‐task	
  activities	
  

OLS	results
OLS	results	

with	baseline	

OLS	results	with	
baseline,	

student,	teacher	
and	class	
covariates

OLS	results	
with	baseline	

and	all	
covariates Sample	size

Dependent	variable (1) (2) (3) (4) (5)

A.	Reading	aloud 0.0770* 0.0764* 0.0774* 0.0830** 3121
(0.0457) (0.0443) (0.0415) (0.0414)

B.	Demonstration/Lecture 0.145*** 0.140*** 0.122** 0.0853* 3121
(0.0514) (0.0507) (0.0517) (0.0498)

C.	Discussion/Debate/Q&A 0.158** 0.160*** 0.146** 0.150*** 3121
(0.0620) (0.0606) (0.0576) (0.0570)

D.	Practice	&	Drill -0.0454 -0.0454 -0.0446 -0.0537 3121
(0.0429) (0.0429) (0.0412) (0.0430)

E.	Assignment/Class	work -0.0512 -0.0541 -0.0611 -0.0574 3121
(0.0577) (0.0574) (0.0537) (0.0540)

E.	Copying 0.103** 0.104** 0.134*** 0.148*** 3121
(0.0502) (0.0496) (0.0483) (0.0490)

Note:	Standardized	dependent	variables	(z-scores).	Robust	standard	errors	in	parentheses,	clustered	at	
the	school	level.	*	p<0.10		**	p<0.05		***	p<0.01

OLS	results
OLS	results	

with	baseline	

OLS	results	with	
baseline,	student,	
teacher	and	class	

covariates

OLS	results	
with	baseline	

and	all	
covariates Sample	size

Dependent	variable (1) (2) (3) (4) (5)

A.	Verbal	Instruction -0.0995 -0.0990 -0.0898 -0.113 3121
(0.0701) (0.0698) (0.0709) (0.0716)

B.	Discipline -0.0976** -0.0950** -0.0816* -0.0661 3121
(0.0483) (0.0481) (0.0445) (0.0430)

C.	Classroom	management -0.248*** -0.0228 -0.0199 -0.00770 3121
(0.0544) (0.0583) (0.0597) (0.0604)

D.	Classroom	management	alone -0.0251 -0.248*** -0.230*** -0.198*** 3121
(0.0584) (0.0546) (0.0547) (0.0553)

Note:	Standardized	dependent	variables	(z-scores).	Robust	standard	errors	in	parentheses,	clustered	at	the	
school	level.	*	p<0.10		**	p<0.05		***	p<0.01
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Table	
  A5:	
  Mean	
  effect	
  sizes	
  on	
  instructional	
  activities	
  with	
  all	
  students	
  engaged	
  

	
  

Table	
  A6:	
  Mean	
  effect	
  sizes	
  on	
  big	
  group	
  (>6)	
  of	
  student	
  off-­‐task	
  	
  

	
  

Table	
  A7:	
  Mean	
  effect	
  sizes	
  on	
  the	
  use	
  of	
  materials	
  

OLS	results
OLS	results	

with	baseline	

OLS	results	with	
baseline,	student,	
teacher	and	class	

covariates

OLS	results	
with	baseline	

and	all	
covariates Sample	size

Dependent	variable (1) (2) (3) (4) (5)

A.	Social	interaction -0.00514 -0.0839 -0.0846 -0.0709 3121
(0.00322) (0.0526) (0.0535) (0.0530)

B.	Teacher	uninvolved -0.0353 -0.0362 -0.0311 -0.0297 3121
(0.0427) (0.0427) (0.0414) (0.0390)

C.	Teacher	out	of	the	room -0.251*** -0.250*** -0.242*** -0.242*** 3121
(0.0606) (0.0589) (0.0550) (0.0538)

Note:	Standardized	dependent	variables	(z-scores).	Robust	standard	errors	in	parentheses,	clustered	at	the	
school	level.	*	p<0.10		**	p<0.05		***	p<0.01

OLS	results
OLS	results	

with	baseline	

OLS	results	
with	baseline,	

student,	
teacher	and	

class	

OLS	results	
with	baseline	

and	all	
covariates Sample	size

Dependent	variable (1) (2) (3) (4) (5)

A.	Reading	aloud -0.0114 -0.00805 -0.0133 -0.0104 3085
(0.0442) (0.0432) (0.0428) (0.0423)

B.	Demonstration/Lecture 0.0475 0.0390 0.0373 0.00674 3085
(0.0612) (0.0598) (0.0640) (0.0607)

C.	Discussion/Debate/Q&A 0.126** 0.119** 0.108** 0.0989** 3085
(0.0521) (0.0504) (0.0513) (0.0494)

D.	Practice	&	Drill -0.0402 -0.0401 -0.0514 -0.0620 3085
(0.0419) (0.0419) (0.0484) (0.0505)

E.	Assignment/Class	work -0.0873* -0.0891* -0.103** -0.100** 3085
(0.0490) (0.0490) (0.0480) (0.0494)

E.	Copying -0.0455 -0.0454 -0.0345 -0.0303 3085
(0.0448) (0.0448) (0.0414) (0.0418)

Note:	Standardized	dependent	variables	(z-scores).	Robust	standard	errors	in	parentheses,	clustered	at	
the	school	level.	The	variables	for	instructional	activities	with	all	students	engaged	assumes	missing	
values	if	the	teacher	did	not	spend	any	time	instructing.	*	p<0.10		**	p<0.05		***	p<0.01

OLS	results
OLS	results	

with	baseline	

OLS	results	with	
baseline,	student,	
teacher	and	class	

covariates

OLS	results	
with	baseline	

and	all	
covariates Sample	size

Dependent	variable (1) (2) (3) (4) (5)

A.	Student	uninvolved -0.0792 -0.0766 -0.0839 -0.0617 3085
(0.0627) (0.0624) (0.0673) (0.0669)

B.	Social	interaction -0.160*** -0.137** -0.133** -0.114** 3085
(0.0594) (0.0552) (0.0551) (0.0559)

Note:	Standardized	dependent	variables	(z-scores).	Robust	standard	errors	in	parentheses,	clustered	at	the	
school	level.	The	variables	for	student	off-task		assumes	missing	values	if	the	teacher	did	not	spend	any	time	
instructing	*	p<0.10		**	p<0.05		***	p<0.01
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Table	
  A8:	
  Intra-­‐school	
  variation	
  on	
  instructional	
  activities	
  

	
  

	
  

Table	
  A9:	
  Intra-­‐school	
  variation	
  on	
  classroom	
  management	
  activities	
  

OLS	results

OLS	results	with	

baseline	

OLS	results	with	

baseline,	student	

and	teacher	

covariates

OLS	results	with	

baseline	and	all	

covariates

Sample	

size

Dependent	variable (1) (2) (3) (4) (5)

A.	No	material 0.109** 0.104** 0.102** 0.0896* 3121

(0.0516) (0.0499) (0.0483) (0.0479)

B.	Textbook 0.0573 0.0599 0.0413 0.0391 3121

(0.0507) (0.0507) (0.0494) (0.0502)

C.	Notebook -0.109* -0.116* -0.102* -0.0846 3121

(0.0602) (0.0595) (0.0615) (0.0607)

D.	Blackboard 0.162*** 0.167*** 0.185*** 0.178*** 3121

(0.0492) (0.0478) (0.0441) (0.0447)

E.	Learning	aides 0.0391 0.0398 0.0312 0.0326 3121

(0.0446) (0.0445) (0.0435) (0.0439)

F.	TIC 0.00893 0.00112 -0.0244 -0.0498 3121

(0.0445) (0.0434) (0.0428) (0.0416)

G.	Cooperative 0.00265 0.00246 -0.0203 -0.0304 3121

(0.0575) (0.0575) (0.0587) (0.0572)

Note:	Standardized	dependent	variables	(z-scores).	Robust	standard	errors	in	parentheses,	clustered	
at	the	school	level.	*	p<0.10		**	p<0.05		***	p<0.01

OLS	results
OLS	results	

with	baseline	

OLS	results	
with	

baseline,	
student	and	
teacher	

covariates

OLS	results	
with	baseline	

and	all	
covariates Sample	size

Dependent	variable (1) (2) (3) (4) (5)

A.	Reading	aloud 0.0269 0.0366 0.118 0.127 292
(0.116) (0.114) (0.116) (0.121)

B.	Demonstration/Lecture -0.190 -0.228* -0.205* -0.209* 292
(0.117) (0.117) (0.121) (0.122)

C.	Discussion/Debate/Q&A 0.153 0.159 0.124 0.133 292
(0.117) (0.117) (0.118) (0.121)

D.	Practice	&	Drill -0.116 -0.116 -0.0726 -0.0717 292
(0.117) (0.117) (0.118) (0.123)

E.	Assignment/Class	work -0.150 -0.150 -0.175 -0.147 292
(0.117) (0.118) (0.121) (0.122)

E.	Copying 0.299** 0.313*** 0.382*** 0.417*** 292
(0.115) (0.115) (0.112) (0.117)

Note:	Standardized	dependent	variables	(z-scores).	Robust	standard	errors	in	brackets,	clustered	at	
the	school	level.	*	p<0.10		**	p<0.05		***	p<0.01
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Table	
  A10:	
  Intra-­‐school	
  variation	
  on	
  teachers	
  off-­‐task	
  activities	
  

	
  

Table	
  A11:	
  Intra-­‐school	
  variation	
  on	
  instructional	
  activities	
  with	
  all	
  students	
  engaged	
  

	
  

Table	
  A12:	
  Intra-­‐school	
  variation	
  on	
  big	
  group	
  (>6)	
  of	
  student	
  off-­‐task	
  	
  

OLS	results
OLS	results	

with	baseline	

OLS	results	with	
baseline,	student	

and	teacher	
covariates

OLS	results	
with	baseline	

and	all	
covariates Sample	size

Dependent	variable (1) (2) (3) (4) (5)

A.	Verbal	Instruction -0.103 -0.108 -0.0636 -0.0827 292
(0.118) (0.117) (0.124) (0.126)

B.	Discipline -0.186 -0.155 -0.108 -0.0862 292
(0.118) (0.113) (0.118) (0.117)

C.	Classroom	management -0.430*** -0.137 -0.104 -0.0607 292
(0.118) (0.118) (0.124) (0.122)

D.	Classroom	management	alone -0.136 -0.419*** -0.370*** -0.320** 292
(0.118) (0.118) (0.125) (0.127)

Note:	Standardized	dependent	variables	(z-scores).	Robust	standard	errors	in	brackets,	clustered	at	the	school	
level.	*	p<0.10		**	p<0.05		***	p<0.01

OLS	results
OLS	results	

with	baseline	

OLS	results	with	
baseline,	student	

and	teacher	
covariates

OLS	results	
with	baseline	

and	all	
covariates Sample	size

Dependent	variable (1) (2) (3) (4) (5)

A.	Social	interaction -0.00931** -0.237** -0.215* -0.170 292
(0.00449) (0.115) (0.116) (0.118)

B.	Teacher	out	of	the	room -0.224* -0.232** -0.215* -0.197* 292
(0.118) (0.116) (0.112) (0.109)

C.	Teacher	uninvolved -0.402*** -0.379*** -0.419*** -0.407*** 292
(0.117) (0.113) (0.115) (0.114)

Note:	Standardized	dependent	variables	(z-scores).	Robust	standard	errors	in	brackets,	clustered	at	the	school	
level.	*	p<0.10		**	p<0.05		***	p<0.01

OLS	results
OLS	results	

with	baseline	

OLS	results	
with	

baseline,	
student	and	
teacher	

OLS	results	
with	baseline	

and	all	
covariates Sample	size

Dependent	variable (1) (2) (3) (4) (5)

A.	Reading	aloud -0.133 -0.119 -0.0804 -0.0639 292
(0.117) (0.115) (0.122) (0.121)

B.	Demonstration/Lecture -0.0245 -0.0569 -0.0176 -0.0389 292
(0.118) (0.116) (0.125) (0.124)

C.	Discussion/Debate/Q&A 0.252** 0.214* 0.203* 0.214* 292
(0.117) (0.115) (0.119) (0.120)

D.	Practice	&	Drill -0.120 -0.120 -0.109 -0.120 292
(0.120) (0.120) (0.141) (0.148)

E.	Assignment/Class	work -0.231* -0.248** -0.278** -0.249** 292
(0.118) (0.118) (0.121) (0.125)

E.	Copying -0.171 -0.170 -0.125 -0.106 292
(0.119) (0.118) (0.120) (0.117)

Note:	Standardized	dependent	variables	(z-scores).	Robust	standard	errors	in	brackets,	clustered	at	
the	school	level.	*	p<0.10		**	p<0.05		***	p<0.01
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Table	
  A13:	
  2SLS	
  estimates	
  of	
  the	
  effect	
  on	
  summary	
  measures	
  of	
  classroom	
  observation	
  –	
  First	
  Stage	
  results	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

Table	
  A14:	
  Adjustment	
  for	
  Treatment	
  Contamination	
  

OLS	results
OLS	results	

with	baseline	

OLS	results	with	
baseline,	student	

and	teacher	
covariates

OLS	results	
with	baseline	

and	all	
covariates Sample	size

Dependent	variable (1) (2) (3) (4) (5)

A.	Student	uninvolved -0.215* -0.168 -0.203* -0.172 292
(0.117) (0.116) (0.118) (0.120)

B.	Social	interaction -0.314*** -0.201* -0.195* -0.166 292
(0.117) (0.108) (0.106) (0.107)

Note:	Standardized	dependent	variables	(z-scores).	Robust	standard	errors	in	brackets,	clustered	at	the	school	
level.	*	p<0.10		**	p<0.05		***	p<0.01

OLS	results
OLS	results	with	

baseline	

OLS	results	with	
baseline,	student,	
teacher	and	class	

covariates

OLS	results	with	
baseline	and	all	
covariates

Sample	
size

Dependent	variable:	Certification (1) (2) (3) (4) (5)

Treatment 0.876*** 0.875*** 0.881*** 0.889*** 3121
(0.0291) (0.0292) (0.0276) (0.0275)

Note:	Robust	standard	errors	in	parentheses,	clustered	at	the	school	level.		*	p<0.10		**	p<0.05		***	p<0.01
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ANNEX	
  

ACTIVITIES	
  IN	
  CLASS	
  

Reading	
  aloud:	
  The	
   teacher	
  or	
  one	
  or	
  more	
  students	
  are	
   reading	
  aloud.	
  One	
  or	
  more	
  students	
  are	
  
reading	
  from	
  a	
  textbook,	
  the	
  Blackboard,	
  your	
  own	
  wording	
  or	
  reproduced	
  material.	
  The	
  teacher	
  or	
  
student	
  can	
  also	
  read	
  aloud	
  while	
  the	
  rest	
  of	
  the	
  class	
  follows	
  him	
  in	
  his	
  own	
  texts.	
  	
  

Exhibition	
  and	
  demo:	
  In	
  general,	
  the	
  /	
  the	
  teacher	
  is	
  introducing	
  new	
  material	
  of	
  study	
  to	
  students.	
  

Questions	
   and	
   answers,	
   Debate/discussion:	
   Students	
   and/or	
   the	
   /	
   the	
   teacher	
   interacting	
   in	
   an	
  
academic	
   discussion	
   is,	
   a	
   verbal	
   exchange	
   of	
   ideas	
   or	
   opinions	
   or	
   a	
   discussion	
   about	
   something	
  
academic	
  as	
  the	
  exercises	
  assigned	
  by	
  the	
  teacher.	
  

Practice	
   and	
  memory:	
   Activities	
   that	
   are	
   undertaken	
   with	
   the	
   aim	
   of	
   memorizing	
   material	
   as	
   the	
  
multiplication	
  tables,	
  spelling	
  or	
  vocabulary.	
  	
  

Task/homework:	
  One	
  or	
  more	
  students	
  are	
  writing	
  essays,	
  solving	
  mathematical	
  exercises,	
  doing	
  an	
  activity	
  in	
  
their	
  notebooks,	
  or	
  are	
  engaged	
  in	
  other	
  work	
  of	
  writing	
  in	
  their	
  seats	
  or	
  on	
  the	
  Board.	
  

	A.	
Instructional	
activities

B.	Classroom	
management	
activities

C.	Off-task	
activities

D.		Instructional	
activities	all	
students	
engaged	

E.	Big	group	
(>6)	of	

student	off-
task

1.	Socioemocional
Treatment 0.256*** -0.156*** -0.227*** -0.0385 -0.128*

(0.0690) (0.0597) (0.0621) (0.0718) (0.0660)
Treatment	*	Socioemotional -0.00841 -0.0545 0.0791 0.0871 0.0645

(0.162) (0.170) (0.123) (0.169) (0.150)
Socioemotinal -0.0943 0.251* -0.168* 0.102 -0.105

(0.128) (0.133) (0.0904) (0.114) (0.0909)
2.	Jovem	do	Futuro	(JF)	-	4th	Wave
Treatment 0.252*** -0.157** -0.218*** -0.0523 -0.0949

(0.0682) (0.0630) (0.0581) (0.0708) (0.0634)
Treatment*JF 0.138 -0.205 0.0330 0.300 -0.245

(0.195) (0.182) (0.201) (0.184) (0.162)
JF -0.00171 0.124 -0.153 0.0898 0.0545

(0.132) (0.116) (0.117) (0.125) (0.138)
3.		Socioemocional	&	JF
Treatment 0.225*** -0.119* -0.224*** -0.0584 -0.111

(0.0736) (0.0637) (0.0659) (0.0770) (0.0700)
Treatment	*	Socioemotional 0.116 -0.182 0.0386 0.113 0.0930

(0.170) (0.181) (0.127) (0.189) (0.157)
Treatment	*	JF 0.343* -0.411** -0.0394 0.311 -0.223

(0.206) (0.166) (0.228) (0.238) (0.206)
Treatment	*	Socioemotional*JF -0.772** 1.047*** -0.0888 -0.193 -0.146

(0.368) (0.381) (0.288) (0.346) (0.338)
Socioemotinal -0.205 0.331** -0.0873 0.102 -0.127

(0.130) (0.143) (0.0963) (0.135) (0.0896)
JF -0.158 0.226** -0.0226 0.112 0.0490

(0.132) (0.105) (0.145) (0.171) (0.178)
Socioemotinal*JF 0.558* -0.461 -0.336* -0.123 0.0839

(0.290) (0.318) (0.193) (0.279) (0.294)
Sample	Size 3121 3121 3121 3085 3085

Note:	Standardized	dependent	variables	(z-scores).	Robust	standard	errors	in	parentheses,	clustered	at	the	
school	level.Variables	D	and	E	only	consider	the	time	teacher	was	instructing	and	thus	assumes	missing	values	if	
the	teacher	did	not	spend	any	time	instructing.		*	p<0.10		**	p<0.05		***	p<0.01
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Copying:	
  Students	
  are	
  copying	
  from	
  the	
  Blackboard,	
  textbook,	
  or	
  other	
  material.	
  	
  

Verbal	
  instruction:	
  The	
  teacher	
  is	
  verbally	
  assigning	
  work	
  expected	
  for	
  the	
  next	
  activity	
  to	
  develop	
  in	
  
class	
  or	
  as	
  a	
  task	
  for	
  the	
  home.	
  

Not	
  involved	
  student:	
  If	
  a	
  student	
  is	
  looking	
  out	
  the	
  window,	
  resting	
  his	
  head	
  on	
  desk	
  or	
  sleeping,	
  this	
  
category	
  is	
  registered	
  as	
  a	
  student	
  not	
  involved.	
  

Discipline:	
  One	
  or	
  more	
  students	
  are	
  disciplined	
  for	
  their	
  behavior	
  or	
  are	
  sent	
  outside	
  the	
  classroom	
  
for	
  disciplinary	
  reasons.	
  

The	
  class	
  management:	
  The	
  /	
  the	
  teacher	
  and/or	
  students	
  participating	
  in	
  the	
  management	
  of	
  class:	
  
passing	
  roles,	
  changing	
  activities,	
  keeping	
  materials,	
  preparing	
  to	
  depart.	
  	
  

Management	
  of	
  the	
  class	
  if	
  only:	
  Only	
  the	
  teacher	
  is	
  engaged	
  in	
  the	
  activity	
  of	
  classroom	
  management:	
  
distributing	
  tasks,	
  changing	
  activities,	
  keeping	
  materials,	
  preparing	
  output.	
  

Social	
  teaching	
  or	
  teacher	
  involved	
  no	
  interaction:	
  Teacher	
  and	
  another	
  person	
  (director,	
  community	
  
members,	
  other	
  teachers,	
  parents,	
  a	
  visitor)	
  are	
  interacting.	
  

Teacher	
  outside	
  the	
  classroom:	
  The	
  teacher	
  is	
  not	
  present	
  in	
  the	
  classroom	
  during	
  the	
  'snapshot'.	
  

	
  	
  

MATERIALS	
  USED	
  IN	
  CLASS	
  

Without	
  material:	
  No	
  type	
  of	
  material	
  is	
  not	
  being	
  used	
  in	
  the	
  classroom.	
  	
  

Text	
  book:	
  This	
  category	
   refers	
   to	
  printed	
  material	
   that	
   students	
  don't	
  write	
  on	
  directly.	
   Includes	
   textbooks,	
  
anthologies	
  and	
  periodicals,	
  photocopies,	
  magazines	
  or	
  newspapers.	
  	
  

Notebooks/elements	
  of	
  writing:	
  This	
  category	
  refers	
  to	
  the	
  materials	
  with	
  which	
  students	
  work	
  and	
  write.	
  For	
  
example:	
  notebooks;	
  workbooks;	
  worksheets;	
  libretti	
  of	
  sheets	
  of	
  blank	
  paper	
  in	
  which	
  students	
  solve	
  problems,	
  
written	
  answers	
  or	
  write	
  essays	
  and	
  stories.	
  	
  

Black	
  Board:	
  Blackboards,	
  White	
  boards	
  or	
  similar.	
  	
  

Teaching	
  materials:	
  This	
  category	
  includes	
  Visual	
  aids	
  and	
  manipulables	
  which	
  use	
  teachers	
  to	
  accompany	
  the	
  
teaching	
  and	
  improve	
  student	
  understanding.	
  Teaching	
  materials	
   include	
  presentation	
   in	
  Power	
  Point,	
  maps,	
  
films,	
  graphics,	
  photos,	
  posters,	
  transparencies	
  in	
  projector	
  and	
  slides,	
  and	
  other	
  materials	
  such	
  as	
  those	
  used	
  
in	
  experiments,	
   instruments,	
  rules,	
  bars,	
  blocks,	
  cards	
  with	
  drawings	
  or	
  phrases,	
  sticks,	
  ribbons,	
  or	
  models	
  of	
  
human	
  bodies.	
  

ICT	
  (information	
  and	
  communication	
  technology):	
  Electronic	
  components	
  used	
  to	
  support	
  learning	
  such	
  as	
  radios,	
  
televisions,	
  videos	
  and	
  computers	
  are	
  included	
  in	
  this	
  category.	
  

Cooperative:	
   This	
   category	
   is	
   logged	
   when	
   students	
   work	
   together	
   in	
   small	
   and	
   large	
   groups	
   to	
   produce	
   a	
  
common	
  or	
  shared	
  product.	
  Does	
  not	
  constitute	
  a	
  material	
  in	
  strict	
  sense.	
  

	
  


