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Quiz

What do you think, how many primary-school-age children are
enrolled in school in low-income countries?

□ 20% or less
□ between 20% and 40%
□ between 40% and 60%
□ between 60% and 80%
□ 80% or more
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Quiz
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The problem

Improved school enrollment rates in developing countries . . .

. . . but very poor learning outcomes

“Schooling is not Learning”

World Bank

There is a “Learning Crisis”.
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The problem

FIG. 1.—Math learning outcomes in Morazán (A, B) and Switzerland (A). B il-
lustrates the achieved proficiency in math (measured in grade levels) among third to
sixth graders in Morazán at the beginning of their school year. A student, each rep-
resented by a circle, needs to score at least 50% correct answers on grade-specific
items in order to reach the next proficiency level. Since the test was administered in
the first weeks of their school year, a third grader answered first- and second-grade
items and therefore may be assigned to grade level 2, 1, or <1 depending on her per-
formance. The size of the bubbles are proportional to the number of students they
represent. Further explanations are provided in sec. A.1 of the appendix. Source:
Baseline data, February 2018. A color version of this figure is available online.

(B
üc

he
le

t
al

.
20

22
)

Ben Jann (ben.jann@unibe.ch) Teacher Training in El Salvador Venice, 20.11.2024 6



The problem

7

TH E PR O B L E M : BA S E L IN E TE S T S C O R E S

What's 8 : 2? What time is it?
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What to do?

Various suggestions can be found in the literature why learning
success is so low even though enrollment rates are hight.
▶ Absenteeism by students and teachers.
▶ Lack of resources and learning materials.
▶ Large classes.
▶ . . .

One idea to improve the situation is to provide additional teaching
using computer-assisted learning (CAL) tools.
▶ In 2018, together with NGO Consciente, University of Bern ran a

randomized controlled trial (RCT) in El Salvador to evaluate the
impact of such an intervention.

▶ The intervention focused on mathematics.
▶ For full details of the study, see Büchel et al. (2022).
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Interventions (additional math lessons)
CAL-IMPACT: INTERVENTIONS (ADDITIONAL MATH LESSONS)

2 x 90 min./week
40 classes, ≈ 800 children

2 x 90 min./week
30 classes, ≈ 800 children

2 x 90 min./week
39 classes, ≈ 800 children
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Experimental design

CAL-IMPACT: DE S IG N
(IM P L E M E N TAT IO N B Y W W W .C O N S C IE N T E .C H )

11

T 1: Addi(onal CAL-classes with teacher (2x90min/week)

T 2: Additional CAL-classes with supervisor (2x90min/week)

T 3: Additional traditional classes (2x90min/week)

Control 1: Control classes in treatment schools (40 classes)

Control 2: Control classes from different schools (40 classes)

5.5 Months

Baseline Test Endline Test
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Main results

| 13

p-value: 0.07*

p-value: 0.19

p-value: 0.63

p-value: 0.00*
p-value: 0.00*

p-value: 0.01*

CAL-IMPACT: RE S U LT S

Ben Jann (ben.jann@unibe.ch) Teacher Training in El Salvador Venice, 20.11.2024 12



Lessons learned

The additional teaching led to considerable learning gains in math.

CAL instructed by teachers had the largest impact.

(Weak) evidence that CAL is more effective than additional lessons
taught by teachers.

There were strong spillover effects within schools.

As a byproduct of the project, we noticed that regular teachers’
knowledge of the content they were supposed to teach was really
poor.
▶ To confirm this impression, we ran a second study systematically

testing teachers (Brunetti et al 2020).
▶ Random sample of 224 primary-school math teachers in El Salvador

(Department of Morazan).
▶ Math test covering topics taught in 2nd to 6th grade.
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Main results

Geometry and Measurement (,30%), and Data, Statistics and Probability (,5%) was closely aligned with 
the national curriculum. The test covered concepts taught in grade 2 (6 items), grade 3 (13 items), grade 4 
(10 items), grade 5 (11 items), and grade 6 (10 items). To make sure that the items were suitable for the 
Salvadorian context, the assessment was reviewed by local teaching experts and the local education 
ministry.5

Figure 2 presents the results by subject domain and item di!culty (sub Figure 2a) and for selected 
example items (sub Figure 2b). The average teacher is able to answer 47 percent of grade two to six 
questions correctly, and performance is poor across all tested subject domains. Learning shortfalls are 
most apparent in Data, Statistics and Probability (27% correct answers) and Geometry and Measurement 
(36% correct answers), and least pronounced regarding Number Sense and Elementary Arithmetic (59% 
correct answers). Many teachers not only struggle with the more advanced items pertaining to grade six 
(29% correct answers), but even with items covering the basic materials from grades two and three (57% 
correct answers). While most teachers can handle basic operations such as additions or subtractions 
(about 90%), only 56% are able to solve a simple operation involving percentages, less than half (46%) can 
convert metres to kilometres or compute the area of a rectangle (43%), about a third can add two fractions 
(36%), and only one in four (25%) can retrieve information from a descriptive chart. Teachers instructing 
pupils up to grade 6 (54% correct answers) achieve somewhat better results than teachers instructing 
pupils up to grade 5 (46% correct answers), grade 4 (41% correct answers), and grade 3 (40% correct 
answers). Applying the minimum pro"ciency threshold advocated by Bold et al. (2017), our assessment 
suggests that only 14 percent of teachers possess su!cient content knowledge to e#ectively teach maths 
at the primary school level.

These results are particularly striking given that 97 percent of the teachers in our sample possess a 
university degree, meaning that they have either completed a teaching degree (2 to 3 years, 70% of 
teachers) or a bachelor’s degree (5 to 6 years, 27% of teachers). Hence, despite 13 to 17 years of formal 
education, most primary schools teachers are confronted with the daunting task of teaching what they 
don’t know. If quality education for all is to be achieved, it is thus critical to "nd e#ective ways to 
sustainably improve teacher skills.

3 Improving teacher content knowledge through computer-assisted learning

3.1 Intervention

For the second part of this study, we cooperated with the Swiss-Salvadoran NGO Consciente to implement 
an in-service teacher training program between April and August 2019. The intervention targeted 87 
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Figure 2. Content knowledge of maths teachers in Morazán, El Salvador. Note: N= 224; survey design taken into account; capped 
spikes indicate 95% confidence intervals. Results in sub Figure 2a are divided into the domains Number Sense and Elementary 
Arithmetic (NSEA), Geometry and Measurement (GEOM) and Data, Statistics and Probability (DSP).
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And it matters!

Table A.8: Relation between teacher’s test score and students’ learning over an eight month
evaluation period and in a sample of Salvadorian primary school classes of grades 3 to 6.

Student learning gains
Standardized (�) School year equivalents

(1) (2) (3) (4) (5) (6) (7) (8)

Standarized 0.098⇤⇤⇤ 0.091⇤⇤⇤ 0.097⇤⇤⇤ 0.116⇤⇤⇤ 0.276⇤⇤⇤ 0.256⇤⇤⇤ 0.274⇤⇤⇤ 0.324⇤⇤⇤

teacher score (0.031) (0.032) (0.031) (0.036) (0.083) (0.085) (0.080) (0.091)

Grade level fixed e↵ects Yes Yes Yes Yes Yes Yes Yes Yes
Class level controls No Yes Yes Yes No Yes Yes Yes
School level controls No No Yes Yes No No Yes Yes
Teacher controls No No No Yes No No No Yes

Notes: As the student data was collected for an experimental evaluation of a computer-assisted learning inter-
vention, all models control for the treatment assignment of classes. Number of observations: 2786 students,
120 teachers, 48 schools. School-level clustered standard errors in parentheses. * p<0.10, ** p<0.05, *** p<0.01.

The finding that content knowledge of teachers has a stronger impact on learning outcomes in
math is consistent with studies from OECD countries reporting greater variance in teacher e↵ects
on achievement in math than language. One reason may be that math is almost exclusively
learned in the classroom, while languages are learned to a great extent outside of school (e.g.
Jackson et al., 2014).

Converting Salvadoran Estimates to School Year Equivalents. To assess the magnitude
of the relation between teachers’ content knowledge and student learning, it is informative
to express learning gains in school year equivalents. To do so, we use our Salvadoran data
introduced above and compute each student’s di↵erence in IRT scores between wave 1 and 2
and divide it by the average score di↵erence between grades, so that results are expressed in units
of children’s average learning gains during one school year. Formally, we replace the dependent
variable �Ỹi with

�Y E
i = (Y 2

i � Y 1
i )/�̂

where �̂ is the slope coe�cient of student’s grade G̃i in model

Yi = ↵ + �G̃i + Ti� + ✏i

estimated using data from wave 2. Treatment indicator vector Ti is included in the model to
eliminate a biasing e↵ect of the CAL intervention that took place between wave 1 and wave 2.

Replicating columns (1) to (4) in Table A.8 with student learning measured in school year
equivalents suggests that a 0.3� increase in a teacher’s math score is associated with 0.08 to
0.1 additional years of schooling (see columns 5 to 8 in Table A.8). Accordingly, shifting a student
from a teacher at the lowest to one at the highest decile would yield 0.7 to 0.9 additional years
of schooling, and hence almost double the students’ annual progress in math.

24
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Teacher training pilot study 2019–2021
The results of the teacher content knowledge study indicate that
one major reason for the “Learning Crisis” is poorly trained teachers.
We thus launched an RCT to evaluate the impact of a
computer-assisted teacher training program (Brunetti et al. 2024).
▶ In-service teacher training program with primary school math teachers

in Morazan, El Salvador, ...
⋆ to improve teacher content knowledge in math
⋆ to improve their teaching,
⋆ and, hopefully, to improve student math skills

▶ Treatment (incentivized)
⋆ 16 self-study modules covering selected contents of the Salvadoran

primary school math curriculum; participants received a laptop
equipped with the learning software and had to complete one module
per week, corresponding to a workload of four to eight hours

⋆ monthly in-person workshops where participants’ learning progress was
evaluated and expert teachers recapitulated key concepts and
addressed teachers’ questions

▶ 87 teachers in the treatment group, 88 teachers control group
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Timeline

example, 43 percent of the teachers correctly computed the area of a rectangle, 36 percent were able to 
add two fractions and a mere 25 percent could retrieve information from a descriptive chart.

Teachers’ content knowledge matters. Previous !ndings suggest that a 1σ increase in teacher content 
knowledge is associated with a 0.09σ gain in annual student learning (Metzler and Woessmann 2012; Bau 
and Das 2020). Bold et al. (2019) further document that gaps in the content knowledge of African teachers 
account for 30 percent of the shortfalls in student learning relative to the curriculum. But how can 
teachers’ subject mastery be improved? Unfortunately, there is little evidence on how to strengthen 
teacher content knowledge and the impact thereof.1 A growing strand of literature documents the 
success of technology-based instruction with students (for reviews see Escueta et al. 2020; Rodriguez- 
Segura 2022), and the targeted use of technology may also entail considerable advantages for teacher 
professional development. For instance, a successful CAL-based training would be relatively easy to 
replicate and scale, and hence mitigate concerns about the sensitivity of program e"ectiveness to details 
of design and implementation (see Kerwin and Thornton 2021).

To assess the value of CAL software in teacher professional development, the second part of this study 
presents a randomised controlled trial implemented with 175 maths teachers in El Salvador. The treat-
ment consisted of a !ve-month in-service teacher training program that combined CAL-based self- 
studying with monthly revision workshops. The self-studying modules were !nancially incentivised 
CAL-assignments based on learning videos and quizzes developed by KHAN ACADEMY and administered 
via the o#ine application KOLIBRI. To measure teachers’ content knowledge, we conducted assessments 
based on the local primary school maths curriculum before, shortly after, and one year after the program. 
An initially planned student assessment one year after the program’s conclusion could not be carried out 
due to the COVID-19 pandemic.

We !nd that immediately after the intervention, program teachers outperformed their peers from 
the control group by 0.29σ or 5.52 percentage points (p< 0.01), but this e"ect diminished by 72 
percent one year later. The data further reveals sizeable heterogeneity in treatment e"ects. In the 
short term, the program was particularly successful in raising test scores among teachers under 40 
(0.53σ, p< 0.01), and regarding more advanced concepts from grades !ve to six (0.31–0.35σ, 
p< 0.01), but even these e"ects became insigni!cant after one year.

Investments in teacher competencies have the potential to be highly cost-e"ective. If teachers retain 
their acquired skills, further student cohorts will bene!t after the intervention period. This stands in 
contrast to student-centred interventions such as remedial CAL classes that often require continued 
investments. A unique feature of this study is that the results from the CAL-based teacher training can 
be directly compared to !ndings from student-centred CAL lessons implemented in the same context 
and by the same NGO. Based on the parameters obtained through our experiment, we simulate the 
long-term cost e"ectiveness of our teacher intervention and compare it to the cost-e"ectiveness of 

Figure 1. Timeline of the study.

2 A. BRUNETTI ET AL.
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David, participant of the teacher training

“I have been teaching mathematics since 2012 and I often
had problems conveying the materials. In Consciente’s teacher
training, I began to learn each exercise, lesson and module in an
appropriate way and with good didactics – from the comfort of
my home with my laptop. It was not easy, but the satisfaction
I felt at the end of each of the activities always motivated me.
When I came home from school, my wife already knew that I
would have little time for her and would spend the evening in
front of the computer. But she understood that my learning was
important because my students deserve a good education. ¡Mil
gracias, Fundación Consciente!”
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Main results

Table 1: ITT-estimates for the program e↵ects on teachers’ math scores

Immediate e↵ect E↵ect after one year

Dependent variable: Percent correct Standardized Percent correct Standardized

(1) (2) (3) (4) (5) (6) (7) (8)

Treatment 5.38⇤⇤⇤ 5.52⇤⇤⇤ 0.28⇤⇤⇤ 0.29⇤⇤⇤ 0.61 1.48 0.03 0.08
(1.46) (1.49) (0.08) (0.08) (1.78) (1.77) (0.10) (0.10)

Baseline score 0.90⇤⇤⇤ 0.85⇤⇤⇤ 0.92⇤⇤⇤ 0.86⇤⇤⇤ 0.77⇤⇤⇤ 0.64⇤⇤⇤ 0.82⇤⇤⇤ 0.68⇤⇤⇤

(0.09) (0.10) (0.09) (0.10) (0.12) (0.13) (0.13) (0.14)

Adjusted R2 0.80 0.81 0.80 0.81 0.69 0.71 0.69 0.71
Observations 164 164 164 164 136 136 136 136
Teacher controlsa No Yes No Yes No Yes No Yes
School controlsb No Yes No Yes No Yes No Yes
Stratum FE Yes Yes Yes Yes Yes Yes Yes Yes

Notes: The immediate e↵ect is estimated based on the endline data collected in September 2019 about one month
after the intervention concluded. The persistency of the e↵ect after one year is estimated based on the follow-up
data collected in September 2020. In columns (3), (4), (7), and (8), the share of correct answers is standardized
to have a wave-specific mean of zero and a wave-specific standard deviation of one in the control group. a: Teacher
level controls include age, educational degree, years since graduation, commuting time to school as well as binary
indicators for gender and math specialization. b: School level controls are an infrastructure index, an equipment
index, travel time to the department’s capital as well as binary indicators for the availability of a computer lab,
exposure to gang activities, and location in a rural area. Huber-White robust standard errors in parentheses.
* p<0.10, ** p<0.05, *** p<0.01.

Bando and Li (2014) report standardized treatment e↵ects of 0.35� on teachers’ English pro-

ficiency from a six-month professional development program in Mexico, whereas Zhang et al.

(2013) find no significant impact on teachers’ English skills from an intensive three-week program

in Chinese migrant schools. Taking experimental impact evaluations on children’s learning out-

comes as a benchmark, the program’s immediate impact of 0.29� on teachers’ content knowledge

is sizeable. Even for well-proven types of educational interventions, such as remedial education

or computer-assisted learning, systematic reviews report average e↵ect sizes on children’s math

scores below 0.2� (e.g., Snilstveit et al., 2015; McEwan, 2015).

Persistency of the Program E↵ect. How persistent is the program e↵ect in the long run?

Columns (5) to (8) of Table 1 indicate that less than one third of the impact remains after one

year. The e↵ect estimates based on the follow-up assessment vary between 0.6 percentage points

(column 5, no controls) and 1.5 percentage points (column 6, with controls) or 0.03� (column

7, no controls) and 0.08� (column 8, with controls) and are imprecisely estimated with p-values

between 0.40 and 0.73. Hence, the reported immediate gains in teachers’ content knowledge

were rather elusive, as the short-term e↵ect depreciated by more than two-thirds after one year.

How do these findings compare to other studies? The evidence base on the long-term sus-

tainability of teacher training programs is still surprisingly scarce, but so far it confirms that

achieving persistent e↵ects through teacher training programs is challenging. In line with our re-

sults, Bando and Li (2014) find that the gap in English proficiency between participants and the

control group documented immediately after the intervention disappeared when they reassessed

the Mexican teachers twelve months later. Research by Cilliers et al. (2019, 2020) examines

8
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Conclusions from the pilot study

Immediately after the intervention, the program had a significantly
positive effect. Treated teachers clearly outperformed their peers
from the control group.
▶ Effects on students could not be measured due to school closures

related to the Covid-19 pandemic.

Heterogeneous immediate effects among several dimensions. For
example, older teachers were significantly less perceptive than their
younger colleagues.
However, one year after the program, all effects largely disappeared!
▶ This questions the desired multiplier impact of a teacher-centered

intervention (i.e., that a one-time intervention among teachers leads
to learning gains among many cohorts of students).

Yet, because teachers are so fundamental, we decided to launch a
full-scale study on the effectiveness of teacher training interventions.
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Our study

Project funded by the Swiss National Science foundation, running
2021–2024.

Cooperation between the Department of Economics and the
Institute of Sociology, University of Bern, and NGO Consciente.

For the design and implementation of interventions we initially
cooperated with experts from an University of Teacher Education;
after some time we hired a pedagogy specialist directly on the
project.
The goal was to develop and evaluate dedicated teacher-training
programs targeting content knowledge as well as pedagogy in
mathematics.
▶ Intense training programs.
▶ Systematic testing of teachers and students at several time points to

measure learning success.
▶ Classroom observations to measure the impact on teaching practice.
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Motivation

Teachers are key to quality education.
▶ They are the most important input to the educational production

function. (Baumert & Kunter 2013, Hanushek 2011)
▶ There is a robust link between teacher quality and students’ test

scores in low- and middle-income countries. (Araujo et al. 2016, Bau &

Das 2020, Buhl-Wiggers et al. 2018)
▶ Teacher content knowledge is associated positively with student

learning. (Metzler & Woessmann 2012, Bau & Das 2020, Bold et al. 2019,

Bietenbeck et al. 2018)
▶ There is positive link between improved pedagogy and learning

outcomes. (e.g. Glewwe & Muralidharan 2016, Conn 2017)

The situation in El Salvador:
▶ Poor content knowledge of teachers (as seen above).
▶ Poor pedagogical practices and/or motivation of teachers, “chalk and

talk” lecturing style, overly demanding curriculum.

Ben Jann (ben.jann@unibe.ch) Teacher Training in El Salvador Venice, 20.11.2024 24



Interventions
Six months teacher training focusing on . . .

1. content knowledge in mathematics at primary-school level,
2. general pedagogical practices (no specific focus on math),

and . . .
3. a combination of 1. and 2.

Appendix: Intervention

Math
Focus: Teaching mathematic content

competencies.

General pedagogy
Focus: Teaching didactic competencies

Pedagogy and Math
Focus: Combination of DG and MA elements

to enable teaching of didactic and 
mathematical competencies.

On-site workshops

Audiovisual material

Self-study

Coaching Coaching

Self-study

Audiovisual material

On-site workshops

Self-study

Audiovisual material

On-site workshops

Coaching

The training material have been published at mdid.consciente.ong.
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Experimental designExperimental design: Sample and randomization

Population:
Grades 4-5

~1100 schools

Preselection:
338 schools
465 classes

~7200 students

• Drop schools <10 
students

• Dominated by gangs
• No accessibility
• Assess one 4th and 

one 5th grade

Randomization 
stratified by:

Baseline Teacher 
Score, Department

Math:
85 schools

~2000 students

Pedagogy:
85 schools

~1700 students

Combined:
84 schools

~1700 students

Control:
84 schools

~1800 students
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Sample and randomization

Santa Ana

San Salvador

San Miguel

T1: Math
T2: Pedagogy
T3: Combined
Control

Departments in sample Schools in sample
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Timeline
Experimental design: Timeline

20232022

May - Oct:
Training

April:
Randomiza

tion

Oct: 
Midline 
Tests

April:
Training 

Refresher

Feb:
Recruitment

July: 
Classroom 

Observation 
Endline

April: 
Baseline 

Tests

Aug: 
Classroom 

Observation 
Midline

Oct: 
Endline 
Tests
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Balancing at baseline: teachers
Control T1 T2 T3 p pfe N

Math variables
Baseline test score 0.59 0.61 0.63 0.61 0.650 0.037 338
Favorite subject is math 0.71 0.68 0.60 0.69 0.463 0.266 314
Least favorite subject math 0.11 0.09 0.11 0.12 0.958 0.921 236
Teaches math exclusively 0.90 0.96 0.95 0.94 0.451 0.409 338

Class variables
Number of classes 1.46 1.48 1.32 1.33 0.054 0.046 333
Average class size 15.46 17.54 15.53 15.96 0.406 0.394 333
Teaches both 4th and 5th grade 0.46 0.48 0.32 0.33 0.054 0.046 333
Teaches only 4th grade 0.29 0.24 0.31 0.29 0.778 0.744 333
Teaches only 5th grade 0.25 0.28 0.37 0.39 0.169 0.191 333

Sociodemographic variables
Female 0.64 0.62 0.59 0.64 0.872 0.863 338
Age in years 45.60 47.90 46.86 46.14 0.521 0.423 336
Years of teaching experience 10.26 11.19 13.63 11.30 0.152 0.141 330
Has a bachelor degree 0.40 0.35 0.46 0.46 0.405 0.369 338

pfe: p-value from model including strata fixed-effects
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Balancing at baseline: students

Control T1 T2 T3 p pfe N

Math variables
Baseline test score 0.29 0.29 0.28 0.30 0.015 0.298 6010
Favorite subject is math 0.43 0.41 0.42 0.42 0.615 0.876 5399
Least favorite subject math 0.41 0.40 0.38 0.37 0.202 0.608 5038

Sociodemographic variables
Female 0.49 0.50 0.51 0.48 0.325 0.253 5865
Age in years 10.66 10.73 10.75 10.71 0.147 0.662 5556
Household has electricity 0.98 0.99 0.98 0.98 0.092 0.224 6073
Household has a fridge 0.90 0.90 0.91 0.90 0.538 0.894 6002
Household has a car 0.41 0.43 0.42 0.42 0.835 0.878 5707
Number of household members 5.31 5.34 5.26 5.25 0.594 0.720 5879

pfe: p-value from model including strata fixed-effects
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Test performance at baseline
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Example items (teachers)

Mean

add/subtract two digits
four digit by two digit division

add/subtract two-digit decimals
multiply decimal number with entire number

fraction addition
simplify fraction

compute percentage
average/median

direct proportionality
convert units (length, weight, money)

recognize lines of symmetry
calculate angle in triangle

name geometric figures
calculate area

calculate volume
interpret descriptive graph

0 10 20 30 40 50 60 70 80 90 100
Percent correct

Numeric sense and arithmetics Geometry Data, statistics and probability
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ITT effects on test scores

T1: Math

T2: Pedagogy

T3: Combined

-.4 -.2 0 .2 .4 -.4 -.2 0 .2 .4

Midline Endline

Teachers Students Grade 4 students Grade 5 students

Intention-to-treat effects on standardized test scores
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ITT effects on endline pedagogy test scores

T1: Math

T2: Pedagogy

T3: Combined

-.5 0 .5 1 1.5
Intention-to-treat effects on standardized scores

Exam completeness
Lesson implementation quality
Pedagogy score
Structure score
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ITT effects on students’ attitudes

T1: Math

T2: Pedagogy

T3: Combined
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Favorite subject is math
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Favorite activity is school
Least favorite activity is school

Intention-to-treat effects
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Possible explanations for small effects

Learning deficit already too high.
▶ Teaching better at 4th or 5th grade does not help much, if children

do not understand basic concepts that have been introduced in earlier
grades.

No scope to adapt lesson due to strict ESMATE lesson plans.
▶ Shortly before our interventions went into the field, the ministry of

education introduced a new mandatory teaching plan in mathematics
that left little room for adaption.
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Some evidence for treatment effect heterogeneity

Effects on students’ test scores by baseline competence level

Midline Endline

T1: Math 0.016 (0.061) 0.062 (0.073)
T1: Math × Baseline score 0.125+ (0.064) -0.090 (0.068)
T2: Pedagogy -0.003 (0.070) 0.034 (0.082)
T2: Pedagogy × Baseline score 0.120+ (0.068) -0.034 (0.066)
T3: Combined -0.079 (0.062) -0.009 (0.089)
T3: Combined × Baseline score 0.016 (0.073) -0.032 (0.085)

N 4342 2153
Test scores standardized by control-group distribution; including strata fixed-effects and
controls; SEs clustered by teacher ID.
+ p < .1, ∗ p < .05, ∗∗ p < .01, ∗∗∗ p < .001
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Comprehensive use of ESMATE
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Comprehensive use of ESMATE
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Conclusions

Although the interventions had some lasting impacts on teachers’
content knowledge and pedagogical proficiency, little effect could be
observed on their teaching practice or on the learning gains by their
students.
The effectiveness of teacher trainings in developing countries likely
depends a lot on the context, and in our case the context might not
have been beneficial.
▶ Training teachers who teach at later grades might have been

ineffective due to the large learning deficits that already accumulated
among these students.

▶ The pedagogical training could have been ineffective due to a settings
with a very strict curriculum and little scope to adapt.

In general, we believe that focus should be set on mitigating early
learning deficits most effectively.
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