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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

L] between 20% and 40%
L] between 40% and 60%
L] between 60% and 80%
[ ] 80% or more
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Quiz

Primary education net enrollment rate
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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

A Share of correct answers on 1st/2nd grade math
questions among Salvadoran and Swiss pupils
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(Biichel et al. 2022)
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The problem

What's 8 : 27 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.

vV VvV VY

@ 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 Biichel et al. (2022).
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Interventions (additional math lessons)

2 x 90 min./week 2 x 90 min./week 2 x 90 min./week
40 classes, = 800 children 39 classes, = 800 children 30 classes, = 800 children
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Experimental design

T 3: Additional traditional c

. N
5.5 Months
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Main results

p-value: 0.00*

p-value: 0.00*

p-value: 0.01*

p-value: 0.19

p-value: 0.63

Additional math knowledge (in school years)
5

CAL + Teacher CAL + Supervisor Teacher

I Lower bound: control units within treatment schools
[—"1 Upper bound: control units from control schools
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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
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Main results

Number sense & arithmetic IMean
Two digit addition i
Two digit subtraction - ]
Four digit by two digit division i
Compute percentage A I
Rewrite addition as multiplication 1

Add two fractions ]

Geometry & measurement
Convert meters to kilometers I
Compute area of rectangle A ]
Convert seconds to hours I
Compute volume of cube i
Compute area of circleq{___

Data, statistics & probability
Represent information in graph A ]
Interpret descriptive graph i
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Percent of correct answers
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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 (o) 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 effects 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.
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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

Representative teacher
assessment in Morazan,
El Salvador

Baseline teacher
assessment with
training applicants

Endline teacher
assessment with
study participants

Follow-up teacher
assessment with
study participants

Teacher Training

Control Group

Part 1: Assessing teacher content knowledge (IR 24 I p g R lier eliident: Lo s

thro CAL-based professional development
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David, participant of the teacher training

“l have been teaching mathematics since 2012 and | often
had problems conveying the materials. In Consciente’s teacher
training, | 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
| felt at the end of each of the activities always motivated me.
When | came home from school, my wife already knew that |
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. jMil
gracias, Fundacion Consciente!”
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Main results

Table 1: ITT-estimates for the program effects on teachers’ math scores

Immediate effect Effect after one year
Dependent variable: — Percent correct Standardized Percent correct Standardized
(1) 2) (3) (4) (5) (6) (1) 8)
Treatment 5.38%* 552 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 R? 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 controls® No Yes No Yes No Yes No Yes
School controls” No Yes No Yes No Yes No Yes
Stratum FE Yes Yes Yes Yes Yes Yes Yes Yes

Notes: The immediate effect is estimated based on the endline data collected in September 2019 about one month
after the intervention concluded. The persistency of the effect 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.
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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
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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.
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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.

Math General pedagogy Pedagogy and Math
Focus: Teaching mathematic content Focus: Teaching didactic competencies Focus: Combination of DG and MA elements
competencies. to enable teaching of didactic and
mathematical competencies.

On-site workshops On-site workshops On-site workshops
Audiovisual material Audiovisual material Audiovisual material
Self-study Self-study Self-study
Coaching Coaching Coaching

@ The training material have been published at mdid.consciente.ong.
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Experimental design

* Drop schools <10
students

« Dominated by gangs

* No accessibility

« Assess one 4t and
one 5t grade
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Sample and randomization

® T1: Math

® T2: Pedagogy
T3: Combined

® Control

ASama Ana

ASan Salvador

Departments in sample Schools in sample
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Timeline

Aug: l

Ak Classroom . July:
R Ra:g;#iza Observation Mi?i‘l:i‘;'le CEeaEain
Recruitment o Midline Tests Observation

Endline

Ben Jann ( a .ch) Teacher Training in El Salvad



Balancing at baseline: teachers

Control T1 T2 T3 p p N
Math variables
Baseline test score 0.59 061 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 146 148 1.32 1.33 0.054 0.046 333
Average class size 1546 17.54 1553 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 029 024 031 029 0.778 0.744 333
Teaches only 5th grade 0.25 028 0.37 039 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 0.40 035 0.46 0.46 0.405 0.369 338

pfe: p-value from model including strata fixed-effects

Ben Jann (ben.jann®unibe.ch)

Teacher Training in El Salvador

Venice, 20.11.2024

29



Balancing at baseline: students

Control T1 T2 T3 p p'e 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 0.41 042 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 0.49 050 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 0.90 090 0.91 0.90 0.538 0.894 6002
Household has a car 0.41 043 042 042 0.835 0.878 5707
Number of household members 531 534 526 525 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)

add/subtract two digits - [ -
four digit by two digit division =
add/subtract two-digit decimals
multiply decimal number with entire number - ——'
fraction addition - T
simplify fraction - ——'
compute percentage - T | Mean
average/median _—Il‘
direct proportionality - FEEEEEEEEEEEEEEEE |

convert units (length, weight, money) —
[ —

recognize lines of symmetry 1

calculate angle in triangle —
1

name geometric figures
calculate area-| I |
calculate volume -| |

interpret descriptive graph |

T T T T T T T T T T
10 20 30 40 50 60 70 80 90 100

o4

Percent correct
7771 Numeric sense and arithmetics [l Geometry Data, statistics and probability
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© Preliminary results
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ITT effects on test scores

Midline Endline
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Intention-to-treat effects on standardized test scores
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I'TT effects on endline pedagogy test scores

I
1 .
I
—_—t———
T1: Math 1 : —_—————
I
|
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I
: S * Exam completeness
|——— ® Lesson implementation quality
T2: Pedagogy : —_——— * Pedagogy score
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| ——————————— ® Formal aspects score
I
I
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|
—'_.—
T3: Combined : e
I
|
—_—
|
T T T T T
-5 0 .5 1 15

Intention-to-treat effects on standardized scores
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I'TT effects on students’ attitudes

Midline Endline
I I
| |
— [
T1: Math - | |
(I I
i i
| |
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T2: Pedagogy
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Intention-to-treat effects
® Favorite subject is math * Favorite activity is school
® Least favorite subject is math Least favorite activity is school
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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 x Baseline score 0.125" (0.064) -0.090 (0.068)
T2: Pedagogy -0.003 (0.070) 0.034 (0.082)
T2: Pedagogy x Baseline score 0.120" (0.068) -0.034 (0.066)
T3: Combined -0.079 (0.062) -0.009 (0.089)
T3: Combined x 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.
Tp<.1,*p<.05 * p<.01, ** p<.001
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Comprehensive use of ESMATE

80
70
60
~ 50 [ Control
§ I T1: Math
S 40- [ T2: Pedagogy
T3: Combined
30
20
10

T
ESMATE with own elements No ESMATE
Usage of ESMATE in class

Only ESMATE

Ben Jann (ben.jann®unibe.ch) Teacher Training in El Salvador



Comprehensive use of ESMATE
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@ Conclusions
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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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