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Motivation

• Primary school coverage increasing in many developing countries

• Learning indicators such as literacy or completion rates are not as

optimistic

• Many programs have been trying to improve education quality using

technology as part of new pedagogical methods

• Computer hardware combined with adaptive-learning software can

potentially have a strong positive impact on student achievement,

but mixed evidence

• We aim to evaluate the impact of one of those programs: ProFuturo
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Literature: School inputs

• ”Computers for education in Colombia” − Barrera-Osorio and

Linden (2009)

• Little effect found − failure to incorporate them into the education

process

• ’One laptop per child’ (OLPC) in Peru (home and school access)−
Cristia et al. (2012)

• No effect on enrolment or test scores

• Positive effects in cognitive skills (Raven)

• Giving computers to students for home usage may decrease test

scores; mixed evidence in terms of impact on cognitive skills

measured (Malamud and Pop-Eleches (2011) and Beuermann et al.

(2015))
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Literature: Pedagogy

• Muralidharan and Zieleniak (2014) review of education experimental

evidence in developing countries:

• Very little evidence to support the notion that improving school

inputs in a “business as usual” manner will improve learning

outcomes

• Innovations in pedagogy (especially supplemental remedial

instruction targeted to the level of learning of children) have shown

large positive impacts on student learning (e.g. Computer-adaptive

learning − CAL)

Developing countries:

• First generation learners

• High student-teacher ratio

• Very heterogeneous classes
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Literature: Individually-customized computer aided learning

Literature shows some positive results of these type of interventions:

• Banerjee et al. (2007) evaluate a CAL program that consisted of

math games that respond to students’ ability

• Find large gains in test scores at the end of one and two years of the

program

• A series of experimental evaluations of CAL in China have found

modest positive impacts on learning, but program used technology

did not feature extensive individual customization (Lai et al. (2011),

Yang et al. (2013))
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Literature: Individually-customized computer aided learning

• Muralidharan, Singh, and Ganimian (2017) evaluate a CAL program

(Mindspark) explicitly designed to customize pedagogy to the right

level of students in grades 6 to 9 in New Delhi, India.

• Screening test and algorithm

• Computer-adaptive learning system able to finely calibrate students’

baseline competencies and tailor academic content to that level

• High impact in Maths and Language; gain larger for academically

weaker students.
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Literature: Teacher complementarity

• However, in these types of programs technology may be seen as a

substitute and not a complement to teachers

• A. Beg et al. (2019) studied a program in Pakistan that consisted

on video lectures paired with some suggestions of activities for the

teacher to implement in the classroom (no individual customization)

• Found that student achievement in math and science tests increased

only after 4 months

• Some evidence of complementarity between school inputs - teachers

increase attendance and spend more time preparing for lessons

7



Research Question

• A program that combines tailoring instruction to students needs and

using teachers as the main intermediaries in its application may lead

to better outcomes

• What is the impact of a technology-aided instruction program that

has teachers as the main intermediaries for students’ usage?

• Field experiment measuring the impact of ProFuturo
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ProFuturo − Aula Digital (”Digital Class”)

• ProFuturo: Education program started up by Fundación La Caixa

and Fundación Telefónica

• Aim: ”Bridge the education gap in the world by providing quality,

digital education to children from vulnerable environments”

• 2 main objectives:

• ”To improve teachers’ expertise at the techno-pedagogical level” and

• ”To promote meaningful learning in students, based on increasing

their motivation through digital learning experiences”
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ProFuturo − Aula Digital (”Digital Class”)
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Context - Luanda, Angola

• Angola: 29.7 million people

• 27-year civil war ended in 2002

• Ranks 147 in the Human

Development Index (United

Nations, 2017)

• Capital city: Luanda
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ProFuturo − Aula Digital

• Bag with 48 tablets per school, a computer for the teacher, a

projector

• Battery lasts for 8 hours after being charged for 4 hours

• Software runs only offline
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ProFuturo − Aula Digital
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ProFuturo − Aula Digital

• Weclass software:

• Contents of weclass are the same for every country everywhere in the

world (different cultural characteristics and language)

• Contents engaging and approved by several partners (E.g. UNESCO,

Instituto Cervantes,...)

• Portuguese, Maths, Science, Technology

• Ethics and Citizenship module: citizenship, relationship with others,

rules of conduct in school

• Teachers choose which content to use according to children’s needs

and can create their own contents

• Activities that give immediate feedback to students (“ops” or praise

them in exercises and tests at the end of each content)

• Teachers have access to the progress of the students

• Program suggests some pedagogical methods to be applied by

teachers along with the program
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ProFuturo − Aula Digital − ”Valores e Habilidades para a Vida”
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ProFuturo − Aula Digital − ”Mathematics”
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ProFuturo − Aula Digital − ”Portuguese”
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ProFuturo − Aula Digital

• Teachers’ and principals’ training:

• Two training sessions (One before receiving the program and another

some months later)

• Teachers are trained according to the level perceived by the

coordinators (basic, intermediate, high)

• 5h training to principals per session

• 20h training to teachers per session

• Register students and start

• ProFuturo coordinators visit each school every week

• Usually recommended 90 minutes of classes per week, during regular

class schedule
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Experimental design

• 42 catholic primary schools in Luanda

• Randomization at school level, stratifying on region and school

characteristics − 21 received tablets in March 2018, 21 will receive

in May 2019

• Within school, the principal chooses the teachers that will receive

Profuturo’s training (usually 8)

• Within school, the principal chooses the classes that will receive

Aula Digital (principals ended up choosing most of the classes from

4th, 5th and 6th grades)

• Baseline data collected in November 2017 (teachers − before their

training) and the rest February − April 2018

• Endline data collected 1 year later in November 2018 and February

− May 2019.
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Sampling and measurement

• Students

• Survey of 60 randomly selected students and their guardians from

grades 4,5 and 6

• Portuguese, Mathematics and Science cognitive tests to 6 randomly

selected classes from grades 4,5 and 6

• Altruism activity performed after survey and motivation activity

performed after cognitive tests

• Teachers

• Survey, cognitive test and motivation activity to every primary school

teacher (grades 1- 6)

• Classroom observations of 5 randomly selected classes from grades

4,5 and 6 (3 rounds)

• Administrative data from schools and the platform
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Outcomes of Interest

• Students and Teachers:

• Cognitive skills

• Motivation

• Relationship between peers and between students and teachers

• Students:

• Pro-social behavior

• Self-esteem and self-knowledge (that can come from the higher

individualization of learning and higher feedback)

• Teachers:

• Allocation of time

• Pedagogical and teaching practices

• Parents:

• Expectations

• Willingness to invest in children’s education
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Classroom observation

• We developed a “Classroom observation questionnaire” by adapting

the existing “Stallings Classroom Snapshot instrument”

• Allows us to explore behaviour of students, teachers and classroom

dynamics
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Classroom observation

Method:

• 60 minutes class

• 10 observations (snapshots) of 15 seconds each

• During those 15 seconds, enumerators would observe classroom

dynamics and code them according to the instrument’s methodology

• To reduce possible subjectivism on observations, 2 observers per

classroom

• Each observer should follow the following procedure on each

observation:

1. Arrive before the class starts, greet the teacher and find their place

to observe where students cannot see them

2. Answer a first questionnaire

3. Wait 5 minutes to start the first snapshot

4. During and right after each snapshot take notes on a worksheet

5. After each snapshot, code everything in the tablet

6. Leave the class after the 10 snapshots and answer the final

questionnaire 23



Reduced form specification

Yise = α + βTs + δYisb + ζXis + γk + εise (1)

Yise : outcome of interest for individual i in school s measured at Endline;

Ts : treatment indicator for schools which receive Aula Digital and 0 oth-
erwise;

β: intent to treat (ITT) effect for individuals in treated schools relative to
individuals in control schools;

Yisb: outcome of interest for individual i in school s measured at Baseline;

Xis : control variables of gender and age i in school s;

γk : strata fixed effects.
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Balance and Attrition

Table 1: Attrition and Balance

Teachers Students Parents

Variables Panel Endline Panel Panel

Treatment -0.010 -0.010 -0.019* 0.007

(0.026) (0.022) (0.010) (0.031)

Observations 828 828 2,520 1,461

R-squared 0.035 0.039 0.022 0.056

Outcome Mean 0.617 0.861 0.925 0.443

P-value R.I 0.692 0.645 0.0687 0.820
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Preliminary results − Technology

Table 2: Teachers use of technology (teachers survey)

Comfortable using technology Used technology class

Treat 0.00 0.09***

(0.05) (0.02)

P-value RI 0.99 0.00

Obs. 506 479

Outcome mean 0.90 0.03

Table 3: Students use of technology (students survey)

Index Tec Turn on (Tec) Write (Tec) Open program (Tec) Use internet (Tec) Satisfied tec

Treat 0.02 0.04** 0.03 0.05 0.01 -0.05***

(0.02) (0.02) (0.03) (0.03) (0.03) (0.01)

P-value RI 0.54 0.09 0.36 0.26 0.84 0.01

Obs. 2323 2323 2323 2323 2323 2316

Outcome mean 0.54 0.84 0.61 0.52 0.55 0.16

Robust Standard errors, in parentheses, clustered at school level. *p<0.1, **p<0.05, ***p< 0.01.

All specifications include strata fixed effects. Controls include age and gender, and grade for students.
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Preliminary results − Motivation

Table 4: Students motivation (students survey)

Motivation Satisfaction Often late Often miss

Treat -0.01 0.00 0.03 0.00

(0.04) (0.03) (0.02) (0.01)

P-value RI 0.92 0.96 0.24 1.00

Obs. 2323 2323 2255 2264

Outcome mean 0.03 0.02 0.19 0.15

Table 5: Teachers motivation (teachers survey and observations)

Motivation Satisfaction Days late Days missed Teacher absent (OBS)

Treat -0.08 0.01 0.41 -0.32** -0.10*

(0.07) (0.07) (0.27) (0.13) (0.05)

P-value RI 0.41 0.91 0.28 0.12 0.05

Controls YES YES YES YES NO

Obs. 506 506 469 495 84

Outcome mean 0.03 0.01 1.64 1.07 0.15

Robust Standard errors, in parentheses, clustered at school level. *p<0.1, **p<0.05, ***p< 0.01.

All specifications include strata fixed effects. Controls include age and gender, and grade for students.
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Preliminary results − Classroom preparation

Table 6: Classroom preparation (teachers survey)

Notebook Easy to prepare class Time preparing school Time preparing home

Treat 0.03*** 0.07** 0.05 -0.03

(0.01) (0.03) (0.07) (0.12)

P-value RI 0.03 0.13 0.62 0.85

Obs. 500 498 470 490

Outcome mean 0.96 0.81 1.63 1.76

Robust Standard errors, in parentheses, clustered at school level. *p<0.1, **p<0.05, ***p< 0.01.

All specifications include strata fixed effects. Controls include age and gender.
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Preliminary results − Classroom dynamics

Table 7: Classroom dynamics (Observations)

Active instruction Passive instruction Monitoring seatwork Monitoring copying

Treat -0.04 0.12** 0.09*** 0.03

(0.05) (0.04) (0.03) (0.02)

P-value RI 0.40 0.01 0.00 0.25

Obs. 84 84 84 84

Outcome mean 0.25 0.17 0.12 0.05

Robust Standard errors, in parentheses, clustered at school level. *p<0.1, **p<0.05, ***p< 0.01.

All specifications include strata fixed effects.
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Preliminary results − Cognitive Skills

Table 8: Cognitive Skills (teachers and students)

Count forward Count backwards Digit Span Math Test Portuguese Test

Treat 0.10 -0.01 0.10 -0.04 -0.18***

(0.07) (0.07) (0.13) (0.10) (0.06)

P-value RI 0.36 0.89 0.57 0.76 0.06

Obs. 2323 2323 2323 376 376

Outcome mean 5.39 3.58 8.97 0.09 0.11

Robust Standard errors, in parentheses, clustered at school level. *p<0.1, **p<0.05, ***p< 0.01.

All specifications include strata fixed effects. Controls include age, gender and grade.
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Results − Attitudes towards learning, Language and Maths

Table 9: Attitudes (students survey)

Bad in Maths Bad in PT ”I like Maths” ”I like to read” Self-worth Scholastic Competence

Treat -0.06*** -0.01 0.02** 0.00 -0.10 -0.32***

(0.02) (0.01) (0.01) (0.01) (0.08) (0.10)

P-value RI 0.06 0.77 0.09 0.66 0.38 0.03

Obs. 2317 2319 2323 2310 2323 2323

Outcome mean 0.54 0.79 0.95 0.97 21.51 17.92

Robust Standard errors, in parentheses, clustered at school level. *p<0.1, **p<0.05, ***p< 0.01.

All specifications include strata fixed effects. Controls include age, gender and grade.
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Preliminary results − Relationship peers and teachers

Table 10: Social interaction (students and teachers survey and observations)

Peers help Students and teachers get along well Students share Teach student social (OBS)

Treat 0.05*** 0.05** 0.04** 0.01*

(0.02) (0.02) (0.02) (0.00)

P-value RI 0.03 0.11 0.08 0.01

Controls YES YES YES NO

Obs. 2323 506 480 84

Outcome mean 1.75 1.92 0.02 0.00

Robust Standard errors, in parentheses, clustered at school level. *p<0.1, **p<0.05, ***p< 0.01.

All specifications include strata fixed effects. Controls include age, gender, and grade for students.
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Intensity of the program

Table 11: Table 1 - Program Intensity (4th, 5th, 6th) - May

School # Classes #Treated Classes Intensity

1 6 5 83%

2 8 5 63%

3 11 5 45%

4 6 4 67%

5 4 4 100%

6 6 6 100%

7 7 3 43%

8 9 5 56%

9 6 6 100%

10 9 3 33%

11 7 4 57%

12 9 4 44%

13 8 4 50%

14 9 5 56%

15 15 6 40%

16 18 3 17%

17 3 3 100%

18 6 6 100%

19 7 4 57%

20 8 4 50%

21 9 9 100%

Total Intensity 65% 33



Intensity of the program

Table 12: Table 1 - Program Intensity (4th, 5th, 6th) - October

School # Classes #Treated Classes Intensity

1 6 6 100%

2 8 8 100%

3 11 5 45%

4 6 6 100%

5 4 4 100%

6 6 6 100%

7 7 3 43%

8 9 1 11%

9 6 6 100%

10 9 1 11%

11 7 6 86%

12 9 9 100%

13 8 7 88%

14 9 5 56%

15 15 5 33%

16 18 4 22%

17 3 3 100%

18 6 6 100%

19 7 7 100%

20 8 8 100%

21 9 9 100%

Total Intensity 76% 34



Conclusion

• Marginal positive effect on teachers motivation: they report they

missed less days and are less likely to be absent on the day of the

observation

• Evidence supporting the idea of complementarity of inputs, as

teachers improve planning

• Possible increase on passive learning

• Negative effect on perception of scholastic competence

• Higher individualization of learning may lead to greater

self-knowledge?

• Negative impact in actual scholastic competence of the program?

• Positive effects on attitudes towards maths, maybe negative effects

on language

• Brazilian Portuguese

• Subject teachers and students report they enjoy the most in AD is

maths

• Higher level of social interaction among students and between

teachers and students
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