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Learning crisis & scaling effective education approaches

70% of 10-year-olds in LMICs are unable to read and
understand a simple sentence (UNICEF 2020).

High demand from governments for cost-effective education
programs that can be scaled to address this challenge.

A growing evidence base on effective educational programs
highlights possible solutions to improve learning (GEEAP
2023).

Tutoring is one solution that works, but is costly and difficult
to scale.

Often when effective programs are expanded at scale,
effectiveness decreases (Bryan et al. 2019; List 2022;
Muralidharan & Singh 2023).



Potential of A/B testing

Ongoing iteration and testing, such as regular use of A/B
testing, can help mitigate and even reverse a pilot-to-scale
‘voltage drop’ by improving program cost-effectiveness and
scalability over time.

Relates to other work on innovation and experimentation for
scale (e.g. Kremer et al., 2020), and adaptive sampling and
testing (e.g. Athey et al., 2023; Kasy and Sautmann, 2021).

A/B testing is a common approach used in the tech sector to
optimize program impact as organizations scale their reach.

High returns from A/B testing in tech, e.g. Microsoft A/B
tests → 10-25% revenue increase each year (e.g. Kohavi and
Thomke, 2017, Koning et. al., 2022; Siroker and Koomen
2015).
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Some A/B testing principles: ‘3 Rs’

1 Rigorous (like RCTs)

– By randomizing, results reflect causal differences

2 Rapid

– Results are turned around within weeks, using short-term
outcomes to inform real-time decisions

3 Regular

– A/B testing is built into routine organizational Monitoring &
Evaluation (M&E) systems. Multiple tests in rapid succession
to optimize cost-effectiveness.
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Rigorous, Rapid, and Regular

After each test, the most cost-effective version is adopted as the
new status quo.



Optimizing a phone tutoring program for cost-effectiveness
and scale

Tutoring is one of the most effective educational approaches
in the literature (Nickow et al. 2020; Cortes et al. 2024).

But tutoring remains hard to scale due to high costs and
complex logistics. Some tutoring programs cost over $2,000
per child.

We leverage the widely available technology of basic phones
to improve cost-effectiveness and scalability (Aker et al. 2012;
Muralidharan et al. 2019; Cortes et al. 2023; Angrist et al.
2023; Glewwe et al 2024; Andrabi et al 2024).

We rapidly evaluated multiple versions of the phone-based
tutoring program over 12 successive A/B tests.
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The phone tutoring program: high-access platform
(mobiles phones) + effective pedagogy (targeting
instruction)



Highly targeted instruction: Assess and Target



Strong base of evidence across contexts



Now to optimize for cost-effectiveness and scalability:
program modification examples



Testing 2 types of innovations

To maximize scalability, addressed both sides of the equation: cost
and effectiveness:

1 Effectiveness-enhancing innovations

– Improving or adding program components

2 Cost-reducing innovations

– Streamlining administrative tasks or reducing components and
complexity
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Learning Assessment

Adapting a version of the ASER
test (Banerjee et al. 2007;
Banerjee et al. 2017; Angrist et
al. 2022), covering foundational
numeracy skills.
space
Learning is scored from 0 (no
correct answers) to 4 (division
correct). Our main outcome is
learning scores expressed in
standard deviations.



A/B test sample

Country: Botswana

12+ tests over 12 terms

Total sample size: 14,818

Average age: 9

% female: 52

Median grade: 4

Baseline balance across arms

71% response rate at
endline, equal across arms
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Timeline

Figure: Timeline of A/B tests

Mid 20
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12 rigorous, rapid trials
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Results



Cost-reducing modifications were as effective

A: Dosage Distribution

Weekly 20-min call v. bi-weekly 40-min

Weekly 20-min call v. bi-weekly 40-min

B: Implementer Type

Same tutor per call v. different tutors

Same tutor per call v. different tutors

C: Scheduling Assignment Mechanism

Facilitator-led decentralized v. call center centralized
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727

733
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-0.03 (-0.14, 0.07)

-0.05 (-0.16, 0.07)
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-0.02 (-0.12, 0.08)

-0.01 (-0.12, 0.10)

Learning (90% CI)
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Effect of
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  0-.5 0 .5



Effects of cost-reducing modification vs. status quo

Panel A: Dosage Distribution
Bi-weekly call Bi-weekly call Pooled

(1) (2) (3) (4) (5)
Learning (SD) Learning (SD) Learning (SD) Learning (SD) Learning (SD)

Version B Modification -0.031 -0.040 -0.046 -0.052 -0.044
(0.064) (0.064) (0.068) (0.067) (0.046)
[0.627] [0.536] [0.502] [0.440] [0.339]

Observations 727 727 733 733 1460
Status Quo Group Mean 2.860 2.860 2.867 2.867 2.863
Controls None Bsl level None Bsl level Bsl level

Panel B: Implementer Type
Different tutors Different tutors Pooled

(1) (2) (3) (4) (5)
Learning (SD) Learning (SD) Learning (SD) Learning (SD) Learning (SD)

Version B Modification -0.055 -0.058 -0.020 -0.006 -0.035
(0.059) (0.055) (0.063) (0.061) (0.041)
[0.345] [0.292] [0.754] [0.915] [0.396]

Observations 1193 1193 1017 1017 2210
Status Quo Group Mean 2.466 2.466 2.589 2.589 2.522
Controls None Bsl level None Bsl level Bsl level

Panel C: Scheduling Assignment Mechanism
Call Center Centralized

(1) (2)
Learning (SD) Learning (SD)

Version B Modification -0.010 -0.012
(0.065) (0.064)
[0.884] [0.845]

Observations 915 915
Status Quo Group Mean 2.538 2.538
Controls None Bsl level



Several effectiveness-enhancing tests improved learning

A: Tech Package: Add-ons

Value add of SMS (on top of phone call)

Complementary WhatsApp videos

Homework SMS

B: Motivational Nudges

Nudge to influence caregiver engagement

Testimonials from caregivers of previous beneficiaries

C: Caregiver Engagement

Caregiver co-leads tutorial (via encouragement)

Caregiver co-leads tutorial (via encouragement)

A/BTest
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Observations

0.12 (-0.00, 0.24)

0.02 (-0.07, 0.11)

0.08 (-0.01, 0.17)

0.05 (-0.06, 0.16)

0.01 (-0.11, 0.12)

0.25 (0.10, 0.40)

0.20 (0.08, 0.32)

Learning (90% CI)

Modification on

Effect of
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0.25 (0.10, 0.40)

0.20 (0.08, 0.32)

Learning (90% CI)

Modification on

Effect of

  0-.5 0 .5



Effects of effectiveness-enhancing tweak vs. status quo

Panel A: Tech Package Add-ons
Value add of SMS WhatsApp videos Homework SMS

(1) (2) (3) (4) (5) (6)
Learning (SD) Learning (SD) Learning (SD) Learning (SD) Learning (SD) Learning (SD)

Version B Modification 0.116 0.118 0.022 0.028 0.082 0.084
(0.073) (0.073) (0.055) (0.053) (0.055) (0.053)
[0.114] [0.106] [0.694] [0.596] [0.134] [0.116]

Observations 738 738 1173 1173 1232 1232
Status Quo Group Mean 2.663 2.663 2.728 2.728 2.351 2.351
Controls None Bsl level None Bsl level None Bsl level

Panel B: Motivational Nudges
Caregiver nudge Testimonials

(1) (2) (3) (4)
Learning (SD) Learning (SD) Learning (SD) Learning (SD)

Version B Modification 0.053 0.046 0.006 0.003
(0.067) (0.067) (0.069) (0.069)
[0.428] [0.493] [0.934] [0.963]

Observations 739 739 754 754
Status Quo Group Mean 3.022 3.022 2.601 2.601
Controls None Bsl level None Bsl level

Panel C: Caregiver Engagement
Caregiver co-leads Caregiver co-leads

(1) (2) (3) (4)
Learning (SD) Learning (SD) Learning (SD) Learning (SD)

Version B Modification 0.249 0.242 0.200 0.191
(0.090) (0.090) (0.075) (0.075)
[0.006] [0.007] [0.008] [0.011]

Observations 454 454 611 611
Status Quo Group Mean 2.625 2.625 2.605 2.605
Controls None Bsl level None Bsl level



Efficiency gains from each cost-reducing test

Innovation Learning Diff (SD) Cost Diff / Child ($) Efficiency Gains (%)

Cost-Reducing Tests

Dosage Distribution
Weekly vs. Biweekly (1) -0.03 -$3.57 0.11

[0.627]
Weekly vs. Biweekly (2) -0.05 -$3.57 0.11

[0.502]

Implementer Type
Same vs. Different Tutor (1) -0.06 -$1.50 0.05

[0.345]
Same vs. Different Tutor (2) -0.02 -$1.50 0.05

[0.754]

Scheduling Assignment Mechanism
Appointments vs. Call Centre -0.01 -$2.82 0.10

[0.884]

Note: “Efficiency Gain” = % reduction in cost per child relative to status quo.



Efficiency gains from each effectiveness-enhancing test

Innovation Learning Diff (SD) Cost Diff / Child ($) Efficiency Gains (%)

Effectiveness-Enhancing Tests — Impact Gains

Tech Package: Add-ons
Call with SMS or not 0.116 $0.18 0.32

[0.114]
WhatsApp Videos 0.022 $0.87 0.00

[0.694]
Homework Assigned 0.082 $0.71 0.29

[0.134]

Motivational Nudges
Caregiver Nudge 0.053 $0.04 0.00

[0.428]
Testimonials 0.006 $0.13 0.00

[0.934]

Caregiver Engagement
Caregiver Co-tutors 0.249 $0.38 0.30

[0.006]
Caregiver Co-tutors 0.200 $0.47 0.22

[0.008]

Note: “Efficiency Gain” = % higher learning relative to status quo.



Significant gains from rapid, rigorous, and regular tests

Base program already shown to improve learning by ∼0.12 SD
(Angrist, Bergman, and Matsheng, 2022).

7 of 12 A/B tests generated large efficiency gains over the
base program.

– Compares favourably to success rates in the tech sector, where
10 to 30% of modifications are more effective than status quo
(Thomke, 2022).

Some cost-effectiveness gains rank in top percentile of the
education literature in LMICs (Angrist et al. 2024; Global
Education Evidence Advisory Panel)



A/B testing updates inaccurate teacher predictions –
rigorous testing is needed and useful

← True difference
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Conclusion

Over the course of 12 successive randomized A/B tests, we
evaluate multiple versions of a tutoring program, a highly
effective education approach which has remained hard to
scale.

Results show that 7 of 12 tests led to improvements in
efficiency, ranging from 5 to 32 percent.

Large efficiency gains came from cost-reducing innovations
that reduced labor-intensive implementation processes, +
effectiveness-enhancing modifications that actively involved
caregivers in their child’s education.

Our findings reveal the returns to iterative testing and
contribute new evidence on scalable & cost-effective tutoring
strategies in education.

Future: scaling the program up in 7 countries, incl. in
Philippines and India, & conducting A/B tests in those
contexts with Government, NGOs, J-PAL, and IPA.



Conclusion

Over the course of 12 successive randomized A/B tests, we
evaluate multiple versions of a tutoring program, a highly
effective education approach which has remained hard to
scale.

Results show that 7 of 12 tests led to improvements in
efficiency, ranging from 5 to 32 percent.

Large efficiency gains came from cost-reducing innovations
that reduced labor-intensive implementation processes, +
effectiveness-enhancing modifications that actively involved
caregivers in their child’s education.

Our findings reveal the returns to iterative testing and
contribute new evidence on scalable & cost-effective tutoring
strategies in education.

Future: scaling the program up in 7 countries, incl. in
Philippines and India, & conducting A/B tests in those
contexts with Government, NGOs, J-PAL, and IPA.



Appendix



A/B testing in the social sector resources

Youth Impact; What Works Hub for Global Education

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

RCT A/B test

2014

Founding & first RCT

First RCT on our health program in Botswana

2015-2017

Building in-house systems

Developing rapid, rigorous M&E systems and data flows

2018

Rapid iterative testing begins

Launched A/B tests for our health program

Added evidence-based TaRL program to our portfolio

2019

Expanding A/B testing to education

Measuring impact on learning through TaRL program

2020-2023

Embedding routine learning into programming

Running regular A/B tests across programs

Testing for impact, cost-effectiveness and scalability

Using data to optimize programming iteratively
Conducted multi-country RCTs to assess if new distance 

education program “ConnectEd” works across contexts

2024

Ingrained systems, rapid expansion

Providing A/B testing technical support to global partners

Conducting termly A/B tests across all our programs

Conducted 50+ randomized trials and counting

Cumulative total

1

1

1

1

3

6

10

16

24

32

41

53



Calculating cost-effectiveness and efficiency gains

We calculate efficiency gains using two procedures. Eq (1),
calculates traditional cost-effectiveness (CEA) as SD gains in
learning per $100

CEA = ∆impact/∆cost ∗ 100 (1)

But Eq(1) has a flooring effect for cost-reducing innovations.
Reductions in cost don’t get detected when impact gains are
preserved. Instead, Eq (2) calculates efficiency gains (e) as follows:

e = ∆/α (2)

where ∆ refers to a change either in impact or costs, depending on
the test, and α refers to the cost or impact in the status quo group.
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