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Machine learning has already impacted low-income countries

Need: 1.7 billion people lack access 
to formal finance.

Opportunity: Many have a mobile 
phone. Mobile money can transfer 
funds.

How they use their phone can help 
predict whether they’ll repay credit. 
(Björkegren 2010, Björkegren and 
Grissen 2020)



Mobile credit scoring

• Patterns of 
• Calls

• Mobility

• Top up

• Use machine learning to 
find the characteristics that 
predict repayment
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Machine learning has already impacted low-income countries

Digital Credit

• Huge demand

• Small impacts on welfare (Suri, 
Bharadwaj, Jack 2021; Brailovskaya, 
Dupas, Robinson 2023; Björkegren, 
Blumenstock, Folajimi-Senjobi, Mauro, 
Nair 2023)

• Need consumer protection



Types of AI

Predictive

Make decisions from digital 
data

• Credit scoring

• Targeting digital aid

• Weather/flood forecasting

Generative

So far: create output 
(text/image/video)

• Chatbots (ChatGPT)



The web is falling short in Africa

Sub-Saharan 
Africa:

85% of people 
covered by 
mobile 
broadband

37% use 
internet 



Content Bandwidth

(Ballatore, Graham, Sen 2017)

What is the main issue limiting 

you from using the internet more?

68% data cost

11% network

(ResearchICTAfrica 2022)



Sierra Leone

GDP per capita $509

Primary schools:

• 42 students per teacher

• 6% have electricity

• 1% have internet
• 86% have mobile phone 

coverage (2G)

theTeacher.AI Chatbot
Choi, Garrod, Atherton, Joyce-Gibbons, Mason-Sesay, 
Björkegren. NeurIPS Workshop on GAIED 2023

How can I support 

students who fall behind

Write a lesson plan to 

teach two digit addition

Describe immunization 

and give examples for a 

5th grade class in Sierra 

Leone



Activities to teach 

shapes

"To teach shapes to grade 6 pupils, it's important to make the learning engaging and 

interactive. Here are a few activities you can try:

1. Shape Scavenger Hunt: Send students on a scavenger hunt around the classroom or 

school to find objects that represent different shapes. Provide a list of shapes, such as 
triangles, squares, rectangles, circles, and hexagons. Students can take pictures or draw 

the objects they find and then share them with the class.

2. Shape Art Collage: Have students create a shape art collage using construction 

paper. Provide a variety of shapes and ask them to use the shapes to create images or 
designs. Encourage creativity and allow them to showcase their individual style.

3. Shape Bingo: Create a shape bingo game using flashcards with different shapes. 
Give each student a bingo card with various shapes and call out the shapes randomly. 

Students can mark the corresponding shape on their bingo card. The first one to get a 
line or full card calls out ""Bingo!""

4. Shape Sorting: Provide a variety of real-life objects, such as books, toys, and 
household items. Ask students to sort the objects based on their shapes. They can 

group together objects that are triangles, rectangles, circles, or other shapes. This 
activity helps students develop their shape recognition skills.

5. Descriptive Shape Drawings: Give each student a piece of paper and ask them to 
close their eyes. Describe a specific shape using its attributes, such as ""a shape with 

three straight 

Msg 1 of 2: please send the word continue to recieve part 2"



Concepts

Lesson planning and 
assessment

Writing support

Professional development and 
classroom management

Other

How do teachers use the chatbot?
469 teachers, asking 40,350 queries April 2023-Oct 2024.
Classified using LLM



When you use X 
instead of Y for 

teaching 
activities, what 

are the 
reasons?

(endline survey)

AI instead of search

Search 

instead of 

AI

“I stopped using the web when 

I got access to use Teacher AI”



Data

theTeacher.AI

Take first query of each thread
• Omit sensitive or filler (‘hi’)

Google.com.sl

Scrape top 5 search results

Mimic an Android mobile device in Sierra Leone

Omit results with scraping errors (23%)

Queries

AI Responses Search Results



AI used mostly to retrieve content

By functionality

AI overlaps with existing contentAI generates new content

(Does the search result contain the core information and ideas as the AI response? 1-10)



Only 2% of search results from in-country



AI is 3,107x more data efficient



An AI response is 87% cheaper than a search result

AI chatbot

Web search

Cost of 

bandwidth 

($1.01/gb)

+
Cost of 

inference

(GPT3.5 / 

GPT4o mini)



In blinded evaluation, teachers rate AI responses as better

25 teachers 

recruited on 

Prolific

Shown query 

plus either the 

response from 

AI or the text 

of a top 5 
search result

Asked to cite 

sources when 

evaluating 
correctness



Could AI Leapfrog the Web?

AI can reformat content to work better on small screens and slow 
connections.

How can we design better information services for ~1 billion people 
underserved by the web?

Notes:

- Less educated teachers use the system less

- Context is English speaking

- Training required

See also partner ai-for-education.org

Daniel Björkegren

dan@bjorkegren.com

https://dan.bjorkegren.com

https://ai-for-education.org/
https://ai-for-education.org/
https://ai-for-education.org/
https://ai-for-education.org/
https://ai-for-education.org/


AI opportunities

Issues

• Infrastructure

• Familiarity

• Hallucinations / quality

• Localization
• Little data on the poor, rare languages
• Different problems (disease burden)

• Transparency + manipulation
• Algorithmic literacy
• Adjusting algorithms to anticipate

• Alignment with different values



Content: Comparing responses

AI Response Search ResultQuery



Content: Comparing responses

Computed using LLM

Correlation with human ratings: 0.64

AI Response Search ResultQuery

Contains score
Does the search result 

contain the core information 

and ideas as the AI 

response?

1-10



The history of basketball

Basketball originated in the United 

States in the late 19th century. It was 

invented by Dr. James Naismith, a 

Canadian physical education instructor, 

in December 1891. The game was 

created as a way to keep his students 

active during the winter months. The first 

game of basketball was played with a 

soccer ball and two peach baskets as 

goals.

…

Contains: 7.5/10

AI response Search result



Please tell us a story for class one kids

Once upon a time, there was a little girl named Lily. 

Lily loved to explore the world around her and 

learn new things. One day, she went on an exciting 

adventure to the forest with her friends.

As they walked through the tall trees, they 

discovered a hidden treasure chest. They couldn't 

wait to see what was inside! Lily and her friends 

carefully opened the chest and found a magical 

book.

…

AI response Search result

Contains: 2/10



Quality
A teacher submitted this question:

The history of basketball

They received the following response. Please read 

the response carefully, and answer the questions 

that follow.

Rate response:

• Told to spend up to 3 min

• Cite sources

25 teachers 

on Prolific

Each shown 

10 randomly 

selected 

queries

AI response
Search 

result 
(main text of a top 5)

Random 

(blinded)



Quality



Where else might AI be useful?

• Education
• Different school structure yielded 50% more learning per year in Kenya 

(Gray-Lobe, Keats, Kremer, Mbiti, Ozier 2022)

• Large gains from personalization in India (Muralidharan, Singh, Ganimian 
2019)

• Health care
• “Fewer than 50% of cases are correctly managed…70-90% of 

expenditures are medically unnecessary” (Banerjee, Chowdhury, Das, 
Hammer, Hussam, Mohpal 2023)

• Law/Business
• Little access to legal/business advice

• Entrepreneurs in Kenya: (Otis, Clarke, Delecourt, Holtz, Koning 2023)



AI in low-income countries

Most opportunities will require adaptation

Many opportunities will spill over from rich country investments

Others will require specific investments

Many unique risks will require vigilance and adaptation
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