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Outline of the presentation

1. Introduction to Science of Teaching (SoT)
2. SoT numeracy activities
3. Timeline of public good development 
4. Process and content of the numeracy public goods:

a. Teacher training modules
b. Materials guidance for numeracy programs

5. Field Testing
6. Accessing the public goods



Introduction to Science of Teaching

Science of Teaching (SoT) is a four-year (August 2020-December 2024) grant funded by 
the Gates Foundation and implemented by RTI International.

Objective : to provide data, evidence, and innovation in order to improve foundational literacy and 
numeracy (FLN) outcomes in Sub-Saharan Africa and South Asia. 

Main Areas of Focus : 
1. Synthesis of the body of evidence on effectively implementing FLN programs at scale.
2. Generation of new evidence on how to effectively implement FLN programs in LMICs.
3. Dissemination of synthesis products developed and new research generated.



SoT Numeracy Activities 

#1 
Development 

of Public 
Goods

Public goods are resources 
in the public domain that 
can be accessed and used 
by anyone.



Timeline of the development of public goods

Feb-Apr 2023
Listening sessions with experts

Three listening sessions with 
mathematics education 
researchers and practitioners.

May-July 2023
Priority Areas Determined

Nature of the public goods 
determined.; Collaborators 
identified

Aug-Oct 2023
Public Goods Developed

Teacher training modules and 
numeracy materials guidance 
developed.

Nov 2023
Numeracy Workshop

Experts consulted to provide 
feedback on the public goods.

Dec-Feb 2024
Public Goods Revised

Training modules and materials 
guidance revised based on 
feedback.

Feb 2024
Field testing begins



Numeracy Public 
Goods

Priority Areas for Building Public 
Goods.
1) Teacher Professional 

Development modules
2) Guidance on teaching and 

learning materials
3) Assessment-Informed 

instruction – practical 
application



Concept Map 

● A mapping of the topics and 
skills relevant for teaching 
mathematics to grades 1-3 
students.

● The basis for developing 
teacher training modules.



Module Structure

Part 2: Facilitated Teacher 
Discussion
• Guidance for facilitator

• Overview
• Meeting activities

Part 1: Independent Study 
& Practice
• Illustration of teaching
• What do children learn 

about the topic?
• How do you teach the 

topic?
• Teaching practice and 

reflection

1. Teaching Numbers and 
Quantities

2. Teaching Foundations 
of Addition and 
Subtraction

3. Teaching Place Value

Module Topics

Draft Teacher Training Modules



Numeracy Workshop
Invited numeracy experts reviewed 
public goods, provided feedback, 
and made key decisions.

Key takeaways: 
● Structure and format of modules is 

not practical for teachers in LMICs
● Content is technically sound
● Decided to have off-line modules 

for low-resource contexts + 
elearning modules for contexts 
with access.



- Each chapter has an 
introduction

- Existing content is 
revised into digestible 
mini-modules

- Text and module 
length are reduced

- No more independent 
practice, teachers are 
guided through content

- Focus on both 
pedagogy and subject 
knowledge is 
maintained

Mini-Module Redesign

Chapters Mini-Modules

Chapter 1: 
Numbers and Quantities

A. Count

B. Compose, Decompose and Subitize

C. Understand, Read and Write Numbers

D. Compare

Chapter 2: 
Foundations of Addition and 
Subtraction

A. Understand Addition

B. Understand Subtraction

C. Apply Addition and Subtraction

Chapter 3: 
Place Value

A. Group Units and Tens

B. Understand the Digits of Numbers

C. Compare 2- and 3-Digit Numbers



Mini-Module Structure

Chapter Introduction:

1. Mini-modules in this chapter
2. Goals of the chapter
3. List of key terms
4. Guidance on using materials
5. Connections with other math 

concepts

Each Mini-Module:

1. Objectives
2. Recommended materials
3. Illustration of teaching
4. Activity for teachers
5. What do children learn about 

the topic?
6. Reflection 
7. Teaching practice activity



Example Mini-Module

Objectives
Recommended materials
Illustration of teaching

Activity for teachers What do children learn?
Reflection

Teaching practice



Field Testing Mini-Modules
The 3 Place Value mini-modules were tested with 19 elementary school 
teachers in rural Malawi. 

Findings: 

● Well understood by teachers.
● Teachers liked the tables of what 

children learn. 
● Teachers found the activities and 

reflection questions worthwhile. 
● Illustrations of teaching 

sometimes unclear. 

Next steps:

● Design tools for more 
structured field testing.

● Conduct more rigorous field 
tests in ~3 countries.

● Test all mini-modules.



Part 1: Selecting and Using Materials

1. Introduction
2. Design and adoption of teacher and student books
3. The importance of different forms: concrete, pictorial, 

and abstract
4. Selecting appropriate materials
5. Providing or obtaining materials
6. Teacher training on materials
7. Educational technology and online resources
8. Common manipulatives and models

Materials Guidance for 
Numeracy Programs



Introduction and guidance on specific materials:

• Counters
• Fingers
• Ten frame
• Number line
• Bead strings
• Sticks, base 10 blocks and place value chart
• Number cards
• 100 chart
• Fraction strips
• Fraction shapes
• Geometric shapes
• Ruler
• Model clock
• Calendar
• Model money
• Everyday objects for measurement

Part 2: Selecting and Using Materials



Guidance on each material:
1. What it is
2. Why it is used
3. How to obtain or make it
4. What it is used for (links to specific math skills in 

modules)

Part 2: Selecting and Using Materials

Selected materials:
- are effective
- require few resources
- can be easily maintained
- can be used repeatedly for different topics



Accessing the Public Goods

Public Goods will be available through the Science of Teaching website -
through the Numeracy Topic Area OR the Math Community of Practice page.
https://scienceofteaching.site/community-of-practice/



SCIENCE OF TEACHING

Thank you!


	Opening access to numeracy: �Public goods to support mathematics teacher professional development 
	Outline of the presentation
	Introduction to Science of Teaching
	SoT Numeracy Activities �
	Timeline of the development of public goods
	Numeracy Public Goods 
	Concept Map 
	Module Structure
	Numeracy Workshop
	
Each chapter has an introduction

Existing content is revised into digestible mini-modules

Text and module length are reduced

No more independent practice, teachers are guided through content

Focus on both pedagogy and subject knowledge is maintained

	Mini-Module Structure
	Example Mini-Module
	Field Testing Mini-Modules
	Materials Guidance for Numeracy Programs
	Part 2: Selecting and Using Materials
	Part 2: Selecting and Using Materials
	Accessing the Public Goods
	Thank you!

