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 	 International research suggests that teacher 
professional development is an effective way of 
increasing teachers’ competencies and, 
ultimately, improving student outcomes (Asian 
Development Bank, 2021; World Bank, 2016). 
However, developing countries face issues that 
hinder teacher knowledge and skills 
development, one of which relates to the quality 
of pre-and in-service teacher training (Global 
Partnership for Education, 2019).

	 Given the importance of teacher quality and 
adaptability, especially in blended settings after 
the pandemic (Saavedra et al., 2020), decision-
makers have shown an interest in reviewing their 
teacher professional development policies. In 

fact, improvements in teacher quality and 
educational outcomes are one of the priority 
evaluation agenda of the National Economic and 
Development Authority (NEDA), a premier 
socioeconomic planning body of the government 
of the Philippines. They commissioned 3ie to 
conduct a rapid evidence assessment (REA) to 
answer the following questions: what are the 
effects of pre-service and in-service training 
programs for teachers on students learning 
outcomes; do these effects vary by context, 
training types, delivery modality, or other key 
moderators; and which are the monitoring and 
evaluation systems used to ensure the quality of 
the teacher training programs identified?

	 Rapid evidence assessment of teachers’ training 
programs in low-and middle-income countries 
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	 State of the evidence on professional development programs in L&MICs

	 The search for relevant studies 
initially identified 11,565 records. 
We included 101 evaluations of 
professional development 
programs for analysis. The 
publication of these studies shows 
an increase since 2007, particularly 
in the last five years. Further details 
on the project flowchart are 
presented in figure A1 (see 
Appendix 1).

	 Most of the studies evaluated 
professional development 
programs using experimental 
designs (n = 79). Sixteen studies 
reported cost-effectiveness 
analyses. Studies were usually 
conducted in Sub-Saharan Africa 
(n = 33), Latin America (n = 31) and 
East Asia and the Pacific (n = 19). 
By country, studies in China (n = 
12), India (n = 8), and Kenya (n = 8) 
were the most prevalent.

	 More than half of the studies 
evaluated multicomponent 
professional development 
programs (n = 63), a combination of 
teachers’ training with other 
components, such as the provision of 
books or technology and school 
community engagement activities, to 
improve students’ academic 
performance. The remaining 
assessed single-component 
professional development programs 
(n = 38), mainly focused on building 
or improving teachers’ capacities 
through training. The average 
program duration was 8 months.

	 Almost all programs provided 
in-service training only (n = 97). 
Few implemented pre-service 
training (n = 2), or both pre- and 
in-service training (n = 2). The 
programs were most frequently 
delivered in person (n = 74), and 

some used both in-person and online 
delivery modes (n = 12). 

	 The professional development 
programs focused most commonly 
on primary school levels (n = 73), 
followed by secondary (n = 23), and 
preschool levels (n = 14). Sixty-two 
studies reported the program setting: 
these focused on rural areas (n = 27), 
both rural and urban areas (n = 20), 
and urban areas only (n = 15).

	 The professional development 
programs were frequently funded by 
government agencies (n = 44), such 
as DFID and USAID. Other funders 
were multilateral organizations (n = 19), 
including World Bank, and NGOs (n = 
19), such as 3ie and Save the Children. 
Common program implementers 
were government agencies (n = 52),  
 
NGOs (n = 27), and academic 
organizations (n = 17), such as J-PAL.
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	 Evidence of effects of professional development programs in L&MICs

	 Among the subset of professional 
development programs focused on 
in-service training at primary school 
levels, conducted in middle-income 
countries and evaluated through 
experimental designs, single-
component programs result in 
lower math scores than 
multicomponent programs (SMD = 
-0.04, 95%CI = -0.07, -0.01), though 
the difference is small. When 
comparing language scores, there is 
also an advantage of multicomponent 
programs, although the difference 
with single-component programs is 
not statistically significant (SMD = 
-0.02, 95%CI = -0.07, 0.02).

	 In addition, we looked at the 
characteristics of a sample of single- 
and multicomponent programs that 
reported larger positive effects on 
student learning. Tables A2 and A3 
(Appendix 2) present summaries of 
these example programs, which show 
some common characteristics:
	� These professional development 
programs were usually long-term, 
covering the academic year.

	� These professional development 
programs frequently provided a group 
training session plus ongoing support 
throughout the length of the program. 
Examples of this support include 
classroom observation, provision of 
feedback, and regular text messages 
to teachers.  
	� Considerations for programming and 
policy professional development 
programs tend to have positive 
effects on student’s learning 
outcome. While there is variation in 
the effects across programs, there are 
also ample opportunities to have 
effective professional development 
programs. 
	� Our analyses suggest that the design 
of the programs matter. These are 
some options to consider when 
planning teacher professional 
development programs to improve 
student learning: 
	z Consider implementing 

multicomponent programs, in which 
teacher training is complemented 
with the provision of resources and 
other school community activities 
aimed to support teachers and 
students. Comprehensive programs 

may work better at tackling complex 
education issues, particularly those 
that include individual components. 
	z Consider implementing long-term 

programs with continued teacher 
support throughout the program. This 
could help ensure that the 
implementation of the program is 
appropriate and may provide 
teachers with more learning 
opportunities. While this finding was 
drawn by looking at the 
characteristics of programs with 
larger effects, it is also aligned with 
recent work around international 
teacher professional development 
programs (Popova et al., 2022). 
	z Consider promoting active 

engagement with academic 
organizations and the program 
research teams. It is likely that the 
involvement of these stakeholders 
encourages the design of evidence-
based programs.
	z Programs implemented locally may 

work better compared to national and 
regional programs. Local programs 
may be more adept at addressing 
particular local needs.



	 Evidence of effects of professional development programs in L&MICs

	 We extracted data from a subset of 
single- and multicomponent 
Professional Development programs 
(n = 31 single-component and n = 16 
multicomponent), which focused on 
in-service teacher training and were 
evaluated using experimental 
designs. We conducted meta-
analyses and moderator analyses to 
identify the effects of these 
professional development programs. 
The full list of program 
characteristics used in the 
moderator analysis, as well as the 
individual findings, are presented in 
Table A1 (Appendix 2). 

	 When considering all studies and 
outcomes for all subjects, the 
evidence suggests that professional 
development programs can have 
positive effects on students’ 
learning outcomes (Standardized 
Mean Difference (SMD) = 0.11, 95% 
Confidence Interval (CI) = 0.06, 0.16). 
Among these studies, professional 
development programs delivered 
in-person have larger effects 
compared to hybrid programs (SMD = 
0.08, 95%CI = 0.02, 0.14), and those 
implemented at the national scale 
result in smaller effects compared to 

local professional development 
programs (SMD = -0.21, 95%CI = 
-0.35, -0.06). 

	 Single-component professional 
development programs show a 
small positive effect on language 
but not on math outcomes (SMD = 
0.08, 95%CI = 0.03, 0.12; and SMD = 
0.02, 95%CI = -0.01, 0.04; 
respectively). Single-component 
programs funded by academic 
organizations have larger effects in 
both math and language scores (SMD 
= 0.16, 95%CI = 0.08, 0.24; and SMD 
= 0.21, 95%CI = 0.11, 0.32; 
respectively). National and regional 
programs result in smaller effects on 
math outcomes compared to 
programs implemented locally 
(SMD = -0.13, 95%CI = -0.20, -0.06; 
and SMD = -0.14, 95%CI = -0.22, 
-0.07; respectively), and programs 
including lectures and where 
teachers were trained by the 
research team or government 
officials have higher language scores 
(SMD = 0.29, 95% CI = 0.16, 0.43; 
SMD = 0.30, 95%CI = 0.17, 0.43; and 
SMD = 0.26, 95%CI = 0.14, 0.39; 
respectively). 

	 Multicomponent professional 
development programs show 
positive but small effects on both 
language and math outcomes SMD 
= 0.07, 95%CI = 0.04, 0.09; and SMD 
= 0.05, 95%CI = 0.03, 0.07; 
respectively). Professional 
development programs with the 
following characteristics – compared 
to programs without these features 
– have larger effects on language 
scores: including individual 
activities, such as developing lesson 
plans or reflecting on practice after 
receiving feedback, has the largest 
effect (SMD = 0.50, 95%CI = 0.07, 
0.93). However, using a cascade 
training model, where some 
teachers/mentors receive training first 
and then they train participating 
teachers (SMD = 0.10, 95%CI = 0.07, 
0.14), and embedding coaching 
support throughout the program 
(SMD = 0.07, 95%CI = 0.02, 0.12) 
show positive but much smaller 
effects on language scores. In turn, 
programs with funding from private 
organizations and coaching activities 
have slightly smaller effects on math 
scores (SMD = -0.05, 95%CI = -0.08, 
-0.02; and SMD = -0.04, 95%CI = 
-0.075, -0.003; respectively). 
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	 Considerations for future research

	 Teacher professional development is 
an important topic for policy 
development, which could be 
explored further. Based on the 
findings from this REA, we identify 
several areas where future research 
could be directed: 
	� Incorporate the full body of 
evidence identified at the search 
stage of the REA (n = 101 
evaluations). The analyses presented 
here cover around half of this global 
literature. 
	� Incorporate the analysis of subskill 
measures. We combined similar 
outcomes (e.g. letter identification 
and reading, or addition and 
geometry) to create “language” and 

“math” outcome measures for each 
program. Additional analysis using 
specific indicators could help 
understand if professional 
development programs have different 
effects at the subskill level. 
	� Incorporate teacher-level 
outcomes to explore the theory of 
change of professional 
development programs. We 
presented analyses on student-
level outcomes only, but we also 
identified and excluded 92 studies 
due to reporting other types of 
outcomes, including measures of 
teacher performance, attitudes, 
and beliefs.

	� Incorporate additional information 
from included professional 
development programs. Many 
times, the impact evaluation reports 
did not include comprehensive 
information about the program design, 
implementation and monitoring. An 
additional search of program 
documentation and other evaluations, 
such as process evaluations, could 
enrich the analyses. 
	� Incorporate rigorous impact 
evaluations as part of the design 
of pre-service professional 
development programs. This would 
contribute to building up the scarce 
evidence around the effects of these 
programs in L&MICs.
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	 Additional evidence of professional development programs

Study San Antonio et al., 2011 Abeberese et al., 2014

Context

Setting: Not specified
School level: Primary
Grade: 6
Scale: Regional (Bicol region)

Setting: Not specified
School level: Primary
Grade: 4
Scale: Regional (Tarlac province)

Professional 
development 

program

Single-component 

Module-Based Professional development 
for Teachers (MBPDT), aimed to improve 
teaching quality in math. MBDPT was an 
in-service training program, delivered 
in-person. Teachers participated in an 
orientation workshop focusing on modules 
to enhance their professional competence, 
including: (1) Learning Activities for 
Different Learners, (2) Teaching 
Approaches, (3) Developing Higher Order 
Thinking Skills in Teaching Mathematics, 
(4) Mathematics (Part I), and (5) 
Mathematics (Part II).

Multicomponent

Sa Aklat Sisikat Read-a-Thon, a reading program 
with in-service training, delivered in-person, and 
based on three components: (1) teacher training 
to incorporate reading in the curriculum, 2) 
provision of age-appropriate books, and (3) 
delivering 31-day “read-a-thons” to encourage 
children to read and support teachers to 
incorporate reading into their classes.

The school system expects students to develop 
reading fluency by the fourth grade, hence the 
program targeted 4th grade students.

Program length 
(exposure) 5 weeks 3 months

Training length 5 weeks 2 days

Frequency of 
training and 

implementation

Teachers attended an orientation 
workshop on ways of using modules to 
enhance their professional competence. 
Every week for five weeks, teachers 
received new material and follow-ups from 
the school heads and supervisors in terms 
of how they were studying the modules. 

Teachers were trained by the research 
team: local educational practitioners. 

Sa Aklat Sisikat provided a two-day training 
session focused on how to teach reading in an 
engaging way, how to increase reading at 
school and at children’s homes, and how to 
implement a “read-a-thon.”

Sa Aklat Sisikat is an NGO based in Manila and 
has implemented reading programs in all 
provinces of the country.

Summary of 
results

The MBPDT program did not lead to 
significant effects on teachers’ 
commitment levels, teachers’ professional 
content knowledge and students’ math 
proficiency levels. The sample size in this 
study was small (50 classrooms), and the 
authors highlighted that it was low-cost 
with possibilities to be expanded.

With a sample size of 5,510 students in 100 
schools, the authors found immediate 
improvements in reading test scores of 0.13 
standard deviations (SD) and of 0.06 SD three 
months later. More reading in school also led to 
a small increase in the number of books 
children read at home. The authors suggested 
creating teachers’ incentives and strategies to 
emphasize the importance of reading. 

Table 1: Summary of professional development programs conducted in the Philippines
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	 Government monitoring of professional development programs

	 The studies did not usually report 
information about the monitoring of 
professional development programs. 
However, professional development 
programs conducted in India 
(Banerjee et al., 2016; Duflo et al., 
2015) embedded a government-led 
monitoring system. The Haryana 
state government supported the 
programs’ implementation through 
their existing school monitoring 
system: Associate Block Resource 
Coordinators (ABRCs). The ABRCs 
acted as block and district 
supervisors and field-level monitors of 
schools. Although the ABRCs were 
initially established to ensure better 
professional development 

management by monitoring and 
guiding school teachers, the lack of 
practical training on the 
operationalization of monitoring 
processes limited their role and they 
were generally involved in 
administrative tasks. Hence, the state 
government asked the research team 
to help revive the ABRCs. For this, 
the Haryana government supported 
various activities, including:  
	� Creating a new system within their 
body, where academic leaders within 
the Haryana government can monitor 
and advise teachers during the 
programs’ implementation
	� Assigning district officials, the 
management of monitoring tools 

and the training of block-level 
officials on monitoring teachers, 
analyzing the data, and writing the 
monitoring reports
	� Supporting district officials to facilitate 
monthly meetings with program 
stakeholders, including block-level 
officials, the State Council for 
Education Training and Research 
(SCERT), the research team, and the 
NGO implementing the professional 
development programs. 
	� Requesting senior government 
officials to take action on issues 
being discussed during these 
monthly meetings.
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Figure A1: Project flowchart 
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 Table A1: Findings for main models and moderator analyses 

 
All programs 
All outcomes 

(1) 

Single-component 
programs 

Math outcomes 
(2) 

Multicomponent 
programs 

Math outcomes 
(3) 

Single-component 
programs 

Language outcomes 
(4) 

Multicomponent 
programs 

Language outcomes 
(5) 

Main model 
(without moderators) 

SMD = 0.11, 95% CI 
= 0.06, 0.16 

Positive, statistically 
significant 

SMD = 0.02, 95% CI 
= -0.01, 0.04 

Not statistically 
significant 

SMD = 0.05, 95% 
CI = 0.03, 0.07 

Positive, statistically 
significant 

SMD = 0.08, 95% CI 
= 0.03, 0.12 

Positive, statistically 
significant 

SMD = 0.07, 95% CI 
= 0.04, 0.09 

Positive, statistically 
significant 

Moderators      

Continent  
(compared to East Asia 
and Pacific) 

Insufficient degrees 
of freedom, hence 
unreliable results 

Not sufficient 
programs in 

each moderator 
category 

South Asia: 
SMD = -0.07, 95% 

CI = -0.17, 0.02 
Not statistically 

significant 
Sub-Saharan 

Africa: 
SMD = -0.08, 95% 

CI = -0.19, 0.03 
Not statistically 

significant 

Latin America and 
Caribbean: 

SMD = -0.06, 95% CI 
= -0.25, 0.12 

Not statistically 
significant 

Sub-Saharan Africa: 
SMD = -0.03, 95% CI 

= -0.21, 0.15 
Not statistically 

significant 

Not sufficient 
programs in 

each moderator 
category 

Country 

Not sufficient 
programs in 

each moderator 
category 

Not sufficient 
programs in 

each moderator 
category 

Not sufficient 
programs in 

each moderator 
category 

Not sufficient 
programs in 

each moderator 
category 

Not sufficient 
programs in 

each moderator 
category 

Setting  
(compared to both: 
urban and rural) 

Rural: 
SMD = -0.06, 95% CI 

= -0.18, 0.06 
Not statistically 

significant 
Urban: 

SMD = 0.03, 95% CI = 
-0.15, 0.21 

Not statistically 
significant 

Not sufficient 
programs in 

each moderator 
category 

Rural: 
SMD = 0.02, 95% 
CI = -0.03, 0.08 
Not statistically 

significant 

Rural: 
SMD = 0.02, 95% CI 

= -0.08, 0.11 
Not statistically 

significant 
Urban: 

SMD = 0.05, 95% CI 
= -0.05, 0.14 

Not statistically 
significant 

Rural: 
SMD = 0.00, 95% CI 

= -0.11, 0.11 
Not statistically 

significant 

Scale of the program  
(compared to local) 

National programs: 
SMD = -0.21, 95% CI 

= -0.35, -0.06 
Negative, statistically 
significant Regional 

programs: 
SMD = -0.14, 95% CI 

= -0.29, 0.02 
Not statistically 

significant 

National programs: 
SMD = -0.13, 95% 
CI = -0.20, -0.06 

Negative, statistically 
significant 

Regional programs: 
SMD = -0.14, 95% 
CI = -0.22, -0.07 

Negative, statistically 
significant 

National programs: 
SMD = -0.03, 95% 

CI = -0.17, 0.10 
Not statistically 

significant 
Regional programs: 
SMD = -0.04, 95% 

CI = -0.14, 0.05 
Not statistically 

significant 

National programs: 
SMD = -0.12, 95% CI 

= -0.34, 0.09 
Not statistically 

significant 
Regional programs: 

SMD = -0.13, 95% CI 
= -0.27, 0.00 

Not statistically 
significant 

Not sufficient 
programs in 

each moderator 
category 

Program funder: 
Academic organization 
(binary indicator)  

SMD = 0.03, 95% CI 
= -0.12, 0.18 

Not statistically 
significant 

SMD = 0.16, 95% CI 
= 0.08, 0.24 

Positive, statistically 
significant 

SMD = -0.03, 95% 
CI = -0.06 0.01 
Not statistically 

significant 

SMD = 0.22, 95% CI 
= 0.11, 0.32 

Positive, statistically 
significant 

SMD = 0.02, 95% CI 
= -0.03, 0.07 

Not statistically 
significant 

Program funder: 
Government agency 
(binary indicator) 

SMD = 0.03, 95% CI 
= -0.06, 0.13 

Not statistically 
significant 

SMD = 0.04, 95% CI 
= -0.03, 0.10 

Not statistically 
significant 

SMD = -0.03, 95% 
CI = -0.06, 0.01 
Not statistically 

significant 

SMD = -0.01, 95% CI 
= -0.13, 0.11 

Not statistically 
significant 

SMD = 0.03, 95% CI 
= -0.02, 0.08 

Not statistically 
significant 

Program funder: 
Multilateral organization 
(binary indicator) 

Insufficient degrees 
of freedom, hence 
unreliable results 

Not sufficient 
programs in 

each moderator 
category 

Not sufficient 
programs in 

each moderator 
category 

SMD = -0.07, 95% CI 
= -0.20, 0.06 

Not statistically 
significant 

Not sufficient 
programs in 

each moderator 
category 

Program funder: Private 
organization (binary 
indicator) 

Insufficient degrees 
of freedom, hence 
unreliable results 

Not sufficient 
programs in 

each moderator 
category 

SMD = -0.05, 95% CI 
= -0.08, -0.02 

Negative, statistically 
significant 

SMD = -0.06, 95% CI 
= -0.20, 0.07 

Not statistically 
significant 

SMD = 0.02, 95% CI 
= -0.03, 0.07 

Not statistically 
significant 

Program funder: NGO 
(binary indicator) 

Insufficient degrees 
of freedom, hence 
unreliable results 

SMD = -0.05, 95% 
CI = -0.11, 0.02 
Not statistically 

significant 

SMD = -0.01, 95% 
CI = -0.06, 0.04 
Not statistically 

significant 

SMD = 0.01, 95% CI 
= -0.18, 0.21 

Not statistically 
significant 

SMD = -0.01, 95% CI 
= -0.09, 0.07 

Not statistically 
significant 



 
All programs 
All outcomes 

(1) 

Single-component 
programs 

Math outcomes 
(2) 

Multicomponent 
programs 

Math outcomes 
(3) 

Single-component 
programs 

Language outcomes 
(4) 

Multicomponent 
programs 

Language outcomes 
(5) 

Program implementer: 
Academic 
organization (binary 
indicator) 

SMD = 0.03, 95% CI 
= -0.14, 0.19 

Not statistically 
significant 

SMD = -0.01, 95% 
CI = -0.10, 0.09 
Not statistically 

significant 

SMD = -0.02, 95% 
CI = -0.09, 0.06 
Not statistically 

significant 

SMD = -0.07, 95% CI 
= -0.18, 0.05 

Not statistically 
significant 

SMD = -0.01, 95% CI 
= -0.15, 0.13 

Not statistically 
significant 

Program implementer: 
Government agency 
(binary indicator) 

SMD = -0.10, 95% CI 
= -0.20, 0.00 

Not statistically 
significant 

SMD = -0.03, 95% 
CI = -0.10, 0.04 
Not statistically 

significant 

SMD = 0.03, 95% 
CI = -0.02, 0.08 
Not statistically 

significant 

SMD = -0.04, 95% CI 
= -0.17, 0.09 

Not statistically 
significant 

SMD = -0.03, 95% CI 
= -0.12, 0.07 

Not statistically 
significant 

Program implementer: 
Multilateral 
organization (binary 
indicator) 

SMD = -0.01, 95% CI 
= -0.06, 0.04 

Not statistically 
significant 

Not sufficient 
programs in 

each moderator 
category 

Not sufficient 
programs in 

each moderator 
category 

Not sufficient 
programs in 

each moderator 
category 

Not sufficient 
programs in 

each moderator 
category 

Program implementer: 
Private organization 
(binary indicator) 

Insufficient degrees 
of freedom, hence 
unreliable results 

SMD = 0.02, 95% CI 
= -0.17, 0.21 

Not statistically 
significant 

Not sufficient 
programs in 

each moderator 
category 

SMD = -0.02, 95% CI 
= -0.18, 0.14 

Not statistically 
significant 

Not sufficient 
programs in 

each moderator 
category 

Program implementer: 
NGO (binary indicator) 

Insufficient degrees 
of freedom, hence 
unreliable results 

SMD = 0.05, 95% CI 
= -0.20, 0.30 

Not statistically 
significant 

SMD = -0.04, 95% 
CI = -0.08, 0.01 
Not statistically 

significant 

SMD = 0.00, 95% CI 
= -0.19, 0.19 

Not statistically 
significant 

SMD = 0.01, 95% CI 
= -0.07, 0.09 

Not statistically 
significant 

School level: 
Preschool (binary 
indicator) 

Insufficient degrees 
of freedom, hence 
unreliable results  

Not sufficient 
programs in 

each moderator 
category 

Not sufficient 
programs in 

each moderator 
category 

SMD = 0.09, 95% CI 
= -0.27, 0.46 

Not statistically 
significant 

Not sufficient 
programs in 

each moderator 
category 

School level: Primary 
(binary indicator) 

SMD = -0.05, 95% CI 
= -0.21, 0.10 

Not statistically 
significant 

SMD = -0.02, 95% 
CI = -0.09, 0.05 
Not statistically 

significant 

Not sufficient 
programs in 

each moderator 
category 

SMD = 0.01, 95% CI 
= -0.15, 0.17 

Not statistically 
significant 

Not sufficient 
programs in 

each moderator 
category 

School level: 
Secondary (binary 
indicator) 

SMD = -0.06, 95% CI 
= -0.14, 0.03 

Not statistically 
significant 

SMD = -0.01, 95% 
CI = -0.08, 0.05 
Not statistically 

significant 

SMD = 0.02, 95% 
CI = -0.05, 0.09 
Not statistically 

significant 

SMD = -0.06, 95% CI 
= -0.19, 0.08 

Not statistically 
significant 

Not sufficient 
programs in 

each moderator 
category 

Delivery mode  
(compared to hybrid)  

In-person delivery:  
SMD = 0.08, 95% CI 

= 0.02, 0.14 
Positive, statistically 

significant 

In-person delivery: 
SMD = -0.01, 95% 

CI = -0.07, 0.06 
Not statistically 

significant 

In-person delivery: 
SMD = -0.04, 95% 

CI = -0.14, 0.05 
Not statistically 

significant 

In-person delivery: 
SMD = 0.08, 95% CI 

= -0.13, 0.30 
Not statistically 

significant 

In-person delivery: 
SMD = 0.06, 95% CI 

= -0.27, 0.15 
Not statistically 

significant 

Length of the program  
(exposure in months) 

Insufficient degrees 
of freedom, hence 
unreliable results  

SMD = -0.00, 95% 
CI = -0.01, 0.00 
Not statistically 

significant 

SMD = -0.00, 95% 
CI = -0.00, 0.00 
Not statistically 

significant 

SMD = -0.00, 95% CI 
= -0.01, 0.01 

Not statistically 
significant 

SMD = -0.00, 95% CI 
= -0.01, 0.00 

Not statistically 
significant 

Length of the training  
(exposure in days) 

SMD = -0.00, 95% CI 
= -0.00, 0.00 

Not statistically 
significant 

SMD = 0.00, 95% CI 
= -0.00, 0.00 

Not statistically 
significant 

SMD = -0.00, 95% 
CI = -0.00, 0.00 
Not statistically 

significant 

SMD = 0.00, 95% CI 
= -0.00, 0.00 

Not statistically 
significant 

SMD = -0.00, 95% CI 
= -0.00, 0.00 

Not statistically 
significant 

Did the program 
include group 
activities (e.g. 
learning circles)? 
(binary indicator) 

SMD = 0.06, 95% CI 
= -0.06, 0.17 

Not statistically 
significant 

SMD = 0.05, 95% CI 
= -0.01, 0.11 

Not statistically 
significant 

SMD = -0.03, 95% 
CI = -0.08, 0.02 
Not statistically 

significant 

SMD = 0.08, 95% CI 
= -0.02, 0.19 

Not statistically 
significant 

SMD = -0.02, 95% CI 
= -0.10, 0.06 

Not statistically 
significant 

Did the program 
include individual 
activities (e.g. self-
study)? (binary 
indicator) 

SMD = -0.06, 95% CI 
= -0.15, 0.02 

Not statistically 
significant 

SMD = 0.04, 95% CI 
= -0.02, 0.10 

Not statistically 
significant 

SMD = 0.26, 95% 
CI = -0.11, 0.62 
Not statistically 

significant 

SMD = -0.05, 95% CI 
= -0.17, 0.07 

Not statistically 
significant 

SMD = 0.50, 95% CI 
= 0.07, 0.93 

Positive, statistically 
significant 

Did the program 
include coaching or 
mentoring of 
individual teachers? 
(binary indicator) 

SMD = 0.02, 95% CI 
= -0.06, 0.10 

Not statistically 
significant 

SMD = -0.00, 95% 
CI = -0.07, 0.06 
Not statistically 

significant 

SMD = -0.04, 95% 
CI = -0.07, -0.00 

Negative, 
statistically 
significant 

SMD = -0.00, 95% CI 
= -0.12, 0.11 

Not statistically 
significant 

SMD = 0.07, 95% CI 
= 0.02, 0.12 

Positive, statistically 
significant 

Did the program 
include a cascade 
model of training? 
(binary indicator) 

Insufficient degrees 
of freedom, hence 
unreliable results 

SMD = 0.04, 95% CI 
= -0.33, 0.40 

Not statistically 
significant 

SMD = -0.02, 95% 
CI = -0.08, 0.03 
Not statistically 

significant 

SMD = -0.02, 95% CI 
= -0.21, 0.17 

Not statistically 
significant 

SMD = 0.10, 95% CI 
= 0.07, 0.14 

Positive, statistically 
significant 



 
All programs 
All outcomes 

(1) 

Single-component 
programs 

Math outcomes 
(2) 

Multicomponent 
programs 

Math outcomes 
(3) 

Single-component 
programs 

Language outcomes 
(4) 

Multicomponent 
programs 

Language outcomes 
(5) 

Who conducted the 
training: Other school 
teachers (binary 
indicator) 

SMD = -0.03, 95% CI 
= -0.15, 0.08 

Not statistically 
significant 

SMD = -0.01, 95% 
CI = -0.08, 0.05 
Not statistically 

significant 

SMD = 0.03, 95% 
CI = -0.02, 0.08 
Not statistically 

significant 

SMD = -0.10, 95% CI 
= -0.20, 0.01 

Not statistically 
significant 

SMD = -0.04, 95% CI 
= -0.14, 0.06 

Not statistically 
significant 

Who conducted the 
training: University 
professors or post-
graduate students 
(binary indicator) 

SMD = -0.06, 95% CI 
= -0.16, 0.05 

Not statistically 
significant 

SMD = -0.03, 95% 
CI = -0.09, 0.04 
Not statistically 

significant 

Not sufficient 
programs in 

each moderator 
category 

SMD = -0.08, 95% CI 
= -0.21, 0.04 

Not statistically 
significant 

Not sufficient 
programs in 

each moderator 
category 

Who conducted the 
training: Researchers 
(binary indicator) 

SMD = 0.21, 95% CI 
= -0.01, 0.43 

Not statistically 
significant 

SMD = 0.03, 95% CI 
= -0.04, 0.10 

Not statistically 
significant 

Not sufficient 
programs in 

each moderator 
category 

SMD = 0.30, 95% CI 
= 0.17, 0.43 

Positive, statistically 
significant 

Not sufficient 
programs in 

each moderator 
category 

Who conducted the 
training: Government 
officials (binary 
indicator) 

Insufficient degrees 
of freedom, hence 
unreliable results 

SMD = -0.03, 95% 
CI = -0.09, 0.04 
Not statistically 

significant 

Not sufficient 
programs in 

each moderator 
category 

SMD = 0.26, 95% CI 
= 0.14, 0.39 

Positive, statistically 
significant 

Not sufficient 
programs in 

each moderator 
category 

Who conducted the 
training: Others (e.g. 
NGO officials) (binary 
indicator) 

Insufficient degrees 
of freedom, hence 
unreliable results 

SMD = 0.06, 95% CI 
= -0.29, 0.41 

Not statistically 
significant 

SMD = -0.04, 95% 
CI = -0.08, 0.01 
Not statistically 

significant 

SMD = 0.12, 95% CI 
= -0.23, 0.46 

Not statistically 
significant 

SMD = 0.01, 95% CI 
= -0.06, 0.08 

Not statistically 
significant 

Did the program 
include follow-up 
activities (e.g. SMS)? 
(binary indicator) 

SMD = 0.04, 95% CI 
= -0.04, 0.12 

Not statistically 
significant 

SMD = 0.04, 95% CI 
= -0.01, 0.10 

Not statistically 
significant 

SMD = 0.02, 95% 
CI = -0.02, 0.06 
Not statistically 

significant 

SMD = 0.08, 95% CI 
= -0.03, 0.19 

Not statistically 
significant 

SMD = -0.01, 95% CI 
= -0.06, 0.05 

Not statistically 
significant 

Did the program 
include workshops? 
(binary indicator) 

SMD = 0.03, 95% CI 
= -0.05, 0.10 

Not statistically 
significant 

SMD = 0.03, 95% CI 
= -0.03, 0.09 

Not statistically 
significant 

SMD = 0.02, 95% 
CI = -0.04, 0.07 
Not statistically 

significant 

SMD = -0.07, 95% CI 
= -0.18, 0.04 

Not statistically 
significant 

SMD = -0.02, 95% CI 
= -0.11, 0.07 

Not statistically 
significant 

Did the program 
include lectures? 
(binary indicator) 

Insufficient degrees 
of freedom, hence 
unreliable results 

SMD = -0.02, 95% 
CI = -0.09, 0.04 
Not statistically 

significant 

SMD = 0.04, 95% 
CI = -0.02, 0.11 
Not statistically 

significant 

SMD = 0.29, 95% CI 
= 0.16, 0.43 

Positive, statistically 
significant 

SMD = 0.03, 95% CI 
= -0.11, 0.17 

Not statistically 
significant 

Was the program 
based on needs 
diagnostics or 
designed with local 
stakeholders? (binary 
indicator) 

SMD = -0.03, 95% CI 
= -0.14, 0.07 

Not statistically 
significant 

SMD = -0.04, 95% 
CI = -0.11, 0.03 
Not statistically 

significant 

SMD = -0.04, 95% 
CI = -0.18, 0.10 
Not statistically 

significant 

SMD = 0.00, 95% CI 
= -0.15, 0.15 

Not statistically 
significant 

SMD = -0.01, 95% CI 
= -0.09, 0.07 

Not statistically 
significant 

Did the program focus 
on subject content? 
(binary indicator) 

SMD = 0.02, 95% CI 
= -0.09, 0.13 

Not statistically 
significant 

SMD = -0.03, 95% 
CI = -0.09, 0.03 
Not statistically 

significant 

SMD = -0.01, 95% 
CI = -0.06, 0.03 
Not statistically 

significant 

SMD = -0.03, 95% CI 
= -0.16, 0.10 

Not statistically 
significant 

SMD = -0.01, 95% CI 
= -0.06, 0.05 

Not statistically 
significant 

Did the program focus 
on pedagogy? (binary 
indicator) 

Insufficient degrees 
of freedom, hence 
unreliable results 

SMD = 0.04, 95% CI 
= -0.02, 0.11 

Not statistically 
significant 

SMD = -0.03, 95% 
CI = -0.07, 0.01 
Not statistically 

significant 

Not sufficient 
programs in 

each moderator 
category 

SMD = 0.02, 95% CI 
= -0.03, 0.08 

Not statistically 
significant 

Did the program 
include the use of 
technology? (binary 
indicator) 

SMD = -0.08, 95% CI 
= -0.16, 0.01 

Not statistically 
significant 

SMD = -0.00, 95% 
CI = -0.07, 0.06 
Not statistically 

significant 

SMD = 0.03, 95% 
CI = -0.01, 0.08 
Not statistically 

significant 

SMD = -0.04, 95% CI 
= -0.17, 0.10 

Not statistically 
significant 

SMD = -0.01, 95% CI 
= -0.08, 0.05 

Not statistically 
significant 

 
Note: Column 1 shows the results of robust variance estimation models (Fisher & Tipton, 2015; Hedges et al., 2010), which allow to incorporate all 
programs and all learning outcomes, regardless of the subject measured. The results of single- and multicomponent programs on math learning 
outcomes are shown in columns 2-3. The findings of single- and multicomponent programs on language learning outcomes are shown in columns 
4-5. All columns present statistically significant effects at 95% confidence level. The data extracted from professional development programs and 
moderators used in these analyses were based on Popova and colleagues’ work (2022).  



Table A2: Examples of single-component professional development programs with positive and 
precise effects on student test scores 

Study Chen et al., 2020 – 
China 

Castro et al., 2021 – 
Peru 

Baker-Henningham et 
al., 2019 – Jamaica 

Ashraf et al., 2020 – 
Uganda 

Ding & Rubie-
Davies, 2019 – China 

Context  

Setting: Not 
specified 
School level: 
Secondary 
Grades: 6 and 7 
Scale: Local 

Setting: Rural 
School level: Primary 
Grades: 2 and 4 
Scale: National 

Setting: Urban 
School level: Primary 
Grade: 1 
Scale: Local 

Setting: Not specified 
School level: Primary 
Grade: 1 
Scale: Local 

Setting: Urban 
School level: Primary  
Grade: 8 
Scale: Local 

professional 
development 
Program 

Teachers were 
filmed in the 
classroom, 
assessed by 
coaches and 
received feedback 
on teaching quality. 

Teachers were 
observed in the 
classroom, assessed 
by coaches and 
received feedback on 
teaching quality. 

Violence-prevention 
training, including use 
of demonstrations, 
practice activities with 
feedback and group 
discussions. 

1) Teachers' training  
2) Classroom visits 

Teacher training on 
three areas of 
teaching: challenging 
tasks, detailed 
feedback, and 
personal regard 
(immediacy). 

Program length 
(exposure) 

1 school year 1 school year 8 months 1 school year 4.5 months 

Training length 1 school year 1 school year 8 months Every term for 2 weeks 4.5 months 

Frequency of 
training and 
implementation 

Five 2-hour 
sessions every 
month or two. 
Coaches used 
selected parts of the 
classroom video 
observations to 
discuss and reflect 
with teachers on 
areas of 
improvements. 
Teachers developed 
plan to implement 
these 
improvements. 

Coaches (selected 
among “top 
performers” and 
experienced teachers) 
provided feedback 
every month. Based 
on coaches’ 
observations of 
teachers’ in their 
classroom, they 
developed 
improvement plans. 
Discussions between 
coaches and teachers 
also took place 
following the plans.  

Teachers were offered 
12 hours of workshop 
sessions, as well as 
one in-class support 
session per month. 
All sessions included 
three steps: planning 
discussion, supporting 
the teacher in the 
classroom, and 
debriefing and goal 
setting. 

Sessions focused on 
pedagogical skills such 
as using precise 
language, introducing 
new concepts, and 
understanding how 
children learn 
conducted by trained 
tutors. After the 
training, monthly class 
visits occurred to 
observe how teachers 
engage with students 
and reflect on how to 
improve they practice. 

A two-week training to 
present the program 
theory and three 
subsequent 
workshops, each one 
month apart. 

Summary of 
results 

Teachers increased 
their pedagogical 
skills which 
increased student 
learning. 

1) Teachers 
increased their 
pedagogical skills 
which increased 
student learning after 
1 year. 
2) Despite the high 
cost of coaching, the 
program showed 
long-lasting effects on 
teachers' skills.  

1) Teachers used 
significantly less 
violence against 
children, leading to a 
better classroom 
environment.  
2) Children improved 
their early learning 
skills, especially oral 
language and self-
regulation skills. 

Improvements in 
student outcomes were 
attributed to teachers’ 
improved pedagogy. 
Students were more 
engaged and 
inquisitive. Teachers 
had more desire to 
learn.  

Increased 
achievement of all 
students and 
improved self-concept 
of students with low 
and med performance 
in the entrance 
examination. Low-
expectation students 
benefited the most. 

 

  



Table A3: Examples of multicomponent professional development programs with positive and precise 
effects on student test scores 

Study Beg et al., 2022 – 
Pakistan Jukes et al., 2017 – Kenya He et al., 2008 – India Fuje & Tandon, 

2018 – Mongolia 
Banerjee et al., 

2016 – India 

Context 

Setting: Not specified 
School level: 
Secondary 
Grade: 6 and 8 
Scale: Regional 

Setting: Rural 
School level: Primary 
Grade: 1 
Scale: Local 

Setting: Rural and Urban 
School level: Primary 
Grade: 2 and 3 
Scale: Regional 

Setting: Rural 
School level: 
Primary 
Grade: Not 
specified 
Scale: Regional 

Setting: Rural 
and Urban 
School level: 
Primary 
Grade: 1 to 5 
Scale: Regional 

Professional 
development 
program 

1) eLearn Classrooms: 
teachers received a 
preloaded tablet, and 
they could project the 
content to a project-
installed LED screen.  
2) eLearn Tablets: 
students received 
individual tablets with 
math and science 
content, but only 
science teachers 
received tablets. 
Teachers could not 
display the content to 
the class.  
In both intervention 
arms, teachers were 
given video lectures on 
a math and scientific 
concept (less than 30 
hours of content).  

1) Teacher training to 
improve literacy 
2) Malaria screening and 
treatment program 

1) Machines arm: 
Interactive educational 
machines to be 
individually used by 
students. 
2) Activities arm: 
Activities designed using 
440 flashcards and 
teachers’ manuals with 
recommended drills. 
The educational content 
was the same across 
"Machines" and 
"Activities". 

1) Provision of 
children books 
2) Teachers' 
training to 
improve their 
skills to support 
students in math, 
reading, and 
writing activities 

1) Summer 
Camps: provide 
remedial 
instruction to 
academically 
weak children 
2) TM: Teacher 
training and 
Materials 
3) TMV: Training 
(on how to 
improve basic 
reading and 
arithmetic), 
Materials, and 
Volunteering 
Support. 
4) TaRL: 
Teaching at the 
Right Level and 
government 
monitoring   

Program length 
(exposure) 

3-4 months 2 school years 1 school year 1 school year 1) 1 month 
2) 2 school years 
3) 2 school years 
4) 1 school year 

Training length 
2 days plus 30 hours of 
video lectures 

2 school years 5 days plus regular 
contact with program 
monitors  

1 week, under 
cascade model 

Not specified 

Frequency of 
training and 
implementation 

In both intervention: 
one day on orientation 
to the new 
technologies and 
another day on how to 
combine classroom 
teaching with 
technology-enabled 
multimedia content. 

A 3-day workshop with 
guided opportunities to 
create new instructional 
materials, a problem-solving 
workshop 4 months after the 
start of the school year, and 
a refresher training the 
following school year. 
Ongoing support for teachers 
for two years through weekly 
text messages providing brief 
instructional tips and 
motivation. 

School teachers and 
teaching assistants 
received a 5-day training 
session to learn how to 
implement the program. 
Schools also had regular 
access to external 
program monitors to 
assist teachers.  
Pratham, the program 
developer, provided 
assistance to teachers, 
but could not mandate the 
implementation of the 
curriculum as designed. 

Cascade model: 
mentor teachers 
were trained for 4 
days by well-
qualified national 
trainers and 
conducted 2 visits 
per school to 
mentor fellow 
teachers. 
Teachers 
received a 3 day 
training session. 

Details of the 
training were not 
specified.  
For TM, and 
TMV classrooms 
were never 
organized around 
initial learning 
levels. In TaRL, 
the allocation of 
a specific hour of 
the day facilitated 
the organization 
on students by 
learning levels.  

Summary of 
results 

1) eLearn Classrooms 
increased student 
achievement. 
2) eLearn Tablets 
decreased student 
achievement on 
combined math and 
science exams 
designed for the 
projects. 

Teachers used written text 
more often and focused more 
on letters and sounds.  
Student scores increased in 
word reading and oral 
reading fluency after two 
years. School dropout was 
also reduced. Effects were 
greater on girls than boys.  
Anti-malaria intervention did 
not affect educational 
achievement. 
The authors emphasized that 
this type of training was low 
cost and can be expanded.  

Overall higher students’ 
test scores from the 
teacher training 
program. Weaker 
students benefited more 
when teachers directed 
"Activities", while 
stronger students 
benefited more from 
"Machines".  

1) Provision of 
books with 
teacher training 
raised students’ 
achievement.  
2) When provided 
alone, teacher 
training and 
books were not 
effective. 

1) Summer 
camp, TMV and 
TaRL 
interventions 
significantly 
improved both 
language and 
math scores.  
2) TM 
interventions had 
no effect. 
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