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Abstract

Programme models intended to improve learning at scale have increased in low-and middle-
income countries. Although some of these programmes have led to gains in learning out-
comes, very little research has been conducted on the extent to which the effects of these
scalable models and programmes persist, especially beyond initial improvements in early
grades. Using evidence from South Africa’s Early Grade Reading Study, a randomised con-
trol trial with three treatment arms implemented from 2015-2017, we assess whether gains
in foundational reading skills achieved in the second or third year of schooling translate into
better learning outcomes in secondary/high school education. By means of an estimation
equation employed in a previous evaluation of the study, we evaluate administrative data to
show a sustained impact of the intervention, with treated learners outperforming their control
group peers by 0.12 standard deviation in overall high-school subject performance in Grades
8 and 9. The results from this study support the argument that investment in foundational
skills during early grades can lead to long-term improvements in learner outcomes, partic-
ularly through the coaching intervention approach implemented in the Early Grade Reading
Study.

Keywords: Long-term outcomes, impact evaluation, early grade reading, high-school out-
comes
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1 Introduction

Increasingly, developing countries are prioritizing foundational reading skills with the expec-
tation that improvements in that area will stimulate the development of new cognitive abilities
and result in better life outcomes for learners (Kim, Lee & Zuilkowski, 2020; Rodriguez, 2022;
Stern et al., 2024). Some of the programmes that have been developed to improve learning at
scale in low-and middle-income countries include:

• The Gauteng Primary Language and Mathematics Strategy was implemented in South
Africa in 2011 as a government-funded programme that aimed to improve learner out-
comes in Home Language (mostly African languages), English as First Additional Lan-
guage, and Mathematics in 1,000 Quintile 1, 2, and 3 schools in which Grade 1-3 learners
were enrolled.1 The design of the interventionmade use of a “best practice” model for sys-
temic change, including a combination of lesson plans, quality learning materials, as well
as both just-in-time training and one-on-one instructional coaching for more than 8,000
teachers (Fleisch & Alsofrom, 2022). The effectiveness of the Gauteng Primary Lan-
guage and Mathematics Strategy was measured using a regression discontinuity design
which compared changes in school average scores between comparable groups of schools
(Fleisch et al., 2016; University of the Witwatersrand & Fleisch, 2018). The evaluation
results revealed that the instructional-coaching model was very effective in improving
learning outcomes and that a model of system-wide coaching as part of a structured ped-
agogic programme in primary schools was financially viable. Although the strategy led
to large gains in both reading and mathematics, it did not survive the political transition
from one provincial minister of education to another and ended in 2014.

• The Reading Catch-Up Programme was implemented in South Africa in 2012 and used
the embedded instructional-coaching model with lesson plans and quality materials. The
Catch-Up Programme was aimed at improving learning outcomes in English as a first ad-
ditional language among Grade 4 learners and made use of the same structed lesson plans,
storybooks, and coaching as the Gauteng Primary Language and Mathematics Strategy.
An impact evaluation of the programme was conducted in 2014, and the results showed
that, although performance improved in both control and intervention schools, interven-
tion schools performed slightly better (Fleisch et al., 2017). Slight gains were noted in
spelling and grammar performance, but learners did not improve enough in English liter-
acy to allow them to deal with the demands of the Grade 4 curriculum.

1 The 1996 South African Schools Act required the government to fund public schools, and the National Norms
and Standards for School Funding policy introduced a quintile-ranking mechanism to ensure equity. Quintile 1
schools cater to the poorest 20% of learners, Quintile 2 schools to the next poorest 20% of learners, and so on.
Quintile 1, 2, and 3 schools are classified as “no-fee” and receive larger state subsidies (Department of Basic
Education, 2004).
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• Between 2016 and 2017, Zambia’s Ministry of Education, with UNICEF support, pi-
loted a remedial Catch-Up Programme based on Teaching at the Right Level methodology
(UNICEF, 2022). The programme was targeted at learners in Grades 3, 4, and 5 in eighty
schools across four districts in the Eastern and Southern Provinces of Zambia. Learn-
ers were grouped according to literacy and numeracy levels rather than by age or grade
and received one hour per day of interactive lessons. The programme was later upscaled
to all 1,877 schools in Zambia’s Eastern and Southern provinces. In 2019, results from
the scaled-up programme showed an increase in the number of Grade 3-5 learners who
could read a simple paragraph, from 68,892 learners at the beginning of the year to about
110,228 learners at the end of the year; in 2020, the programme increased literacy and
numeracy skills among 239,663 students in Grades 3-5.

Since 2008, the ministries of Education in Liberia and Kenya have worked to improve read-
ing outcomes across primary school learners, transitioning from small-scale pilot programmes
to the large-scale implementation of early-grade reading interventions {Citation}. Liberia de-
veloped the Early Grade Reading Assessment Plus programme while Kenya inaugurated the
Primary Math and Reading initiative with funding from the United States Agency for Interna-
tional Development. Liberia’s Early Grade Reading Assessment Plus programme (2008-2011)
had two treatment arms and a control group; the control group received the intervention after
endline assessments. Each of the treatment groups and the control group included sixty schools
in which Grade 2 and 3 learners were enrolled.

The “light” treatment consisted of support for classroom-based assessment as well as the
dissemination of students’ results to parents and community members (Gove, Poole and Ben-
jamin, 2017). In the full treatment, teachers were trained by instructional coaches for ten days
over two semesters and received instructional materials and a manual with scripted lesson plans.
A difference-in-difference strategy was employed to evaluate the effect of Early Grade Reading
Assessment Plus. This evaluation showed that the full treatment increased student achievement
for every Early Grade Reading Assessment subtask with an overall effect size of 0.79 standard
deviation, ranging from 0.39 standard deviation to 1.23 standard deviations. In 2011, based on
these results, Liberia implemented a similar large-scale programme across Grades 1-3 in 1,200
schools (Gove, Poole and Benjamin, 2017). Letter-naming and phonemic awareness were the
only two skills that showed significant improvements relative to the control group.

Kenya’s Primary Math and Reading initiative was designed in response to a study that re-
vealed very low reading performance in several parts of Kenya. The focus of the programme
was professional development for teachers to support large-scale instructional change (Gove,
Poole and Benjamin, 2017). The Primary Math and Reading pilot was implemented by Kenya’s
Ministry of Education between 2011 and 2014 across 1,384 schools. Under the Primary Math
and Reading initiative, students received English and Kiswahili textbooks, and teachers were

2



AFEP Working Paper Zwane (2026)

given a corresponding teaching guide. As a third component to the intervention, teachers were
trained for seven days a year, during which they observed and practiced a model mini lesson. The
final component of the intervention was instructional support through Teachers Advisory Cen-
tre tutors who focused on improving teaching and providing in-classroom instructional support
(Gove, Poole and Benjamin, 2017). The Primary Math and Reading programme produced effect
sizes between 0.3 and 0.8 standard deviation in reading. The intervention resulted in moderate-
to-large effects for all subjects, including English, Kiswahili, Mathematics, and mother tongue.
The Tusome programme (2014-2019) was a large-scale primary math and reading programme
implemented in over 23,500 schools (Gove, Poole and Benjamin, 2017) and has been evaluated
several times, though not always through randomized control trials. The results of an evaluation
of the Tusome programme by (Piper et al., 2018) gave encouraging evidence that countries fac-
ing education quality challenges can successfully implement large-scale, coherent instructional
reforms through existing government systems.

Although gains in learning outcomes in the early grades have been demonstrated from some
of the interventions mentioned above, little research has focused on the extent to which these
scalable models and programmes have had lasting effects on learning outcomes, especially be-
yond initial improvements in early grades (Stern et al., 2023). Research has shown that gains in
learners’ reading fluency through exposure to print improves cognitive skills, including oral lan-
guage, basic reading skills, spelling, content/declarative knowledge, and vocabulary. Learners
who spendmore time engaging in reading developmore advanced vocabularies and stronger lan-
guage comprehension skills (Sparks, Patton andMurdoch, 2013). The exposure of these learners
to print through frequent reading increasingly widens an academic-achievement gap known as
the Matthew Effect.2

In 2008, the Department of Basic Education in South Africa developed a National Reading
Strategy, using resources and techniques to improve learners’ reading competencies through
increased access to books and additional teacher support (Mawoyo & Vally, 2020). One of the
interventions implemented to support this strategy was the Early Grade Reading Study. The
approach employed in the Gauteng Primary Language and Mathematics Strategy study, which
included lesson plans, materials and instructional coaching, was reintroduced in the form of a
collaboration between researchers from the South African Department of Basic Education and
the University of Witwatersrand.

The Early Grade Reading Study was designed to test a basic model of instructional coaching
combined with daily lesson plans and quality educational materials and allowed a comparative

2 The Matthew Effect is a Biblical reference in which the rich get richer, and the poor get poorer; the very children
who can read and have good vocabularies will read more, learn more word meanings, and, as a result, read
better (Stanovich, 1986). Children with weaker vocabularies who read slowly will read less causing them to
have slower development of vocabulary, which as a result prevents further growth in reading ability (Zenex
Foundation, 2022).
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analysis of three distinct intervention models: lesson plans, educational materials, and training
that included embedded coaching (Taylor et al., 2025). After two years of implementation, the
basic model of instructional coaching embedded in a structured pedagogic programme showed
the most consistent gains. The evaluation found that it had statistically significant positive effects
on all Home Language literacy measures and on English sub-tests of 0.25 standard deviation
(Department of Basic Education et al., 2018). A further impact evaluation, conducted a year
after the completion of the program in 2018, revealed that only teachers who received coaching
maintained improved teaching techniques (Cilliers et al., 2022; Department of Basic Education
et al., 2016). The impact evaluation also indicated the magnitude of effects on learning for
students taught by teachers one year after program participation with 0.11 standard deviation
for the training arm and 0.19 standard deviation for the coaching arm (Cilliers et al., 2022;
Department of Basic Education et al., 2016). While sustained gains for learners were observed,
the impact on the second cohort had halved. A further wave of evaluation data was collected in
2023 following the original cohort of learners then in Grade 7, the final year of primary school,
four years after the students participated in the programme. Results showed a sustained impact
of the coaching intervention on Setswana Home Language literacy of 0.17 standard deviation
as well as an improved grade attainment: almost 10% more students reached Grade 7 by the
seventh year of primary school (Department of Basic Education et al., 2024; Stern et al., 2024).
The findings also showed an impact on the reduction of non-readers and an expansion of higher-
order skills such as English written comprehension (Reading a comprehension for themselves
and answering questions based on text that was read).

Previous evaluations of Early Grade Reading Study I have shown that the coaching-based,
structured-pedagogy intervention produced sizeable gains in Setswana Home Language liter-
acy in Grades 1-3. Some of these gains persisted through Grade 7, including improved grade
attainment and reduced numbers of non-readers. What is still unknown is whether the early im-
provements in foundational reading skills led to better learning outcomes in secondary school
or supported timely progression through the initial years of high school. We have linked the
original Early Grade Reading Study learner cohort to School Based Assessment data from the
Data Driven Districts system for Grades 8 and 9 in 2023, thereby providing the first evidence
on the long-term impact of Early Grade Reading Study I on high school performance in South
Africa.

This paper contributes to the literature substantively by providing new evidence on the long-
term effects of an early-grade reading intervention in a low-and middle-income country con-
text. Methodologically, it shows how administrative education data, specifically School Based
Assessment data, can be used to track learners and conduct long term follow-up analyses of
randomized controlled trials.

More specifically, the research objectives were:
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1) To assess the persistence of learning gains achieved through the Early Grade Reading
Study in later years of schooling.

2) To explore the impact of Early Grade Reading Study on educational outcomes such as
grade repetition and the reduction of non-readers.

These objectives were measured in the first two years of high school,3 Grades 8 and 9.

1.1 Research Context

South Africa has an unequal education system in which 93% of schools are public, and its overall
quality is poor. Approximately 83% of learners attend no-fee schools in the poorer parts of the
system and the remaining minority attend fee-paying public schools and private schools. (De-
partment of Basic Education, 2020a). South Africa has a legacy of colonialism and apartheid,
both resulting in deeply entrenched race-based systemic inequalities. Understanding and ad-
dressing the reasons for these continued inequalities and poor learning outcomes have been at
the forefront for government, private sector actors, educators, and academics in the country.

Learning outcomes in the South African education system are very poor, with most learn-
ers performing two or three grades below required grade level (Department of Basic Education,
2020b). A 2007 meta-evaluation by the Zenex Foundation of thirty-four projects conducted by
revealed that learners were being promoted from grade to grade without having mastered the
content and foundational competencies of the previous grades (Zenex Foundation, 2022).This
resulted in cognitive learning backlogs that prevented the development of more complex compe-
tencies. These were exacerbated by a change from poor learning outcomes in Home Language
to English as a medium of instruction, which is used by 90% of schools from Grade 4 onwards.
Learners in South Africa score poorly on both national and international assessments: results
from local Grade 3 systemic evaluations showed that a national average of 20% of learners were
at the required reading literacy level, and, in the Progress in International Reading Literacy Study
(PIRLS) 2021, pandemic notwithstanding, only 19% of learners reached the low international
benchmark (understanding literal information in texts) (Department of Basic Education„ 2022;
Mullis et al., 2023). These results suggests that large gaps remain in early literacy development
in the Foundation Phase (through Grade 3). This learning crisis is common to education systems
in low-and middle-income countries in which 53% of Grade 4 learners cannot read for meaning
(Mawoyo and Vally, 2020). In Sub-Saharan Africa, an average of 60% of learners are unable to
correctly read a single word of a prose passage (USAID, 2015).

Teachers’ pedagogical-content knowledge in language should be strengthened because gaps
exist between the language skills of students entering initial teacher education and the skill teach-

3 In South African, primary School is from Grades 1-7 and High School is from Grades 8-12.
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ers need to be effective in schools (Roberts et al., 2024).The 2013 study by the Southern Africa
Consortium forMonitoring Educational Quality showed that 79% of Grade 6mathematics teach-
ers could not score 60% on a primary school mathematics test (Department of Basic Education,
2017). A study by Bowie, Venkat, and Askew (2019) tested 488 first-year B.Ed. students and
282 final-year B.Ed. students from three South African Universities on primary-school-level
outcomes; the average score for the first year B.Ed. students was 52% and 54% for the final
year B.Ed. students. These results show that at least half of primary school teachers lack the
primary-school-level content knowledge needed to teach their subjects (Spaull & Taylor, 2022).
Given the gaps in their knowledge and skills, teachers face challenges in covering grade-level
curriculum and dealing with learning backlogs (Zenex Foundation, 2022).

Learners with low attainment in the early grades tend to accumulate larger learning back-
logs over time, particularly when teachers are not adequately equipped. All these challenges
contribute to learner dropout, particularly in the first two years of high school when compulsory
schooling ends at the age of 15 (Grades 8 and 9). Table 1 gives a brief picture of the dropout
rates of high school learners in South Africa and shows the dropout and survival rates for three
different age cohorts that were part of a survey called the General Household Survey: those born
during 1979-1981 (and surveyed between 2003-2005), those born during 1987-1989 (and sur-
veyed between 2011-2013), and those born during 1996-1998 (surveyed between 2020-2022).4

The survival rate in the table refers to the percentage of a cohort of learners enrolled in the first
grade in a specific school year who were expected to reach a specific grade (Department of Basic
Education, 2024). Across all three age cohorts, the results showed that dropout rates were low
in the primary school Grades and increased with each Grade, peaking in the high school grades.
In the most recent survey of the cohort between 2020 and 2022, for example, 4.5% of those who
reported having completed Grade 8 completed no further education and were therefore assumed
to have dropped out of school. This dropout rate was almost double that of those who dropped
out of school at the end of primary school (Grade 7). A gradual increase in high school dropout
rate can be observed from Grade 8 through to Grade 12 with a peak after Grade 11.

Figure 1 shows grade-repetition statistics of learners from Grade R (pre-primary) to Grade
12 surveyed between 2009 and 2022. The Figure shows that grade-repetition rates have typi-
cally been higher in secondary school than in primary school, peaking in grades 10 and 11 at
almost 20% (Department of Basic Education, 2024). The lower grade-repetition rates observed
in 2021 compared to the other years resulted from relaxed promotion requirements in response
to pandemic-related disruptions in the 2020 school year.

4 The GHS is an annual survey that measures aspects of South African households’ living circumstances and
is conducted by statistics South Africa in around 22,000 households (Department of Basic Education, 2024).
The survey is one of the key sources of information on school nutrition programmes, grade repetition, age-
grade enrolment rates, and a number of other indicators of interest in the education sector. The survey was first
compiled in 2002 and has been continued annually since then.
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Table 1: Survival and Dropout Rates by Grade

2003-2005 2011-2013 2020-2022

(Born 1979-1981) (Born 1987-1989) (Born 1996-1998)
Survival

Rate Percentage
dropping out with
this grade attained

Survival
Rate Percentage

dropping out with
this grade attained

Survival
Rate Percentage

dropping out with
this grade attained

Total cohort 100% 100% 100%
No schooling 1.8% 0.7% 0.6%
Grade 1 98% 0.3% 99.3% 0.4% 99.4% 0.2%
Grade 2 98% 0.5% 98.9% 0.5% 99.2% 0.1%
Grade 3 97% 0.9% 98.4% 0.4% 99.1% 0.3%
Grade 4 97% 1.5% 98.0% 0.7% 98.9% 0.4%
Grade 5 95% 1.9% 97.3% 1.0% 98.5% 1.1%
Grade 6 93% 3.2% 96.3% 1.5% 97.4% 1.6%
Grade 7 90% 5.5% 94.9% 3.0% 95.9% 2.8%
Grade 8 85% 7.9% 92.1% 5.1% 93.2% 4.5%
Grade 9 79% 11.2% 87.3% 8.9% 89.0% 9.4%
Grade 10 70% 18.2% 79.6% 17.3% 80.6% 10.4%
Grade 11 57% 28.1% 65.8% 26.7% 72.2% 21.3%
Grade 12 41% 48.2% 56.8%

Notes: Source: Department of Basic Education, Republic of South Africa, General Household Survey (GHS): Focus
on Schooling 2022 Report (Department of Basic Education, 2024).

Figure 1: Percentage of Learners Repeating Current Grade
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A review of reading from Grade R to university learners found a concerning gap between
learners’ actual reading levels and grade-appropriate reading levels by the time learners reached
the Senior Phase (Grades 7-9) (Zenex Foundation, 2022). The average age of Grade 8 learners
was 14.4 years; however, in the READ annual report of 19995 it was found that the English
(as a second language) reading level of Grade 8 learners in rural areas was equivalent to those
of children aged 7.6 years who were Grade 2 learners. This explains the increasing levels of
learner dropout. To understand which early-learning skills and intervention approaches have
the greatest impact on later educational outcomes, including in reducing learner dropout and
grade repetition, it is important to measure the long-term effects of effective early grade reading
interventions to inform the planning and design of subsequent interventions or scale ups(Spaull
& Taylor, 2022).

1.2 Literature Review

Research conducted on the long-term positive effects of early interventions by authors such as
Campbell et al. (2002) and Heckman et al. (2009) have suggested that early interventions can
result in lasting long-term impacts. Campbell et al. (2002) evaluated the long-term outcomes
of the benefits of early childhood education intervention for children from disadvantaged areas.
This study was a randomised control trial implemented in the United States of America called
Abecedarian. Abecedarian was an early-childhood-education intervention implemented in two
treatment phases: preschool (the five years from infancy to kindergarten) and school age (the
three years in the primary grades). The school-age phase was implemented to improve learning
in the primary grades with enhanced parental engagement and tailored support in the classroom.
Campbell et al. (2002) conducted a follow-up impact evaluation on Abecedarian on learners
who were enrolled in the intervention as young adults (age twenty-one).

The findings from the follow up study showed that participants in the preschool treatment
group earned significantly higher scores on intellectual and academic measures as young adults;
those in the preschool treatment also attained more years of total education, were most likely to
attend a four-year college, and showed a reduction in the rate of teenage pregnancy compared
to participants who were part of the preschool control group. Participants from the preschool
treatment group showed meaningful effect sizes on reading and mathematics skills, and this im-
pact persisted into adulthood (Campbell et al., 2002). The school-age intervention on its own
(learners exposed solely to the school-age intervention and not both school-age and preschool
intervention) had a weaker impact than did the preschool intervention on its own (learners ex-

5 The READ annual is A report produced by the READ Educational Trust, a South African non-profit organi-
sation that focuses on improving literacy and reading in schools, particularly in under-resourced areas.
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posed only to the preschool intervention). Early-grade interventions aimed at improving early
academic skills resulted in increased years of post-secondary education (Campbell et al., 2002).

Heckman et al. (2009) estimated the rate of return of the HighScope Perry Preschool Pro-
gram, a preschool intervention implemented inMichigan in the early 1960s. TheHighScope Pro-
gram was an early childhood education randomized control trial that aimed to support children’s
cognitive and socio-emotional development through active learning (Heckman et al., 2009). This
programwas implemented for three-year-old learners in Perry Elementary school. The interven-
tion lasted for two years and consisted of weekly home visits by teachers as well as a 2.5-hour
preschool program in which learners were encouraged to plan, carry out, and reflect on their ac-
tivities through a “plan-do-review” process. They were also encouraged to make choices, solve
problems, and engage in activities. Adults who were part of the treatment were encouraged to
observe, support, and extend the children’s play appropriately (Heckman et al., 2009).

The results from the follow up study showed an estimated annual social return rate of between
7% and 10%, which was statistically significant for both youngmen and young women. This rate
was well above the historical return to equity rate of ~5.8%. The results also showed that learners
who were part of the treatment group had higher long-term educational attainment, increased
lifetime earnings, and lower reliance on welfare compared to learners from the control group.
These results suggest that early childhood programmes like the Perry Preschool program result
in strong, statistically significant social returns (Heckman et al., 2009).

Rea and Burton (2020) critically examined the HeckmanCurve and found very little evidence
to support some of the claims made by Heckman. Using a large dataset of benefit-cost ratios
from the Washington State Institute for Public Policy, the authors showed that interventions
that targeted older youth and adults could be just as cost-effective, or even more, than those
aimed at young children. They argued that the Heckman Curve was based on a limited and
selectively cited set of programmes, lacked the rigor ofmodernmeta-analysis, and oversimplified
the complex dynamics of program effectiveness. The study concluded that investment decisions
should not be based on the age of recipients alone, but on rigorous, case-by-case evaluations of
program impacts and costs.

Bai et al. (2020) conducted a study on the long-term effects (fadeout or growth) of early
childhood programmes through eighth grade with evidence from two interventions implemented
at scale in North Carolina—The “Smart Start” and “More at Four” programmes. Smart Start was
implemented in 1993 and provided state funding to support high-quality early childcare in local
communities by allocating money to country-level entities established to improve the quality
and availability of early childcare services for learners aged four and younger. The program’s
purpose was to ensure that all children entered school healthy and ready to learn.

More at Four was implemented in 2001 with the aim of promoting school readiness by pro-
viding a high-quality education experience for four-year-old children from disadvantaged areas
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in North Carolina. More at Four provided state-funded slots for a year of pre-kindergarten for
high-risk four-year-old learners from classrooms. The Smart Start programme spent $52 mil-
lion in childcare related activities and assisted 1974 childcare programmes to improve the qual-
ity of their care: 24,427 learners were provided with subsidies, and 4,732 teachers received
an education-based salary supplement (Bai et al., 2020). The More at Four programme spent
$5,300 on each kindergarten slot and enrolled 22% of four-year-olds in North Carolina in 2016.

Bai et al. (2020) estimated the long-term impacts of both the Smart Start programme and the
More at Four programme bymeasuring the association between state funding to each programme
and student performance after thirteen years of implementation. The results of the evaluation
showed significant positive impacts of funding for both programmes on reading and math test
scores as well as reductions in grade repetition. The findings also showed that these effects did
not “fade out” but rather grew over time as students progressed through middle school. Learners
from economically disadvantaged backgrounds showed had larger benefits from theMore at Four
programme (Bai et al., 2020). In summary, though international studies have been reported in
the literature, similar research from the global South is limited.

1.3 Program Description

The Early-Grade Reading Study
In 2015 the Department of Basic Education, Republic of South Africa and various stake-

holders implemented and evaluated the Early Grade Reading Study in 230 Quintile 1-3 schools
across two districts in North West Province. The program was implemented to improve learner
performance in early-grade literacy. The Early Grade Reading Study was a large-scale educa-
tional impact evaluation designed to build evidence on successful techniques to improve the
teaching and learning of early-grade reading in African languages in the country (Stern et al,
2023). The theory of change of the Early Grade Reading Study suggested that the development
of reading comprehension in the Foundation Phase depended upon mastery of vocabulary and
decoding and was the gateway to all learning. Although vocabulary can be attained naturally
through speaking and hearing, decoding must be taught systematically. Improvement in decod-
ing skills, like the ability to read and understand text, require refinements in the ways education
is delivered, including changing the ”instructional core,” which is the dynamic relationship be-
tween the teacher, the student, and the resources they use (books or technology, e.g.). A focus
on these three elements can drive meaningful changes in education (Department of Basic Edu-
cation, 2021).

The Early Grade Reading Study was a randomised control trial composed of three interven-
tion arms and one control arm, aimed at improving early-grade reading in the Setswana Lan-
guage. The three interventions were implemented with teachers of a cohort of students in Grade
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1 in 2015 and continued with the teachers of this cohort in Grade 2 in 2016 and in Grade 3 in
2017 (Department of Basic Education, 2019). The three treatments are outlined below:

Treatment 1: Teacher Training Intervention
This treatment provided teachers with lesson plans aligned with the National Curriculum

Statement Grades R-12 as well as the Curriculum and Assessment Policy Statement (Depart-
ment of Basic Education, 2019). The lesson plans included the use of learning-support materi-
als, which included government-provided workbooks and graded reading booklets, flashcards,
posters, etc. The graded readers helped teachers with group-guided reading and individual work.
Through this intervention arm, teachers were trained to use the lesson plans and additional learn-
ing materials through centralised training sessions held over two days twice yearly.

Treatment 2: On-Site teacher Training and Coaching Intervention
Teachers were given the same set of instructional materials used in Treatment 1 (i.e., scripted

lesson plans, graded reading booklets, etc.). However, over and above these materials, teachers
also received a one-day training/orientation at the beginning of each term, along with special-
ist onsite coaching by specialist “reading coaches.” In addition to on-site coaching visits, the
intervention also offered occasional needs-based workshops.

Treatment 3: Parental Involvement Intervention
Treatment 3 involved weekly parental meetings to discuss the importance of reading in the

early grades and to provide parents with the knowledge and tools they needed to become more
involved in their children’s literacy development. However, this intervention arm was stopped
in 2016 after two years of implementation showed little impact. The parents of Grade 3 learners
were not part of the intervention and, as a result, this treatment arm was not included in this
sustainability research study.

Each intervention was implemented in a group of fifty separate schools, with an additional
eighty schools, in which ordinary schooling continued, as controls. After two years of imple-
mentation, the training and parental-involvement interventions showed a very small and not sta-
tistically significant positive impact. The coaching intervention showed a significant positive
impact, and learners who received two years of the intervention were 0.25 standard deviation
ahead of control group learners (Department of Basic Education, 2019).

Early Grade Reading Study Learner Sample and Assessments
Table 2 outlines the Early Grade Reading Study learner sample across all five waves of data

collection to track students learning outcomes.
In order to increase power and balance among intervention arms, stratified randomization

was performed. Ten strata of twenty-three similar schools were created based on school size,
socioeconomic status, and performance in the Annual National Assessments. Within each stra-
tum, give schools were then randomly assigned to each intervention group and 8 to the control
group, for a total of fifty schools randomly assigned to each intervention and eighty to the control
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group. Given that data was collected on twenty Grade 1 learners per school, this sample was
sufficient to identify a minimum detectable effect size of 0.21 standard deviation when compar-
ing an intervention group with the control group and a minimum detectable effect size of 0.23
standard deviations when comparing two intervention groups. These calculations assume a 95%
confidence interval, an alpha value of 0.8, an intra-class correlation coefficient (rho) of 0.3 and a
correlation between pre-and post-test scores of 0.7 (Department of Basic Education et al, 2018).

The initial sample of learners (4,538) who were assessed and surveyed in Wave 1 (baseline
data collection) were tracked until Grade 4 and Grade 7. The number of learners who were
successfully matched and reassessed in the other waves is shown in the Table below. In Wave 5,
only 2,424 learners were successfully matched across the other waves.

Table 2: Total Learners Assessed Across All Five Waves

Wave

Number of
Learners
Assessed Grade

Data
Collection

Dates

1 4538 1 2015
2 4137 1 2015
3 3804 2 2016
4 3321 4 2018
5 2424 7 2021

In all five waves of data collection, learner assessments as well as contextual tools for prin-
cipals, teachers, and parents were completed. Table 3 shows which the specific assessments and
questionnaires administered in each wave.

Table 3: Learner Assessments and Questionnaires Administered in Each Wave

Wave

Oral and
written
Learner

assessment

Learner
Wellness
survey

Teacher
question-
naire

Teacher
Assessment

Principal
Question-
naire

School
Functional-

ity
survey

Home
Back-
ground
question-
naire

1 X X X X X
2 X X X X X
3 X X X X X
4 X X X
5 X X X X

The insights from this research on the long-term impacts of the Early Grade Reading Study
on learner outcomes can allow for the refinement of existing structured pedagogy programmes
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implemented across other countries in Sub-Saharan Africa to enhance programmes’ long-term
effectiveness.

1.4 Empirical Strategy

We adopted a quantitative research approach, and our data were drawn from the Early Grade
Reading Study I dataset with a focus on learner data. A longitudinal analysis was conducted on
a sample of students that were part of all waves of data collection. Secondary School learner-
performance data were retrieved from the national administrative data system known as the Data
DrivenDistricts School BasedAssessment dataset. Learners from the interventionwerematched
with their high school and primary school records, and the impact of the Early Grade Reading
Study was tested with the following estimation equation:

𝑦𝑖𝑠𝑔𝑏1 = 𝛽0 + 𝛽1𝐶𝑜𝑎𝑐ℎ𝑠 + 𝑋′
𝑖𝑠𝑔𝑏0 + 𝜌𝑏 + 𝜀𝑖𝑠𝑔𝑏1 (1)

where 𝑦isgb1 is the post-treatment outcome indicator of interest for student 𝑖 in school 𝑠 in
grade g and strata 𝑏; Coach is the treatment dummy, which is equal to 1 for the coaching treatment
arm and 0 for the control group; 𝑋’isgb0 is a vector of control variables6 at baseline, 𝜌b are strata
fixed effects, and 𝜖isgb1 is the post-treatment error term clustered at the school level (standard
errors are clustered at the primary school level because this is the unit of treatment assignment
in the randomisation, and outcomes for learners within the same school may be correlated).
We used the same estimation equation as did the Stern group (2024). Descriptive statistics on
academic performance by grade were also compiled along with correlational analyses of learner
performance from primary school grades in the Foundation Phase (Grade 1-3) against outcomes
in secondary school grades (Grades 8 and 9).

Evidence of differential attrition was examined in this research as done in the study by Stern
et al (2024). Attrition was assessed in two stages. In the first stage, students who were part of the
final sample were assessed on whether their characteristics differ from baseline characteristics of
the students that were part of the baseline in 2015. The second stage looked into differential attri-
tion by looking at the likeliness of students from the intervention sample dropping out compared
to learners from the control group. The implications of attrition were further investigated with a
regression analysis on attrition, age, learner gender, and learner baseline reading outcome/score
to determine whether the effect of the coaching treatment on learner outcomes varies signifi-
cantly depending on the level of attrition. Issues such as contamination of the control group as
well as the Hawthrone effect will be assessed and discussed in the paper. The implications of

6 Control variables for Equation 1 included a vector of students’ baseline reading scores; student gender, and
parental education; school district and average performance on 2014 Annual National Assessments; and average
wealth index and attendance rates in the community surrounding the school.
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Early Grade Reading Study learners moving out of the province from which the treatment was
initiated (North West Province) are also analysed and discussed.

The main regression sample (sample used for estimations) consists of 1,533 learners drawn
from the 2,794 learners who were matched to School-Based Assessment data and enrolled in
Grades 8 or 9 in 2023. These learners have complete information for all six high school subjects
used to construct the composite index, as well as non-missing baseline controls. For the on-track
analysis in Table 13, we included 2,024 learners for whomwe could determine grade-progression
status, following the definition described in the sections to follow.

1.5 Results

Early Grade Reading Study Learner Sample
Under the assumption of uninterrupted grade progression, the Early Grade Reading Study

learners would be in Grade 9 in 2023. Figure 2 presents the number of learners successfully
matched to the School Based Assessment data, distinguishing between those who were lost to
follow-up and those identified as having repeated a grade. The total number of learners assessed
in Wave 1 was 4,538; of these, 979 (22%) could not be matched to School Based Assessment
data as a result of dropout, a mismatch of ID numbers, or a mismatch of learners’ names across
the Early Grade Reading Study and School Based Assessment dataset. Seven hundred and sixty-
five learners (16.86%) were identified as repeaters and were still in primary school in 2023. The
total number of learners who were successfully matched to School Based Assessment data and
were in High School In 2023 was 2,794 (61.57%) of the full 4,538 Wave 1 sample. As a result,
the long-term impact of the Early Grade Reading Study was estimated using the sample of 2,794
learners in Grades 8 and 9 in 2023.

Figure 2: Distribution of the 2023 Early Grade Reading Study Learner Sample Relative to the
Original Wave 1 Cohort
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Figures 3, 4, and 5 show the quintile, provincial, and gender distribution of the high- school-
learner sample. The majority of learners in the control and treatment arm were in Quintile 1
schools (36% and 39%, respectively). A very small proportion of learners in both the control
group and the coaching treatment were inQuintile 4 and 5 schools (9%of control learners and 6%
of treatment learners in Quintile 4) and much lower percentages for Quintile 5. From the sample
of learners who were identified in School Based Assessment data, some learners were found to
have moved to a different province for high school. Most learners who left North West Province
moved either to Gauteng Province or to Northern Cape across both control and treatment groups.
As shown in Figure 5, the percentage of young women learners was higher in both the treatment
and control arm.

Figure 3: Early Grade Reading Study Learners Enrolled in High School in 2023: Distribution
by School Quintile and Treatment Arm
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Figure 4: Early Grade Reading Study Learners Enrolled in High School in 2023: Distribution
by School Province and Treatment Arm
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Figure 5: Early Grade Reading Study Learners Enrolled in High School in 2023: Distribution
by Gender and Treatment Arm
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Attrition Analysis and Heterogeneity Tests
Figure 6 shows grade repetition and attrition results from 2023. Attrition rates were at 22%

and 19% in the control and treatment groups, respectively. Sixty-five percent of learners from
the intervention group were in high school in 2023, compared to 62% of learners in the control
group.

As a further step to investigating the effects of attrition, additional analyses and balance tests
were conducted, as shown in Table 4. Each column in Table 4 represents a separate regression on
attrition, learner age, learner gender, and learner baseline score, respectively. The first Column
shows that there was a very small difference in attrition rates between the evaluation arms and
the difference is not statistically significant suggesting that attrition is not driven by treatment
assignment, but it is systematically related to learner characteristics where lower performing,
younger and young men learners are more likely to attrition. Columns 2, 3, and 4 in Table
4 examine whether attrition was selective on observable learner characteristics (age, gender,
and baseline learning) and whether this selection differed between treatment and control. The
interaction between attrition and the coaching treatment was not statistically significant across
all baseline characteristics (and thus not differentially selective across treatment status). This
finding suggests that attrition is unlikely to bias estimated treatment effects, however. Figure 6
shows that attrition is slightly higher in the control group, a difference that could slightly bias
the results upward.

Additional analyses were undertaken to examine the robustness of the results and explore
potential heterogeneity in treatment effects across provinces. Throughout the study, results are
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Figure 6: Proportion of Attrition and Grade Repetition by Treatment Group
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reported using a simplified composite score7 that has been standardized with a mean of zero and
a standard deviation of one in the control group. As a result, all coefficients from this composite
score (High School Composite score) can be interpreted as effect sizes of the intervention. Table
5 below shows a regression designed to test heterogeneity in the treatment effect by province,
proxied bywhether the learnermoved out of NorthWest Province, where the original randomized
control trial was conducted, to a different province. Each column represents a separate regression
of the treatment effect on composite score (Column 1), English as First Additional Language
score (Column 2), and Setswana Home Language score (Column 3) for movers and non-movers.

The regression results show that only 3% of the sample moved out of North West Province
and that no statistically significant difference existed in the treatment effect between movers and
stayers, shown in the interaction term-Moved out NW x Coaching. Although the interaction
term was not statistically significant, the coefficients were quite large, suggesting that potential
differences in treatment effects across locations warranted caution in terms of generalizability.

7 The composite score was constructed from the performance in all the chosen high school subjects (English as
First Additional Language, Mathematics, Setswana Home Language, Social Sciences, Natural Sciences, and
Economics Management Science) using Principal Components Analysis, a type of factor analysis that identifies
the common underlying variation within a set of variables and regards the first principal component in this
variation as reflecting the underlying construct, which this case would be learner performance in high school.
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Table 4: Attrition Analysis And Balance Tests for Difference in Age, Gender, and Baseline
Learning

(1) (2) (3) (4)

VARIABLES Attrition Age Young women
Baseline
Learning

Coaching -0.0229 -0.00507 -0.0244 0.0901
(0.0221) (0.0520) (0.0225) (0.162)

Attrition 0.361∗∗∗ -0.0857∗∗∗ -0.0968∗

(0.0700) (0.0244) (0.0524)
Attrition x Coaching -0.0511 0.0499 -0.142

(0.0939) (0.0437) (0.138)
Age 0.113∗∗∗

(0.0159)
Young Women -0.0333∗∗

(0.0129)
Baseline Learning -0.0206∗∗∗

(0.00743)

Observations 2,547 2,547 2,556 2,556
R-squared 0.058 0.048 0.006 0.087
Mean attrition 0.218 0.218 0.218 0.218

Notes: Each column represents a separate regression, including strata fixed effects. The sample includes all students
who were successfully matched to School Based Assessment data. Attrition is a dummy variable equal to 1 if a
student was not matched to School Based Assessment data. Standard errors are clustered at the school level and
reported in parenthesis. *** p<0.01, ** p<0.05, * p<0.

A robustness check was conducted to test whether the treatment effect estimate would change
significantly for non-movers compared to movers. The results appear in Table 6.

Table 6 shows the results of the treatment effect separately for learners who stayed in North
West Province for high school and learners who moved away. Column 1 represents non-movers
and Column 2 represents movers. The regression results show a statistically significant rela-
tionship between the treatment effect and the composite scores of both movers and non-movers;
this relationship is negative for movers, however, suggesting that the treatment effect may not
only weaken but reverse. This result could be due to the small sample size of movers. Table 5,
for example, shows that no statistical difference existed in treatment effects between movers and
non-movers.

In response to the results from the robustness check, we conducted a balance test to inves-
tigate whether treatment and control groups were comparable within movers and non-movers.
The results are shown in Table 7. Columns 1-4 represent non-movers and Columns 5-8 include
movers and exclude non-movers. The results from Table 7 show that there is no significant
difference for most of the dependent variables for both movers and non-movers suggesting that
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Table 5: Provincial Heterogeneity Test

(1) (2) (3)

VARIABLES
Composite

score Mean English as
First Additional
Language Score

Mean
Setswana
Home

Language
Score

Coaching 0.186∗∗∗ 0.909 1.764∗

(0.0695) (1.081) (0.930)
Moved out of North West Province 0.202 -0.855 0.290

(0.250) (2.761) (3.959)
Moved out of North West Province x Coaching -0.428 1.948 -3.076

(0.299) (3.485) (5.094)

Observations 1,533 1,570 1,562
R-squared 0.152 0.129 0.112
Mean moved 0.0285 0.0285 0.0285

Notes: Each column represents a separate regression, including strata fixed effects. Control variables are explained
in Footnote 7. The dependent variables in Column 1 is the composite score generated for overall performance in
high school; the dependent variable in Column 2 is the average score in English as First Additional Language, and
the dependent variable for Column 3 is the average score in Setswana Home Language. ***p <.01; **p <.05; *p
<.1. Standard errors are clustered at the school level and are reported in parentheses.

Table 6: Provincial Robustness Test

(1) (2)

VARIABLES
Composite
Score

Composite
Score

Coaching 0.194∗∗∗ -1.423∗∗

(0.0697) (0.689)

Observations 1,493 40
R-squared 0.151 0.709

Notes: Each column represents a separate regression, including strata fixed effects. Control variables are explained
above. The dependent variables in Columns 1 and 2 are the composite score generated for overall performance in
high school. Column 1 includes learners who stayed in North West Province in 2023, and Column 2 includes only
learners who moved away. ***p <.01; **p <.05; *p <.1. Standard errors are clustered at the school level and are
reported in parentheses.
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randomization was preserved when learners moved to a different province. This supports the
validity of comparisons between the two groups. Parent education shows a statistically signifi-
cant relationship; however, this variable is already controlled for in all regressions for this study.
This balance test confirms the internal validity of the study.

Table 7: Balance Test for Movers and Non-Movers

Non-Movers Movers

(1) (2) (3) (4) (5) (6) (7) (8)

VARIABLES
Baseline
Learning Young women Age

Parent
Education

Baseline
Learning Young women Age

Parent
Education

Coaching = 1 0.0772 -0.0386 0.0249 0.156∗∗ -0.0540 -0.158 -0.212 0.382
(0.172) (0.0273) (0.0572) (0.0690) (0.413) (0.144) (0.149) (0.314)

Observations 1,566 1,566 1,564 808 51 51 fifty 30
R-squared 0.090 0.005 0.009 0.020 0.216 0.102 0.285 0.316
Mean moved 0.0285 0.0285 0.0285 0.0285 0.0285 0.0285 0.0285 0.0285

Notes: Each column represents a separate regression, including strata fixed effects. Control variables are explained
in Footnote 4 above. Columns 1-4 represent non-movers (learners who stayed in North West Province) and Columns
5-8 include movers (Learners who moved to other provinces) and exclude non-movers. ***p <.01; **p <.05; *p
<.1. Standard errors are clustered at the school level and are reported in parentheses.

Table 8 shows the results of an investigation of the external validity of the study by run-
ning a regression to test heterogeneity of the treatment across different provinces. North West
Province is the base category for this regression. The regression results show that the effect
of the treatment varied significantly across provinces. In Gauteng, the result suggests that the
effect of coaching for learners who moved to Gauteng is significantly lower than among those
who remained in North West Province. The interaction term for the Northern Cape x Coaching
is significant and positive, suggesting that the treatment was effective particularly for learners
who moved and attended high school in the Northern Cape. The results from Table 9 suggest
heterogeneity in treatment effects across provinces. As a result of this, province was controlled
for in the overall estimation of treatment effects.

Table 9 shows the regression results of a balance test to investigate whether treatment and
control groups were comparable among high-school learners. No statistically significant dif-
ference in gender composition, age, or baseline scores between treatment and control groups
was noted, suggesting that baseline variables were balanced between the treatment and control
groups of the Grade 8 and 9 learners. It can therefore be concluded that randomisation was
maintained when the Early Grade Reading Study learners moved to high-school-treatment and
that control groups remained comparable. The results of this regression support the validity of
using Model 1 to estimate the impact of coaching on high-school learner outcomes.

Impact of Coaching Intervention on Grade 8 and Grade 9 Learner Outcomes
The mean estimates for a sample of high school subjects are shown in Table 10. A graphical

representation of these estimates appears in Figure 7. The estimates in Figure 7 demonstrate that
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Table 8: Treatment Heterogeneity by Province (Test For External Validity)

(1)

VARIABLES
Composite
Score

Coaching = 1 0.188∗∗∗

(0.0696)
Province-Gauteng 0.230

(0.250)
Province-Northern Cape -0.355∗∗

(0.174)
Coaching x Gauteng -0.525∗

(0.297)
Coaching x Northern Cape 1.316∗∗∗

(0.237)

Observations 1,533
R-squared 0.153

Notes: Column 1 represents a separate regression of treatment dummies and their interaction with the 2 provinces
to which learners moved from North West Province, including strata fixed effects. See Footnote 4 for list of control
variable. ***p <.01; **p <.05; *p <.1. Standard errors are clustered at the school level and are reported in
parentheses.

Table 9: Balance Test for Treatment and Control Learners in High School

(1) (2) (3) (4)

VARIABLES
Baseline
Learning

young
women_W2 Age

Parent
Education

Coaching 0.0714 -0.0405 0.0184 0.162∗∗∗

(0.0525) (0.0255) (0.0310) (0.0573)

Observations 1,617 1,617 1,614 838
R-squared 0.088 0.006 0.008 0.020

Notes: Each column represents a separate regression, including strata fixed effects. Control variables are explained
in Footnote 4 above. The dependent variables in Columns 1,2 and 3 are baseline learner characteristics namely,
baseline scores, gender and Age. ***p <.01; **p <.05; *p <.1. Standard errors are clustered at the school level
and are reported in parentheses.
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the average score among learners in the coaching group was generally higher than those in the
control group for almost all subjects.

Table 10: Average High School Performance by Subject and Treatment Group

Control
Treatment
(Coaching)

Number of
observa-

tions

Composite score (standard deviation) -0.01 0.11 1,533
English as First Additional Language 45.04 45.62 1,570
Mathematics 35.54 38.78 1,609
Setswana Home Language 54.63 55.25 1,562
Social Sciences 38.84 40.32 1,603
Natural Sciences 43.39 44.41 1,603
Economic Management Sciences 43.31 45.01 1,584

Figure 7: Average High School Performance by Subject and Treatment Group
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The results shown in Table 10 and Figure 7 suggest that coaching had a small positive impact
on overall high school performance. Precision of this treatment effect could be increased through
the use of regression analysis to account for factors that differed at baseline. Therefore, the next
section presents regression models used to control for factors that might have impacted overall
scores but were not affected by the Early Grade Reading Study intervention. All regression
models in this section control for the controls listed below along with the addition of province
and grade controls.
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Table 11 shows an Ordinary Least Squares regression estimate8 for the impact of the coach-
ing intervention on high-school outcomes, by regressing treatment dummies, controlling for
stratification, baseline reading performance, and a set of controls on overall subject performance.
Each subject’s percentage score was first standardised using the mean and standard deviation of
the control group, pooling Grades 8 and 9. We then ran Principal Components Analysis on these
six standardised subject scores and retained the first principal component as our composite in-
dex of high school performance. Finally, we restandardise this index with a mean of zero and a
standard deviation of one within the control group.

Column 2 includes community level controls constructed from the 2022 census.9 Column 3
includes all other controls with the addition of a control for province. Column 4 includes only
Grade 8 learners and Column 5 includes only Grade 9 learners. Column 6 includes all grades
and controls with the addition of a control for grade. The motivation for the inclusion of controls
was to improve the precision of treatment effect estimates by increasing the explanatory power
of the model which lies at 28% for the model in Column 6 from 14% from the model in Column
1. For those learners observed in both Grade 8 and Grade 9 School Based Assessment data, the
composite index was computed as the average of the two years; for learners with data in only one
grade, we used that year’s composite. In our preferred specification, we pooled learners across
grades and included a grade dummy to capture average differences between Grade 8 and Grade
9 outcomes. Below is an illustrative representation of the preferred specification (Column 6 of
Table 11).

reg composite_score coaching $BL_controls $controls $community_controls i.province
i.grade i.strata, cl(primary_School_id)

Table 12 shows Ordinary Least Squares regression estimates (using specifications from Col-
umn 6 of Table 11) for the impact of the intervention on overall high-school-subject outcomes,
the sample of high school subjects includes Economic Management Sciences, English as First
Additional Language, Mathematics, Setswana Home Language, Social Sciences, and Natural
Sciences, shown in Columns 2-7, respectively. A graphical representation of this regression can
be seen in Figure 8. There, the orange bar shows statistical significance at the 5% level and the
green bar shows statistical significance at the 10% level. Table 12 shows that learner’s over-
all performance in high school subjects, as measured by the composite score, increased by 0.12
standard deviation for the treatment group compared to the control group. Columns 2 and 4 show
a statistically significant increase in average Economic Management Sciences and Mathematics
scores for learners in the treatment group compared to control learners.

8 Summary statistics tables of the regression samples (reporting means and standard deviations of key variables
by treatment status) can be found in Appendix A.

9 This is a community wealth index derived from several questions in the census about household possessions
and the proportion of 13- to 18-year-olds who were attending an educational institution (Department of Basic
Education et al., 2018).
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Table 11: Ordinary Least Squares Regression Estimates for the Impact of the Intervention on
High-school outcomes

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

VARIABLES
Composite
Score

Composite
Score

Composite
Score Composite Score

Composite
Score

Composite
Score

Coaching 0.166∗∗ 0.175∗∗ 0.175∗∗ 0.044 0.174∗∗ 0.116∗

(0.072) (0.068) (0.068) (0.077) (0.073) (0.061)
Community Controls No Yes Yes Yes Yes Yes
Province Control No No Yes Yes Yes Yes
Exclude Grade 9 learners No No No Yes No No
Exclude Grade 8 learners No No No No Yes No

Control for Grade No No No No No Yes
Observations 1,533 1,533 1,533 677 856 1,533
R-squared 0.142 0.151 0.151 0.126 0.150 0.288
Control mean 1.041 0.947 0.947 0.947 0.434 0.513

Notes: Each column represents a separate regression of average performance on treatment dummies, controlling
for stratification, baseline reading performance, gender, district, Annual National Assessment (ANA) exam perfor-
mance, and parents’ education. Column 2 includes community-level controls constructed from the 2022 census.
Column 3 includes all other controls with the addition of a control for province. Column 4 includes only Grade
8 learners, and Column 5 includes only Grade 9 learners. Column 6 includes all grades and controls with the
addition of a control for grade. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

Table 12: Ordinary Least Squares Estimates for Impact of Intervention on
High-School-Subject Outcomes

(1) (2) (3) (4) (5) (6) (7)

VARIABLES
Composite
Score

Economic
Manage-
ment

Sciences

English as
First

Additional
Language Math

Setswana
Home

Language Social Sci Natural Sci

Coaching 0.116∗ 2.093∗ 0.255 2.989∗∗ 1.104 1.249 0.641
(0.061) (1.237) (0.951) (1.352) (0.887) (1.282) (1.324)

Observations 1,533 1,584 1,570 1,609 1,562 1,603 1,603
R-squared 0.288 0.181 0.231 0.137 0.185 0.155 0.187
Control mean 0 43.41 45.04 35.54 54.63 38.84 43.39

Notes: Each column represents a separate regression estimated using Equation 1. Control variables are explained
above. The dependent variables in Columns 2 to 7 are average learner scores in Economic Management Sciences,
English as First Additional Language, Mathematics, Setswana Home Language, Social Sciences, and Natural Sci-
ences, respectively. ***p <.01; **p <.05; *p <.1. Standard errors are clustered at the school level and are reported
in parentheses.
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Figure 8: Ordinary Least Squares Estimates for Impact of Intervention on
High-School-Subject Outcomes
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Table 13 explores the link between participation in the intervention and “on track” progress
through the first 8 Grades of schooling. Column 1 shows estimates from a linear probability
model without any controls and Column 2 includes a full set of baseline, household and com-
munity controls. As shown in Column 2, the coaching intervention increases the probability that
a learner reaches Grade 9 on time. Specifically, learners who received the coaching treatment
are 7.2 percentage points more likely to be on track six years after the intervention than control
group learners, a 17% increase relative to the control group.

Table 13: Estimated Effect of the Early Grade Reading Study Coaching Intervention on
Student “On-Track” Status

(1) (2)
VARIABLES on_track on_track

Coaching 0.036 0.072∗∗

(0.031) (0.028)
Sample Non-attriters Non-attriters

Observations 2,026 2,026
𝑅2 0.012 0.139
Controls None Full
Control mean 0.432 0.432

Notes: Estimates are from linear probability models. ***p <.01; **p <.05; *p <.1. Standard errors are clustered
at the school level and reported in parentheses. The full list of controls can be found in Footnote 4.
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1.6 Discussion and Conclusion

A limited amount of research has been done in low-and middle-income countries on the long-
term impact of programmes aimed at improving literacy and numeracy skills in early grades.
This study contributed to this research gap by evaluating the long-term impact of an Early Grade
Reading intervention on learner outcomes in Grade 8 and 9, using performance in high school
subjects such asMathematics, English as First Additional Language, Setswana Home Language,
Social Sciences, Natural Sciences, and Economic and Management Sciences as indicators. The
insights into the longevity of the Early Grade Reading Study can allow refinement of existing
programmes to enhance their long-term effectiveness, grounding decisions in empirical data
rather than theoretical assumptions.

The study examined the long-term impacts of the Early Grade Reading Study approximately
six years after the completion of the intervention. The results from the attrition analysis of
this study showed evidence of internal validity where the treatment effect was found to be stable
regardless of whether or not a learner was lost to follow up. No statistically significant difference
was noted in the baseline score of retained participants in the treatment group compared to
retained participants in the control group. The findings also showed that a very small sample of
Early Grade Reading Study learners (3%) moved out of North West Province. An investigation
was conducted to compare learners who moved out of North West Province for high school to
learners who stayed in North West Province through a balance test. The results showed that
randomisation was preserved when learners moved to a different province, thereby supporting
the validity of comparisons between the two groups.

We conducted a further investigation on the external validity of the study by examining
whether the treatment effect varied across the provinces that learners moved to compared to
its effect in North West Province. The results showed that the effect of the coaching interven-
tion for learners who moved to Gauteng Province was significantly lower than in North West
Province. The results also showed that the coaching intervention was more effective for learners
whomoved and attended high school in theNorthern Cape. These differences in the impact of the
coaching treatment across provinces may be a result of differences in school quality or instruc-
tional alignment and suggests that, although early literacy gains from the Early Grade Reading
Study were sustained into high school, they were not sustained equally across provinces. In scal-
ing up this intervention, the alignment of systems and the tailoring of policy responses will be
needed for learners who move between education contexts. The small sample size also means
that these findings should be interpreted with caution.

Randomisation was maintained as some Early Grade Reading Study learners transitioned to
high school, suggesting that the treatment and control groups remained comparable. Because
EarlyGrade Reading Study I was implemented as a stratified randomized controlled trial, schools
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were randomly allocated to the coaching treatment within strata, ensuring that treatment and
control groups were comparable at baseline.

Our primary estimates focused on learners (specifically those in Grades 8 or 9) who could
be matched to School Based Assessment records in 2023, Assuming that, conditional on base-
line covariates and strata fixed effects, inclusion in the School Based Assessment sample was
not systematically associated with unobserved factors that affected high-school outcomes, the
coefficient on the coaching indicator in Equation 1 can be interpreted as the causal intent-to-treat
effect for this group of learners.

While the results showed no evidence of differential attrition by treatment on age, gender,
and baseline learning, unobserved factors such as parental motivation, health shocks etc. could
still influence both attrition and high-school outcomes. These factors could potentially differ by
treatment as well.

On average, learners in the coaching group outperformed those in the control group in their
high school subjects. Results from the most recent impact evaluation conducted on the Early
Grade Reading Study four years after the completion of the intervention showed significant im-
provement in Setswana Home Language literacy (0.17 standard deviation) in learners in Grade
7 who were exposed to the intervention. The results from this follow-up study conducted six
years after the intervention revealed modest but sustained improvements in overall high school
performance (about 0.12 standard deviation) and in on-time progression to Grade 9 among learn-
ers from coaching schools. Subject-level analysis showed a statistically significant increase in
Economic Management Sciences and Mathematics scores for learners in the treatment group
compared to control learners. Interestingly there was no impact of the intervention on perfor-
mance in any of the literacy subjects (English as First Additional Language and Setswana Home
Language), suggesting that initial literacy gains in Setswana Home Language observed in 2021,
when the learners were in Grade 7, may have faded out by Grades 8 and 9.

Overall, the results from this study support the argument that investing in foundational skills
in the early grades can lead to long-term improvements in learner outcomes, particularly through
the coaching-intervention approach implemented in the Early Grade Reading Study. Future re-
search could explore the impact of the early-grade intervention on Grade 12 pass rates and on
the longer-term educational and economic mobility of learners.
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Appendix A: Additional tables and figures

Table 14: Summary Statistics for Regression Sample

Variable Control Mean
Coaching

Mean
Control
Std. Dev.

Coaching
Std. Dev. Control N Coaching N Total N

Composite Score -0.01 0.11 0.98 1.02 929 604 1533
Young women 56% 50% 0.50 0.50 929 604 1533
Mathematics 35% 39% 17.20 18.49 929 604 1533
English as First Additional
Language

45% 46% 15.09 15.15 929 604 1533

Setswana Home Language 55% 55% 14.13 14.22 929 604 1533
Social Sciences 39% 40% 16.93 18.16 929 604 1533
Natural Sciences 43% 44% 17.68 18.12 929 604 1533
Economic Management
Sciences

43% 45% 17.12 17.30 929 604 1533

Table 15: Balance Baseline Statistics for Regression Sample

Variable Control Mean
Coaching

Mean
Control
Std. Dev.

Coaching
Std. Dev. Control N Coaching N Total N

Baseline Composite Score 0.14 0.24 1.02 1.14 981 636 1617
Young women 55% 51% 0.50 0.50 981 636 1617
Age 6.39 6.41 0.61 0.59 978 636 1614
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