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foreword

How can we improve literacy and numeracy outcomes for children? Study after
study—in South Africa and in many other countries—demonstrates two key facts
about literacy and numeracy skills. First, children who master literacy and numeracy
skills in the early years continue to succeed later in their school careers. Adults who
have mastered these skills while in school have better work and life outcomes. In case
there were any doubt, these skills matter enormously. Second, far too few students
master these skills in the early grades. Children can attend years of school and still
not be able to read and write or do mathematics at levels that help them to live their
richest, fullest possible lives. But identifying that problem—while crucial—is much
easier than proposing a solution. Implementing, testing, and scaling a solution that
has proven effective are harder yet.

In South Africa, the last decade has seen improvements in measures of student
learning, as documented by Spaull and Taylor in the first chapter of this volume. In
the same decade, a plethora of programmes have sought to improve these outcomes,
including workbooks, teacher coaching, teaching assistants, student readers in
multiplelanguages, and many more. Several of these programmes have been evaluated
carefully to identify a causal impact. This volume documents a wide range of these
experiences, from the nuts and bolts of implementation to what has worked and what
has not to boost student learning.

From my perspective, South Africa has one of the richest collections of
educational innovation, experimentation, and complementary research to evaluate
impact across the African continent and even across all low- and middle-income
countries. Furthermore, as you'll see in this volume, there is a rich interplay between
government implementation, non-government implementation, and government and
academic researchers that forms a model for other countries. I've already seen South
Africa’sinnovation and research on coaching influencing global conversations on how
to improve education. This volume reveals how much more the world has to learn from
South Africa’s ongoing work.

Readers can expect three major contributions from this volume. First, for readers
who want to know 'what works', several chapters document the impact of effective (and
ineffective) interventions to boost learning. This comes in two forms. Some chapters
provide novel estimates of programme impacts; others yield new perspectives by
synthesising and contextualising existing impact estimates. Second, readers will gain
insight into why we observe the impacts that we do. In-depth qualitative studies and
institutional histories complement quantitative studies to yield new perspectives.
Third, readers will find rich implementation data. An enduring challenge of impact
evaluation studies is that they often tell you that a programme worked without telling
you very much about the programme itself. In this volume, contributors provide rich




implementation detail that codifies institutional knowledge both for policymakers
in South Africa and for those in other countries who may want to replicate these
experiences.

South Africa—just like most other countries in the world—still has a long way
to go in improving the quality of its education system. But improvements in the last
decade are encouraging, as are positive impacts from several of the programmes you'll
read aboutinthisvolume. Asinother contextsatallincomelevels, scaling programmes
while retaining an impact and managing costs is a challenge. But readers in South
Africa and in other countries will see both promising directions—especially teacher
coaching and providing teachers’ assistants—and an example of a dynamic process of
experimentation and rigorous evaluation that will be crucial to any education system
seeking to provide quality education to its next generation.

David K. Evans
Center for Global Development




preface

This edited volume is one of three books in a series focusing on developments in early-
gradereading and mathematics in South Africabetween 2010 and 2022. The first volume
is Early Grade Reading in South Africa, edited by Nic Spaull and Elizabeth Pretorius, the
second volume is Early Grade Mathematics in South Africa, edited by Hamsa Venkat and
Nicky Roberts, and the third is Early Grade Reading and Mathematics Interventions in
South Africa, edited by Nic Spaull and Stephen Taylor. Collectively the three books bring
together 77 authors from disciplines including economics, linguistics, literacy studies,
mathematics education, teacher education, and policy studies. Although their domains
and methods of analysis may differ, all authors grappled with the same underlying
question: why is it that so few young children in South Africa acquire the building blocks
of reading and mathematics in the first years of school? While international large-scale
assessments have drawn increasing attention to learning outcomesat the primary school
level, there is now a broad-based consensus that the roots of the problem lie even earlier
than upper primary school. International assessments like PIRLS and TIMSS show that
60-80% of Grade 4 and 5 learners cannot read for meaning or calculate using the four
operations, but emerging research documented in these volumes highlights that more
than 50% of learners at the end of Grade 1 do not know all the letters of the alphabet, and
cannot add and subtract single-digit numbers.

It is this challenge that animates the research across these three volumes, with
an analytic focus on lessons learned in the last decade (2010-2022). While learning
outcomes in South Africa before the Covid-19 pandemic were improving quickly by
international standards, the chapters included here present evidence for both optimism
and alarm. Optimism because system-wide improvements do not happen accidentally or
inavacuum. Alarmbecause in 2022 it is still the case that the dignity and life-chances of
millions of children in South Africa are foreclosed because they do not learn to read for
meaning, or do mathematics with understanding in the first three years of school.

Asagroup of scholars committed to understanding and documenting the roots of
both blockagesand breakthroughsinreading and mathematics, itis our hope that you,
the reader, find this new research interesting, helpful, generative and challenging.
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Impact or scale? The trade-offs of
early grade reading and mathematics
interventions in South Africa

KEYWORDS
early grade
reading and

mathematics,
evaluation,
interventions,
subject advisors

NIC SPAULL & STEPHEN TAYLOR

Abstract

In this chapter we document the lineage of early grade reading
and mathematics interventions in South Africa from 2010 to 2022.
We develop an intervention typology using four dimensions: (1)
programme dosage, (2) implementation scale, (3) governmentbuy-in,
and (4) evidence of impact and evaluation method. Using this rubric
we review 14 different interventions and find three distinct families
orintervention approaches. Thefirstis that of light-touch large-scale
interventions that were implemented across multiple provinces and
at scale (4,000+ schools) but lack causal evaluations of impact. The
second category is province-level interventions which have quasi-
experimental evidence of some impact. The final group are small
scale NGO-led interventions, some of which show causal evidence of
impact on reading and mathematics, but all of which operate in 50
schools or fewer. We find a clear trade-off between dosage and scale
across the programmes and contrast the two approaches (1) large-
scale, trickle-down, train-the-trainer approaches, with (2) small-
scale, bottom-up, in-classroom support models. The latter typically
have a coach-to-teacher ratio of 1:30. In a new analysis we show that
the ratio of subject advisors to teachers in the ‘train-the-trainer’
modelis exceedingly large (1:500) in five of the nine provinces, making
meaningful support impossible. However, even with intensive in-
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classroom support, gains in reading and mathematics outcomes are often lower than
one would hope. We hypothesise that as a country we may be reaching a ‘low ceiling’
beyond which it is not possible to extend unless the superstructures within which these
interventions are implemented are reformed. These superstructures include teacher
knowledge, accountability relations, class sizes, and learner poverty.

1 Introduction: The ‘long’ decade from 2009-2022

The ‘long’ decade from 2009 to 2022 in South Africa has been one of both promise
and peril. The first half of the decade saw the introduction of a new curriculum, a new
assessment system, and a new universal set of workbooks. It was also the first time
that international assessments began to show improvements in learner outcomes.
The first of these was the 2011 Trends in International Mathematics and Science Study
(TIMSS) which showed national improvement since 2003. However, one swallow does
not make a summer and these results were seen as tentative, at least until subsequent
assessments (SACMEQ! 2013, TIMSS 2015 and PIRLS 2016) all showed similar gains
compared to their previous rounds of assessment. Unfortunately, the latter part of this
longdecade (2020-2022) hasbeen dominated by the largest single shockin a generation:
the Covid-19 pandemic and the social, economic, and educational devastation left in its
wake. Assessments across multiple grades and provinces have revealed learning losses
of approximately one full year of school with the average South African ten-year-old
in 2022 knowing less than the average nine-year-old in 2019 (Ardington et al. 2021;
Shepherd & Mohohlwane 2021; Van der Berg et al. 2022a).

1.1 Along decade of progress (2009-2022)

Yet notwithstanding the above, most of the decade can be seen as one of progress and
maturation, at least on the education front. The decade began with the splitting of the
single department of education in 2010 into one governing schools (the Department
of Basic Education, DBE) and one governing universities and colleges (the Department
of Higher Education and Training, DHET). At the same time the new and now longest-
serving Minister of BasicEducation, Ms Angie Motshekga, wasappointed with an explicit
mandate to introduce a new curriculum (Curriculum Assessment Policy Statement,
CAPS), a new universal learner-level workbook programme (the DBE Workbooks) and
anew universal primary school assessment system (the Annual National Assessments,
ANAs). These three reforms are discussed in greater detail in the current volume
(McKay & Spaull 2022), as well as in the companion volume on reading (Pretorius et al.
2022), and mathematics (Nuga Deliwe & Van der Berg 2022).

Inaddition tothese far-reachingreformsof curriculum, materials, and assessment,
in 2009 the DBE also universalised an existing school feeding scheme, the National
School Nutrition Programme (NSNP) by extending it to no-fee high schools (JET 2016:
2). This programme now reaches more than 9-million children every day accounting for

1 SACMEQ is the Southern and Eastern African Consortium for Monitoring Educational Quality
(SACMEQ) and PIRLS is the Progress in International Reading Literacy Study.
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all children in no-fee schools and approximately 75% of all children in the country. With
respect to early grade reading and mathematics there has also been considerable policy
innovation with the recent publication of the Framework for Teaching Mathematics for
Understanding (DBE, 2018) and the National Framework for the Teaching of Reading in
African Languages in the Foundation Phase (DBE 2020a).

Perhaps most importantly, the period 2011 to 2019 saw an improvement in
educational outcomes as reported in a number of independently administered
and nationally-representative surveys of educational achievement. This includes
statistically significant improvements in both reading (PIRLS) and mathematics
(TIMSS). The PIRLS studies show that the percentage? of Grade-4 learners who can read
formeaningrose from139% (2006) t018% (2011) to 22% (2016) (Van Staden & Gustafsson,
2022). For mathematics the TIMSS studies show that at the Grade 9 level the percentage
of South African learners who could reach the low international benchmark rose from
10% (2003) to 24% (2011) to 34% (2015) and finally to 41% (2019)?, although it should be
noted that the TIMSS-Numeracy assessment at the Grade 5level showsno improvement
between 2015 and 2019 (Spaull et al. 2022a).

For the purposes of the current volume, and this chapter, it is of special relevance
to note that the long decade 2009-2022 has also seen a rapid expansion in the number
of interventions targeting early grade reading and mathematics, a refinement in the
design and quality of those interventions and evaluations, and greater public awareness
of the importance of foundational skills. This is the focus of our current volume and
the topic to which we turn after first discussing some of the persistent challenges that
have plagued not only South African education but also educational interventions and
attempts at improving outcomes.

1.2 Along decade of unaddressed challenges (2009-2022)

In addition to the hopeful signs of progress listed above, there have also been a number
of interventions aimed at improving reading and mathematics outcomes in the
Foundation Phase, some of which have shown measurable gains, albeit somewhat more
modest than one might hope. One possible explanation behind these modest gains is
our ‘low ceiling’ hypothesis where interventions, even very successful interventions,
reach a low ceiling beyond which they are unable to extend. This may be because the
superstructures within which these interventions are implemented have remained
largely unchanged. These superstructures include teacher knowledge, accountability
relations, class sizes, and learner poverty.

The low level of teacher content knowledge is perhaps the most obvious binding
constraint across interventions and one that has not changed much in the last decade.
Theonlytwo studiestotestanationallyrepresentative sample of primaryschool teachers
on a content knowledge test in South Africa were the SACMEQ 2007 and SACMEQ 2013
studies. The former showed that 79% of Grade 6 mathematics teachers could not score
60% on a primary school mathematics test (Venkat & Spaull 2015). The more recent

2 For further references for these figures see Howie et al. (2008, 26) for the 13% in 2006, and DBE
(2020Db, 69) for the 18% in 2011 and the 22% in 2016 (DBE, 2020b, 69).

3 See Reddy et al. 2003, 25; Mullis et al. 2012, 115; Zuze et al. 2018, 23; & Reddy et al. 2020, 5
respectively.
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SACMEQ 2013 study revealed that only 41% of South African Grade 6 mathematics
teachers were rated as having 'good proficiency in mathematics' compared to 95% of
teachers in Kenya and 87% of teachers in Zimbabwe (Awich 2021, 62).

While it is true that newer teachers entering the profession have higher levels of
content knowledge than their more senior colleagues (Armstrong 2015, 136), even these
younger and better-performing teachers still have exceedingly low levels of content
knowledge. Thisis mostlikely because teaching still hasthe lowest entry requirements of
alluniversity degrees. Newresearch showsthatacrossallincomingBachelor of Education
students across the country, only one in five scored 50% or higher for mathematics in
matric, compared to half (54%) of incoming students for other degrees (Van der Berg et
al. 2022,102). At the largest single university (UNISA) only one in ten incoming Bachelor
of Education students scored more than 50% for mathematics in matric (ibid). In 2018,
Bowie et al. (2019) tested a sample of 488 first-year Bachelor of Education (BEd) students
and 282 final year BEd students from three typical South African universities. This was
on a test that included only primary-school level items (43 questions). Despite this, the
average score for first-year BEds was 52% and only 54% for final-year BEd students on
the same test, despite four additional years of full-time study. Taylor & Mawoyo (2022)
& Taylor (2021) discuss these initial teacher-education challenges in more detail, yet it
is sufficient to say that at least half of South African primary school teachers lack the
primary-school-level content knowledge needed to teach their subjects.

Inthe current volume Chetty et al. report on an intervention targeting Foundation
Phaseteachersaswellastheir subjectadvisors. Aftertestingmore than1000 Foundation
Phase teachersacross multiple provinces, and finding some improvement in test scores
following training, the average post-improvement score was still only 49%. Subject
Advisors scored slightly higher on the test, but only marginally so in most instances.
Thiswas notwithstanding the fact that the test assessed only basic knowledge about the
policy requirements of the curriculum and teaching reading.

Othersuperstructuresthatremainunchangedincludeaccountabilityrelationships
between schools and districts as well as between teachers and principals. Following
union objections to the use of ANAs as an accountability tool, the only national exam
at primary school level was discontinued in 2014 after being introduced in 2011 (Nuga
Deliwe & Van der Berg 2022). Relatedly, in 2016 the Volmink Commission of Inquiry
into ‘Jobs for Cash’ (DBE, 2016) revealed that “corruption is endemic to greater and
lesser degrees in the entire education system” pointing to undue union influence. And
further that “of the 81 cases that were investigated, 38 cases provided grounds for either
reasonable suspicion requiring further investigation or point directly to wrongdoing
amounting to criminal conduct” (DBE 2016, 18). As of July 2022, no government official
implicated in the scandal has been prosecuted or suspended.

Finally, one of the perennial concerns in South Africa is school-level resources
and funding. Previous research has shown an overall decline in real per-learner
funding of -2.3% between 2009 and 2018 (Spaull et al. 2020), primarily due to
above-inflation wage increases for teachers accompanied by a rise in births in 200s5.
That study argues that “provinces seem to be ‘coping’ by implementing cost-saving
measures such as hiring freezes and leaving vacant posts unfilled” (Spaull et al. 2020,
3). This seems to be borne out in the current set of volumes where Spaull et al. (2022a)
using TIMSS-Grade 5 data show large increases in average class sizes between 2015
and 2019. This study identified significant increases in the percentage of Grade 5
children in very large class sizes (>50), doubling from 169% (2015) to 34% (2019). In
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addition to the negative impacts of larger classes, these class-size increases should
also be seen as a proxy for a squeeze on school-level resources more generally.

Over and above the systemic issues listed above, the single biggest factor influencing
education in South Africa now is the long tail of the Covid-19 pandemic and
consequences of school closures and learning losses. In the middle of the pandemic
Ardington et al. (2021) estimated learning losses of approximately 70% of a year of
learning. More recently, and using data from more than 80,000 learners in the Western
Cape,VanderBergetal. (2022b) estimate losses at the primary level to be approximately
one full year of learning, with larger losses in mathematics and at earlier grades.

1.3 The long decade of early grade reading and
mathematics interventions

The purpose of the present chapter, and of this volume more generally, is to document
and synthesise the findings from early grade reading and mathematics interventions
conducted in South Africa between 2010 and 2022. In reviewing these chapters, we
are most interested in determining whether we now have a knowledge base to make
evidence-based recommendations for how to improve reading and mathematics
outcomes in South Africa. We do not automatically assume that interventions are the
answer to how one might improve education outcomes in the country. It may well be
thatimprovements are determined by the way that schools are funded, how teachers are
allocated to schools, or even broader macroeconomic trends like economic growth or
decliningunemployment. Yet, despitetheimportance ofthese ‘non-intervention’ factors,
we would argue that a synoptic understanding of educational interventions is necessary
tounderstand what doesand does not shift learner outcomes. Itis also necessary to make
evidence-based recommendations about wider reforms. Documenting the contours of
the now-substantial evidence base on interventions, its features, regularities, and ‘non-
negotiables’, may yet reveal a productive path for the coming decade.

2 An overview of South African interventions
2010-2022

Theperiod2010to2022hasseenalarge growthinthe qualityand type ofboth interventions
and their evaluations. Perhaps atypically, the South African lineage of interventions began
with a large-scale, heavy-dose, province-wide, and government-funded intervention that
was then followed by a series of smaller-scale, donor-led interventions testing much the
same intervention approach (instructional coaching). The key difference, apart from the
scale and source of funding was that the second generation of studies was rigorously
evaluated to determine the causal impact on learner outcomes, or a lack thereof. The
initial large-scale intervention was the Gauteng Primary Language and Mathematics
Strategy (GPLMS) which employed over 500 coaches at a total annual cost to the provincial
government of R298-million in 2022 rands (Creecy 2012). A retrospective evaluation using
a difference-in-difference methodology found that the intervention led to large gains in
both reading and mathematics (see Fleisch & Schoér 2014; Fleisch et al. 2016).
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Although this programme was deemed a success by both the evaluation and the
government at the time, it did not survive the political transition from one provincial
minister of education to another, with the latter shifting in focus from literacy and
numeracy to the roll-out of technology. Notwithstanding the changing political winds,
the ‘triple-cocktail’ approach employed in the GPLMS study (lesson plans, materials,
and instructional coaches) still had strong local and international proponents (Knight
2007) and was subsequently re-introduced in a different province (the North West) as
a medium-scale research project in the form of a partnership between the Department
of Basic Education and researchers at the University of Witwatersrand; the Early Grade
Reading Study (EGRS). It aimed to determine which intervention approach (coaches,
centralised training, or home support) led to the greatest improvement in Setswana
Home Language reading in Grades 1-3. Fleisch & Alsofrom in the present volume detail
both the intellectual logic of the intervention as well as the lessons learned from its
various incarnations and evaluations. Where GPLMS ran from 2010 to 2013, the first
EGRS study ran from 2015 to 2018 and the second EGRS from 2017 to 2019. The latter
was implemented in Mpumalanga and aimed to improve EFAL reading outcomes.
Collectively these studies showed that the only intervention arms that consistently
raised learning outcomeswere the provision of materialsand lesson plans and, crucially,
anin-classroom instructional coach. The ratio of coaches to schools was usually 1 coach
to 33 teachers. Although the same package of materials combined with centralised
teacher training had a small positive impact, other intervention arms (digital coaches,
home support) were ineffective and did not lead to improvements in reading outcomes
(Cilliers et al 2019). It should also be noted that the home-language intervention (EGRS
I) was more successful than the EFAL intervention (EGRSII).

At around the same time as the EGRS study (2015/16) the National Education
Collaboration Trust (NECT) was implementing various programmes aimed at improving
learning outcomes at scale. These were usually implemented in a large number of
schools and within existing resource constraints. For example, in the Programme to
Improve Learning Outcomes (PILO), also referred to as the Jika iMfundo programme,
“The unit of scale for the pilot was all 1,200 public primary and secondary schools in
the two districts” (Metcalfe & Witten 2019, 337), elsewhere referred to as a ‘trial at scale’
(2019, 340). By contrast the EGRS coaching intervention targeted only 50 schools.
The NECT did not include ex-ante plans to evaluate its various programmes, but
retrospective reviews of the interventions suggest some improvements in compliance
and learner-workbook coverage between intervention districts and non-intervention
districts. However, given the non-random assignment of districts, causal claims are not
possible. As the independent evaluator concluded in their 2019 report:

The results must be read with caution in terms of a causal analysis and attribution
to the programme, since there was no pre-intervention baseline and district/school
allocation to intervention and control could not be randomised...Results should be
interpreted as the difference between treatment and comparison schools, rather
than as causal programme impact

(DNA Economics 2019, 13).

For the purposes of the present chapter the salient features of the NECT and PILO
interventions are that they were large-scale (1,000+ schools) and worked within the
financial and logistical constraints of the system as it is now, and that they lacked
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causal evaluations assessing learning outcomes, making it difficult to determine if
there were any improvements in learner outcomes.

Another important seam of intervention research that began in the second half
of the decade was the Funda Wande series of interventions* in the Eastern Cape and
Limpopo, both evaluated through randomised control trials with 30-40 intervention
schools per arm. The Eastern Cape coaching intervention tested a triple-cocktail model
very similar to that of the EGRS I and EGRS II programmes, with similar effect sizes, at
least pre-pandemic. As Ardington & Meiring (2020, 66) conclude in their evaluation:

To date, the state of evidence from the EGRS | (Cilliers et al. 2019a, 2019b), EGRS Il (Kotze
etal.2019) and Funda Wande coaching interventions suggests that structured pedagogy
programmes can be effective in more than one province (the North West, Mpumalanga
and the Eastern Cape) and in more than one language of instruction (Setswana Home
Language, EFAL and isiXhosa Home Language). This lends further external validity to
earlier experimental evidence that on-site coaching interventions can shift instructional
practice and improve early learning outcomes in low-resource South African schools.

That effect sizes were so similar when implemented in a different province by a different
organisation suggests that these effect sizes (~0.2 SD) are what can be expected from
coaching interventions, at least when implemented at a similar dosage by coaches and
organisations similar to Class Act (EGRS) and Funda Wande.

In addition to the Eastern Cape coaching intervention, Funda Wande also
implemented randomised control trials in Limpopo, testing the impact of a Grade 1
teacherassistant (TA) on both readingand mathematics outcomes during the pandemic
(2021). Thisintervention is important for at least two reasons: (1) it is the first rigorously-
evaluated intervention to test an intensive model of support other than coaching - in
this case one permanent full-time TA per teacher. And (2) it is the first randomised-
control trial evaluating a mathematics intervention in South Africa. Two chapters in
the present volume review these two components: Makaluza & Mpeta on the teacher
assistant intervention, and Sapire et al. on the mathematics intervention (referred to as
Bala Wande). Both show promising results. The impact of the TA intervention on EGRA
scores was 0.44 standard deviations after one year (three terms), twice as large as the
impact of either the EGRS or FW coaching interventions after one or two years (0.14-
0.23 SD) (Ardington & Henry, 2021).

The current volume takes a broad view of interventions and while no book can
encompass all interventions across an entire decade, the programmes included in this
volumerepresent thelion's share ofboth intervention ‘types’ aswell as of those that have
shaped the educational zeitgeistin the country. Broadly speaking there are three themes
animating the volume. The first deals with the development and implementation of
text-based interventions to improve reading outcomes. McKay and Spaull document
the genesis, development, and roll-out of the DBE Workbooks. Introduced in 2011
these government-funded books have become a ‘minimum floor’ resource and are the
only ubiquitous resource available in all no-fee schools in the country. They further
use the School Monitoring Survey to show that two thirds of Grade 3 teachers in the
country (68%) say they use the Workbooks for at least two thirds of their class time,

4 In the spirit of full disclosure it should be noted that one of the authors (Nic Spaull) set up the
Funda Wande interventions in both the Eastern Cape and Limpopo.
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suggesting that these resources have become the de facto curriculum tool in no-fee
schools. Katz and Rees document the development of the Molteno Vula Bula Graded
Reader series - a set of phonics-based decodable basal readers now available in all eight
African languages. In a companion chapter, Ardington and Spaull use a difference-
in-difference methodology to evaluate the provincial roll-out of the Vula Bula Graded
Reader Anthologies in the Eastern Cape in 2019 and 2020, showing a statistically
significant gain in oral reading fluency for grades affected by the intervention.

The second theme of research is intervention designers and implementers
reflecting on their respective interventions and discussing their salient features — how
they were designed and implemented as well as their dosage, key change mechanisms,
and impact (where evaluations are available). This includes a review of the Early Grade
Reading Studies (EGRS I and 2) by Fleisch & Alsofrom reflecting on the feasibility, cost-
effectiveness, and mechanisms of on-site instructional coaching. Secondly, Makaluza and
Mpeta document the lessons learned from the Funda Wande Limpopo Teacher Assistant
intervention, highlighting the importance of rigorous youth recruitment and selection as
well asalignmentbetween training, materials, monitoring, and support. Thomsen and her
colleagues from Room to Read document their work over the previous decade focusing on
developing the skill and habit of reading. The last of the mid-scale reading interventions
discussed in the volume is that of Olivier et al. who discuss the lessons learned from a
technology-based intervention (Reading Eggs) addressing English as a First Additional
Language. Given the increasing appetite for technology-based interventions, it is crucial
to learn from those actually implementing these interventions in low-resource settings,
rather than accepting aspirational government plans at face value.

The third theme of research is around early grade mathematics interventions ad-
dressing topics such as formative assessment (Kanjee & Bhana) and mental mathematics
(Venkat & Roberts), or those that address the entire curriculum at a particular grade; for
example R-Maths at Grade-R level (Spencer-Smith et al.) or the Bala Wande programme
at Grade 1 level (Sapire et al.). Two chapters reflect on the NumberSense materials and
interventions, the first by Brombacher and Roberts and the second by Moloi et al. Col-
lectively, these mathematics interventions show the importance of clear alignment be-
tween training and materials. Of special interest is that all programmes discussed here
introduced a new set of materials to the classroom, requiring teachers to align their
teaching to the new materials (whether R-Maths or NumberSense or Bala Wande). We
will return to this point later but it is worth noting that all interventions in South Africa
that are either believed to be promising, or shown to be so (through causal evaluations),
introduce significant additional learner-level resources to the classroom.

Finally, the chapter by Chetty et al. on the Primary School Reading Improvement
Programme (PSRIP) of the National Education Collaboration Trust stands apart from the
other training-based interventions by virtue of its sheer size and scale. Using a ‘train-
the-trainer’ or cascade model where trainers train subject advisors who then in turn
train teachers, the aim is to improve EFAL “within the limits of what is doable at scale”
(85). Specifically, the programme targeted 7,000 schools and aimed to work within the
budgetary realities of government. Although changes in learner outcomes cannot be
deduced from the evaluation (it was not designed to measure causal changes in learner
outcomes), lessons learned from working at scale are critical for any programme that
aims to move beyond 100 or 200 schools.
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For example, Chetty et al. (current volume) document the content-knowledge levels of
both Foundation Phase teachers and subject advisors showing pervasively low levels of
knowledge that are somewhat impervious to training. Their interventions showed an
average improvement of around ten percentage points, shifting average scores from
around 40% to 50% (Phase 2) or 30% to 40% (Phase 3). While the change in scores
is encouraging, the initial levels of knowledge on basic tests are of particular concern,
as are the post-improvement scores - all of which still reflect severe gaps in teacher
knowledge. Furthermore, tests reveal that even the government officials meant to train
teachers (subject advisors) do not understand the content they are meant to train on.
This is a key weakness in the train-the-trainer model using subject advisors. We will
turn to this point in the next section.

3 Developing a typology of primary-school
interventions in South Africa: Dosage,
scalability and impact

Reviewing the different types of interventions in South Africa, the real distinction is less
between different types of medium-scale randomised control trials and more between
large-scale government-led programmes on the one hand, and small-scale NGO-led
programmes on the other. That is not to say that all small-scale programmes are essentially
the same since there are non-trivial differences in dosage, type of support, materials
provided, and type of evaluation. Yet the discussions and concerns between NGO-providers
working in 40-60 schools are similar in a way that discussions between small- and large-
scale interventions are not. Many interventions that are well-evaluated and have evidence
ofimpact would be difficult to scale. Similarly, many interventions that are already working
at scale lack evidence pointing to improvements in learning outcomes.

To elucidate the differences between interventions we have proposed a rubric
(Table 1) including the scale of the programme, type of evaluation, evidence of impact,
programme costs, level of support (LTSM and teacher support) and level of government
buy-in. Each category is rated from o (Non-existent) to 4 (High) across these dimensions
with the criteria for the score included in the rubric.

As an illustration of the typology, Table 2 below reports the scores for a series of
14 interventions aimed at improving reading outcomes discussed in various chapters
in this volume (there have been more reading interventions than mathematics
interventions in South Africa and thus we selected the larger group of interventions).
Given the importance of causal evidence of programme impact - i.e. did it improve
learning outcomes or not - we double the score for causal impact onlearning outcomes.
Scores are summed to reveal a total programme score, also reported in the table.

We further summarise these outcomes visually in Figure 1 where the total
score (x-axis) is plotted against a measure of how many schools the programme was
implemented in (y-axis). The bubbles are weighted by evidence of impact and the
shading of the bubblesindicates the type of evaluation; either where thereis no credible
control group (grey), a quasi-experimental evaluation (light) or a causal evaluation with
alegitimate control group (dark).
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Table 2 Scoring South African early grade reading interventions using the rubric

EGRS I-Parent

01/ Impact or scale?

Cilliers et al.

50 6
(2020)
NECT-PSRIP DNA Economics
4,198 7
(2019)
Jika iMfundo Metcalfe &
1,200 8
(PILO) Witten (2019)
Nal'ibali SPS Ardington etal.
720 8
(2020)
DBE Workbooks McKay & Spaull
24,000 8
(this volume)
EGRSII-DigCoach Cilliersetal.
50 10
(2022)
FW LP-Training Ardington &
40 10
Henry (2021)
EGRSI-Training Cilliers etal.
50
(2020)
FW EC_Coaching Ardington &
30
Meiring (2020)
EGRSII- Cilliers etal.
50
PhysCoach (2022)
Vula Bula Ardington
Anthologies 4,298 & Spaull
(this volume)
EGRS1-Coach Cilliers etal.
50
(2020)
GPLMS-Coach Fleischetal.
1,000
(2016)
FW LP-TA Ardington &
40

Henry (2021)
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Figure 1 The relationship between scale, support, and impact in South African early grade
interventions

[ )
DBE Workbooks

[ ]
NECT-PSRIP

Jika iMfundo (PILO)
[

°
EGRS II-PhysCoach
NaliBali SPS Y GPLMS-Coach

EGRS I-Training
[ ) EGRS II-DigCoach 1 ‘
EGRS I|-Parent
EGRS I-Coach

Vula Bula Anthologies

Measure of scale

FW LP-Training
FW EC-Coaching FW LP-TA

Overall score
(Level of support, scalability, evaluation)

Note: The overall score (x-axis) is the sum of the six components reported in Table 1. The measure of
scale is ordinal and categorical with ranges of 1= (20-100); 2=(100-500); 3=(500-2,500); 4=(2,500-5,000);
5=(5,000-10,000), 6=(24,000 all schools)

There are several important trends evident in Figure 1. Firstly, there seem to be three
distinct families of interventions. The first is that of large-scale national interventions
that were implemented across provinces and at scale but lack causal evaluations of
impact (grey bubbles). Programmes such as the roll out of the DBE Workbooks or the
implementation of the NECT's PSRIP programme lack evaluations that can determine
whether the programme led to an improvement in learner outcomes as a result of the
intervention. The second category (light blue) are province-level interventions (GPLMS
in Gauteng, and the Vula Bula Anthologies in the Eastern Cape) which have quasi-
experimental evidence. Both evaluations (Fleisch et al, 2016; Ardington & Spaull, this
volume) use difference-in-difference methodologies to compare cohorts and grades
that received the intervention compared to those that did not. The final group (darker
blue) are small scale NGO-led interventions, some of which show causal evidence of
impact (bubble size), but all of which operate in 50 schools or fewer and use additional
resources not available within the system as it is currently designed, for example
instructional coaches or teacher assistants. Yet these are the only studies for which
there is bona fide causal evidence of impact on learning outcomes.

3.1 Large-scale trickle-down vs small-scale bottom-up

When reviewing the types of interventions in South Africa documented above, we would
argue that two broad categories of intervention emerge. These are (1) a ‘train-the-trainer’
intervention, and (2) a direct in-classroom support intervention. The former is usually
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large scale (1,000+ schools) and uses a cascade or ‘trickle-down’ approach with a very
low cost-per-learner. As a result, it is necessarily light-touch. The second approach is
usually small-scale (~50 schools), intensive, has a much higher cost-per-learner and
involves direct support to teachers in their classrooms. The support could take the form,
for example, of an instructional coach or a teaching assistant. Table 3 below summarises
and compares some of the key features between the two approaches.

Table 3 Comparing two typical types of education intervention in South Africa 2010-2022

Trickle-down,
train-the-trainer
* Light touch
* Large scale

Bottom-up,
in-classroom support
* Heavy touch
* Small scale

Large scale with typically more

Small scale with typically 30-50

Scale than 1000 schools schools in an intervention arm
NECT - PSRIP FP EFAL ~4200 + EGRS I-NW-coaching ~50
Exemplar programs schools; Jika iMfundo (PILO) schools; FW-EC-Coaching
ptarprog Whole District Model ~1200 ~30 schools; FW-LP-TAs ~40
schools schools
Programme Conceptualised by internal (DBE) | « Conceptgalised by external
leadership & or external experts (Class Act), experts, implemented by
P implemented by subject advisors external organisation (Class
management / HODs / existing staff Act, FW, Molteno, R2R).

Implementation

Train-the-trainer: e.g. each PILO
coach is responsible for 110
schools (i.e. >1000 teachers).
Usually uses subject advisors
and/or Lead Teachers /HODs
with all training being centralised
training (e.g. Experts train
subject advisors centrally who
then train Lead Teachers/
HODs centrally, who then train
teachers centrally).

In-classroom direct support.

1 coach responsible for 33
teachers (EGRS | - NW) or 1 TA
per 1 teacher (FW-LP).
Coaches or TAs are externally
hired, managed, paid, and
monitored by the NGO.

Low or no-cost model; works
largely within existing budgets &
uses existing personnel.

Usually teacher-level (curriculum
trackers or lesson plans)

If there are learner-level

High-cost model; brings in new
external support in form of
coaches or TAs and procures
significant additional LTSM.
Both teacher-level and 1-on-1
learner- level. Teacher-level

Cost & LTSM resources, then they are usually includes significant Big Books,
low-cost. friezes, classroom library.

+ 1-to-1 learner-level resources:
one anthology per child, one
full-color workbook per child,
learner-level manipulatives
etc.

Trainings attended and LTSM +  Objectively verifiable
delivered, e.g.: 5.7 million standardised assessments
pieces of teaching and learning (e.g. literacy and numeracy
Monitori materials had been distributed; tests for TAs in FW-LP), pre-
onitoring

84,128 teachers and 671 subject
advisors had been trained.
Compliance (curriculum
coverage).

and post-tests at training
(EGRSI-NW), and teacher
certification (e.g. Rhodes Adv
Cert. for HODs in FW-EQ).
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+ Usually non-existent or ex-post, |+ Pre-planned ex-ante, causal,

non-causal, subjective, usually external, independent,

uses no-cost administrative data, learner-level assessments with
Evaluation no bona fide control schools, no bona fide control schools and

random selection, non-standard defensible estimates of causal

instruments, teacher interviews. impacts. High cost due to full-

service evaluation.

+ Minimal public documentation. Donor-funded evaluations
Documentation Little publicly available research usually publicly available.
or evaluation reports.

All current large-scale programmes in South Africa, primarily NECT and PILO
programmes, see subject advisors as key change agents in their theories of change
(Metcalfe & Witten, 2019; Chetty et al, current volume). This is primarily because subject
advisors are already within the system since they form part of the post-establishment
at the province level. Their salaries are covered by existing government resources, and
their existing job descriptions include teacher training. Yet there are several reasons
why this model of support does not work as planned. We now turn to this point and
document it below.

3.2 The number of subject advisors (SAs) and ratio of SAs
to teachers

A number of researchers have raised and briefly discussed the high number of teachers
or schools to each subject advisor, and that school-based subject-advisor support is
consequently infrequent and unrealistic (Taylor 2017; Christie & Monyokolo 2018). In
the current volume Chetty et al. also make this point, but explain that their ‘train the
trainer’ model nevertheless employed this approach due to cost constraints and the
need to work within the system:

While the programme materials are designed in line with term-by-term
implementation of CAPS, four training sessions a year (face to face) are simply not a
practical, affordable, or efficient use of teachers’ time. There is considerable debate
about the decision to rely on the existing corps of subject advisors and Foundation
Phase specialists who are overstretched and under-resourced in most parts of
the system. It is not uncommon for schools in South Africa to say they have not
seen a subject advisor for the better part of a year. In that case, why rely on them
when school-level professional support to teachers is a known factor in improving
outcomes? PSRIP had to make reading improvement workable without the benefit
of school level coaching - not by choice, but simply because it was not feasible in the
existing institutional or financial parameters of the system
(Chetty et al. current volume, 73).
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However the true extent of how thinly spread subject advisors are remains under-
appreciated and somewhat undocumented. A recent NECT-commissioned ‘Subject
Advisor Profiling Study' sheds new light on this area by surveying all South African
subject advisors at the General Education and Training (GET, Gr R-9) Phase for
Mathematics and EFAL. Conducted by the Centre for the Advancement of Science
and Mathematics (CASME) and published in December 2020, it surveyed all 75
districts in South Africa and reports post establishments, qualifications, and ratios of
subject advisors to schools. Figure 2 below illustrates the total number of schools per
Foundation Phase subject advisor (Maths and EFAL) for South Africa as a whole (see
CASME 2020, 68).

Figure 2 Total number of schools per Foundation Phase subject advisor (Maths and EFAL)

. 0-75 schools per advisor

. 251+ schools per advisor
101-250 schools per advisor

76-100 schools per advisor

Source: Figure created by N. Spaull & S. Taylor based on information from CASME (2020, 68) report.

What is immediately clear is that at least 40% of Foundation Phase EFAL and
Mathematics subject advisors are responsible for more than 100 schools making
support difficult. Furthermore, subject advisors are expected to provide support to
individual teachers within the school. The 2017 Education Labour Relations Council
(ELRC) collective agreement on the role of Senior Education Specialists (subject
advisors) makes this clear and includes six key performance indicators. Two of
these include that they should “conduct regular on-site support visits to teachers in
schools” and “Facilitate workshops and training sessions on behalf of their sections/
area of responsibility” (ELRC 2017, 10).
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Given that subject advisors are expected to train and support teachers within the
school, the correct ratio to look at is not only subject advisors to schools but subject
advisors to teachers. By combining the CASME (2020) data on the provincial post
establishments of Foundation Phase subject advisors with two other sources of South
African data, on Foundation Phase (1) enrolments and (2) Learner-Educator ratios, this
helps establish the true extent of this problem.

Figure 3 below does this by combining the provincial data on Foundation Phase
subject advisors® from the CASME (2020) study with provincial data on Foundation
Phase enrolments (DBE School Realities 2019), as well as provincial Foundation Phase
Learner-Educator ratios (Van der Berg et al. 2020, 35).

Figure 3 Average number of Foundation Phase teachers per subject advisor (EFAL and
Mathematics) per province
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Source: Author’s own calculations using information from CASME (2020), DBE (2019), and Van der Berg et
al. (2022)

The large inter-provincial variation in teachers per subject advisor reiterates patterns
of geographical and resource inequality. In KwaZulu-Natal and Limpopo, the average
Foundation Phase subject advisor is responsible for more than 1000 teachers while
those in the Eastern Cape, Gauteng, and Mpumalanga for approximately 500 teachers
or more.

This survey targeted subject advisors directly and is therefore self-reported data.
By contrast the School Monitoring Survey (conducted in 2017) targeted teachers in
schools and included questions on when last they had been visited by a subject advisor.
Figure 4 reports responses from more than 1543 Grade 3 teachers on the frequency of
subject advisor visits in the last year.

5  While this is only for EFAL and mathematics subject advisors, the focal areas of CASME (2020), we
have no reason to suspect this would be different for home-language subject advisors.
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Figure 4 Percentage of Grade 3 teachers visited by a subject advisor in the previous year.
13
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Province
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Source: Own calculations using School Monitoring Survey (2017) data.

The above teacher-reported responses agree with the earlier data but also account for
difficulties in visiting schools that are either very small (Eastern Cape) or scattered
acrossalarge province (Northern Cape). Two-thirds of Grade-3 teachers in Limpopo, the
Eastern Cape and KwaZulu-Natal were never visited by a subject advisor in the previous
year. Although frequency of subject advisor visits is higher in the other six provinces,
still only about one-in-five teachers were visited at least once per term (four times or
more in the year), considered to be the ‘bare minimum’ in heavy-touch interventions
like EGRS or FW.

In addition to the above concerns around the number of subject advisors, there
are legitimate concerns around the quality of the support that they can offer, even when
they do manage to visit schools. Of the 308 GET Maths and EFAL subject advisors who
reported their academic qualifications in the Subject Advisor Profiling Study, 90% had
less than a Master’s degree and 37% had less than an honours degree (CASME 2020,
48). It should also be noted that basic qualifications are often a necessary (but not
sufficient) condition for content knowledge or teacher quality; while most teachers in
South Africa meet minimum qualification criteria, they still lack primary-school-level
content knowledge in mathematics (Venkat & Spaull 2015). Furthermore, as reported
above, when subject advisors are tested on basic content knowledge and curriculum
requirement tests, they are often not more knowledgeable than the teachers they are
training, frequently scoring 50% on content they are required to train on (Chetty et al.
current volume, p. 75).
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4 The ‘low ceiling’ hypothesis

The discussionin the previous section shows quite clearly that there isan implicit trade-
off between scale and impact, a point that is well-documented in the literature: “One of
the most consistent findings in the education literature is that effects decrease when
smaller targeted programs are taken to scale" (Slavin & Smith 2009, in Kraft 2020, 6).

In South Africa, as elsewhere, large-scale interventions are usually either
not evaluated or their evaluations are not designed to measure causal changes in
learning outcomes. However, even the most successful programmes, and ones that
are designed to measure causal impacts in learner outcomes - EGRS and FW - often
yield improvements that are more modest than many education stakeholders would
anticipate given the intensity of the interventions. For example, both EGRS I (North
West) and Funda Wande (Eastern Cape) interventions employed teacher coaches in a
ratio of approximately one coach to five to ten schools depending on how many grades
the intervention was being implemented in (typically one coach to 30 teachers). As
mentioned previously, both interventions yielded improvements of approximately 0.2
standard deviations, an effect size that Kraft refers to as ‘large’ (2020, 7).

Understanding what these effect sizes mean in practical terms is important if one
is to communicate these findings to policymakers, but also to anchor expectations on
empirical realities of what is possible, or at least what has been historically possible to
date in South Africa. Figure 5 below uses the new language-specific benchmarks for
oral reading fluency (Mohohlwane et al. 2022) and letter-sound knowledge® to illustrate
programme impacts from Funda Wande” at the Grade 1 level (Ardington & Meiring
2020) and EGRS I at the Grade-2 and Grade-4 level (Cilliers et al. 2019). Across all three
grades the teacher-coaching interventions led to statistically significant gains in the
percentage of learners reaching the grade-specific benchmarks of approximately ten
percentage points (40% to 50% for the Grade-1 benchmark, 34% to 44% for the Grade-2
benchmark, and 37% to 44% for the Grade-3 benchmark). While it is encouraging that
these programmes are sufficiently intensive to lead to measurable causal changes in
outcomes, even after three years of a coaching intervention less than half of Grade-4
learners in these schools (44%) could reach the Grade-3 benchmark, only marginally
higher than learners in the control school (37%).

6  Here we use the 26+ Letters Correct Per Minute (LCPM) ‘Letter Decoder’ threshold as in Pretorius
& Spaull (2022) rather than the higher 40 LCPM ‘Letter Mastery' benchmark as in Mohohlwane et
al. (2022).

7  The Ardington & Meiring (2020) evaluation was after only one year of intervention before the
Covid-19 pandemic. Subsequent evaluations (Ardington & Henry, 2021) reveal that many of the
pre-Covid-19 gains were eroded during the pandemic. The EGRS I intervention was implemented
from 2015-2018 and thus not affected by the pandemic.
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Figure 5 Percentage of Grade 1, 2, and Grade 4 learners reaching oral reading fluency
benchmarks by treatment arm (EGRS | and Funda Wande coaching interventions)

EGRS-I Grade 4's reaching Grade 3 benchmark
(60 WCPM) 37%

EGRS-I Grade 2's reaching Grade 2 benchmark
(40 WCPM) 34%

EGRS-I Grade 1's reaching Grade 1 benchmark
(26+ LCPM) 40%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

. Coaching Control

Arguably the most intensive intervention implemented in South Africa to date has
been the Funda Wande Limpopo Teacher Assistant intervention (Makaluza & Mpeta,
current volume) which allocated a full-time paid teacher assistant to each Grade 1
teacher in intervention schools as well as additional materials and termly training. The
impact evaluation after one year of intervention showed overall effect sizes twice as
high (0,42 SD) as those of the EGRS and FW-EC coaching interventions (Ardington &
Henry, 2021). In the ‘business-as-usual’ control schools in the Limpopo intervention,
80% of Grade 1 learners could not read a single word in Term 4 of Grade 1. Yet even
in the ‘high intensity high impact’ teacher-assistant-intervention arm, 67% of Grade
1 learners could not read a single word after one year of the intervention (Ardington
& Henry 2021, 4). Again, it is difficult to celebrate this result when two thirds of
Grade 1 learners are still entirely illiterate after one year of schooling, albeit that this
intervention was during Covid-19 school closures and rotational timetables in 2021.

Given these results it seems reasonable to ask why these relatively intensive
interventions are still yielding only modest improvements in outcomes, even before
the complications of the pandemic. One possible explanation referred to earlier in
the chapter is that of a ‘low ceiling’ hypothesis where the overarching superstructures
of low teacher content knowledge, high unemployment, and weak accountability
relationships persist unabated. While there are other factors that undoubtedly affect
learner performance, such as large class size (Spaull et al. 2022a) or a lack of textual
resources, unless the prior superstructures are addressed at the same time, it is likely
that no ‘radical’ improvement in learner outcomes is possible. It may well be that
‘capacity-based’ interventions that lack any forms of accountability reach a low ceiling
that they cannot move beyond.
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5 Conclusion

The chapters included in this volume represent more than a decade of interventions
and evaluations on early grade reading and mathematics. When seen collectively and
synoptically it is clear that scholarship on South African interventions has advanced
apace in the last decade. Yet it also generates as many questions as it answers. Why are
promising small-scale interventions never scaled up? Why are large-scale tax-funded
interventions still not evaluated to determine causal impacts on learner outcomes?
Why are ‘trickle-down train-the-trainer’ interventions still the norm when it is clear
to all stakeholders that the underlying assumptions (that subject advisors will train
teachers) are fundamentally flawed? The ratio of schools to subject advisors is simply
too large for them to fulfill any meaningful support function, at least in the vast
majority of provinces. Yet over and above this inadequate headcount, the appointment
and promotion of subject advisors is not primarily based on skill or competence. How
else does one explain why subject advisors lack basic knowledge of either curriculum
policy or how to teach reading - frequently scoring 50% on tests aimed to measure such
knowledge (Chetty et al. current volume)?

Trickle-down train-the-trainer models are usually justified due to the cost-
constraints faced by national and provincial government - constraints that are real and
cannot be wished away. Yet the only interventions for which there is evidence of impact
cost more than the current cost-per learner in no-fee schools. This may mean one of
two things:

1. Successful small-scale interventions will not be scaled up at government expense until
there is a greater willingness to re-allocate budgets, which is dependent on political
will and the perceived importance of foundational reading and mathematics. Not
since the GPLMS intervention in 2010 has any province implemented a province-wide
tax-funded early grade reading or mathematics intervention that could credibly be
referred to as substantive or intensive. The ‘scale-up’ of the EGRS study in the North
West (called the Reading Support Program) is still primarily donor-funded, works in
only 263 schools and chose to implement a less intensive version of the model with
only 140 schools receiving coaching from 14 coaches (Williams et al. 2019).

2. There is a need to invest in a new type of intervention. All interventions covered
in this volume, and implemented over the last decade, are ‘capacity’ interventions
aimedateithercreatinganddistributing new materials (graded readers, workbooks,
manipulatives) or providing additional support and training to teachers and
government officials. In Elmore’s Capacity-or-Accountability dichotomy (Spaull
2015) all South African interventions in the last decade, whether small-scale or
large, eschew accountability and propose capacity-based solutions. In our view
this is largely due to a pragmatic consideration of the current political climate in
the country and working ‘within the realm of the possible’. Interventions aimed
at creating any accountability mechanisms would be vociferously opposed by the
politically powerful teacher unions. An example of such an intervention is offering
intensive training and in-classroom support to teachers together with teacher
evaluations leading to defensible consequences for non-performance. It reflects
the South African discourse on teachers that there are no serious policy analysts
or researchers who have proposed replacing the least knowledgeable teachers who
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cannot score even 30% on a primary-school content-knowledge test, even after
repeated training and second-chance opportunities. Yet how can teachers teach if
they lack the most elementary knowledge about mathematics or reading?

As we reflect on the chapters in this volume and look ahead to the next decade of
intervention research, the scholarly community will need to address the outstanding
questions related to capacity interventions discussed in the present volume (scaling
small-scale interventions and reformulating large-scale interventions), but also
conceptualise and experiment with a new generation of intervention aimed at
improving accountability and addressing the superstructure of weak teacher content
knowledge and quality. At the end of Grade 1, more than half of learners in no-fee
schools do not know the letters of the alphabet (Wills et al. 2022), and they cannot add
and subtract single-digit numbers (Spaull et al. 2022a), despite a year of formal full-
time schooling. While factors like extreme class sizes undoubtedly influence these
outcomes, the figures in ‘acceptable’ class sizes of 35 learners per teacher are only
marginally better. The low quality of teachers and, importantly, the low quality of
teaching is arguably one of the leitmotifs running through all three volumes published
in this series.

New research on teacher demographics (Van der Berg et al. 2022) reveals that half
(45%) of all publicly employed teachers will retire in the next 10 years (National Treasury
2021, 63) creating an unprecedented opportunity to recruit, train, and employ a new
generation of teachers. It is rare for such demographic opportunities to emerge, and
this is an opportunity that could help address one of the underlying superstructures
behind persistently weak outcomes.
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Abstract

In this chapter we provide an overview of the genesis, development,
and roll-out of a South African workbook initiative, the Department
of Basic Education (DBE) Workbooks. This is a nation-wide
government-funded programme that provides full-colour
curriculum-aligned workbooks for core primary-school subjects.
(home language, mathematics, life skills,and English first additional
language). Over 65-million workbooks are distributed to more
than 24,000 schools each year at an annual cost of approximately
R1-billion. We illustrate how political continuity and economies
of scale have led to the creation of a new ‘minimum floor’ of text
resources in every South African classroom. We further draw on
two nationally representative surveys - a household survey and a
school survey - both of which attest to their ubiquity across every
province. We report on a previously under-analysed survey (School
Monitoring Survey of 2017) of more than 1,000 Grade 3 teachers’
responses to questions on the DBE Workbooks on their utility
in schools. The findings show that 79% of Grade 3 teachers are
satisfied with the Workbooks, 84% find them helpful and at least
two thirds of teachers (68%) say they use the DBE Workbooks for at
least two thirds (66%+) of their class time. These findings suggest
that the DBE Workbooks have become the de facto curriculum tool
in South African schools and we argue that they are a rare exception
of a resource-led change to the ‘grammar of schooling’ in South
Africa. It is likely that they contributed to national gains in learning
outcomes over the decade 2010-2019.
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1 Introduction

Thetale of post-apartheid South African schooling is essentially a story in two parts. The first
covers roughly the first two decades of democracy (1994-2011) and is dominated primarily
by radical curriculum reform, a de-racialisation and teacher pay equity (Muller & Hoadley
2019; Fiske & Ladd 2014; Gustafsson 2019). The second part, covering nearly ten years (2011-
2019) has seen the locus of attention shift away from bureaucratic policy discussions and
academic curriculum disagreements towards a growing coherence around four questions
related to what actually happens in the classroom: (1) what do teachers teach? (2) how do
they teach it? (3) what do they use? and (4) how do they assess learning? Broadly speaking
these relate to curriculum, pedagogy, materials, and assessment. Building on Tyack and
Tobin (1994) we refer to these as the ‘grammar of schooling’ and argue that the increased
attention paid to these fundamental practical components of schooling - particularly in the
last decade — were beginning to yield results in improved learning outcomes, at least before
the Covid-pandemic. However, before discussing these improvements and what may lie
behind them, it is worth clarifying what we mean by the ‘grammar of schooling’:

The basic ‘grammar’ of schooling, like the shape of classrooms, has remained
remarkably stable over the decades. By the ‘grammar’ of schooling we mean the
regular structures and rules that organize the work of instruction (Continuity in the
grammar of instruction has frustrated generations of reformers who have sought to
change these standardized organizational forms) we ask why this grammar persisted
and why challenges generally did not succeed. Practices like graded classrooms
structure schools in a manner analogous to the way grammar organizes meaning
in languages. Neither the grammar of schooling not the grammar of speech needs
to be consciously understood to operate smoothly. Indeed, much of the grammar
of schooling has become so well established that it is typically taken for granted as
just the way schools are. It is the departure from customary practice in schooling or

speaking that attracts attention
(Tyack & Tobin, 454).

We argue that while there hasbeen a steady stream of well-intentioned reforms in post-
apartheid South Africa, few of these have ‘stuck’ sufficiently to change the grammar of
schooling. The aim of this chapter is to document one we believe has - the introduction
of the DBE Rainbow Workbooks (hereafter ‘the DBE Workbooks').

Despite their ubiquity and for reasons that are not well understood, this decade-
long, country-wide intervention has received minimal scholarly attention to date. We
aim to remedy this situation by drawing on two primary sources of information: (1) first-
hand knowledge of the rationale, development, funding, and implementation of the
intervention. We believe we are well-placed to do this since one of the authors of this
chapter (Veronica McKay) was the Overall Project Coordinator for the DBE Workbooks
and to that effect was seconded to the Department of Basic Education from 2008 to
2012; and (2) analysing a previously under-analysed dataset, the School Monitoring
Survey (SMS) of 2017 which is an independently administered and nationally
representative sample of 992 South African primary schools which included a specific
sub-questionnaire regarding the reported use of the DBE Workbooks by teachers and
learners, including teachers’ perceptions of the quality, helpfulness and sufficiency of
these workbooks.
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We begin by providing background information on the DBE Workbooks and their
development. Thereafter we review the limited literature pertaining to the workbooks,
as well as the grammar of schooling in SA. Thereafter we provide an analysis of the 2017
School Monitoring Survey data in relation to the preceding literature. Finally we conclude
the chapter by foregrounding the relevance of this work and discussing the way forward.

2 Background

2.1 Rationale, development, and implementation of the
DBE Workbooks

The idea of developing a national series of grade-specific workbooks for literacy and
numeracy was relatively widespread in South African policymaking circles in 2008 and
2009. In March 2008, minister of education Naledi Pandor launched the Foundations
For Learning (FFL) campaign, “a four-year campaign to create a national focus to
improve the reading, writing, and numeracy abilities of all South African children”
(South African Parliament 2008, 4) and recommended that “A Workbook or Learners’
book (to provide systematic development of literacy, phonic and language skills” be
developed (12). But the de facto genesis of the DBE Workbook project can be found
in a presidential proclamation two years after the FFL policy was promulgated. In the
president’s State of the Nation Address (February 2010) President Zuma announced
two important education reforms that had long been mooted by the Department of
Education: a new workbook series (which would become the DBE Workbooks) and a
set of national primary school assessments (which would become the Annual National
Assessments, ANAs):

We want to improve the ability of our children to read, write and count in the
foundation years. Unless we do this, we will not improve the quality of education.
Our education targets are simple but critical... We will assist teachers by providing
detailed daily lesson plans. To students, we will provide easy-to-use workbooks in all
11 languages. From this year onwards, all grade 3, 6 and 9 students will write literacy

and numeracy tests that are independently moderated
(Zuma, 2010).

Shortly after the 2010 State of the Nation Address, the Department of Education’s
FFL presented a Workbook Strategy (2010) with the workbooks being perceived as
an extension to the FFL which had been launched in 2008 and with the intention of
ensuring that by 2011 all learners would be able to demonstrate age-appropriate levelsin
literacy and numeracy. The FFL had provided assessment frameworks and lesson plans
for teaching literacy and numeracy for Grades 1-6. The FFL's ‘worksheet strategy’ was
to develop worksheets that were aligned to the FFL lesson plans (DoE 2010) envisaging
200 photocopiable worksheets for both language and mathematics - referred to as
‘Workbook Strategy 1’ in the timeline below.

This proposal did not find support with the DoE, due to the process to replace the
National Curriculum Statement (NCS) with the new Curriculum and Assessment Policy
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Statement (CAPS). Although the CAPS was only formally introduced in schools in 2012,
by 2010 the plans were already at an advanced stage and the DoE decided that it would
be unwise to publish workbooks aligned to the old FFL materialsand the old curriculum,
since this would be out of sync with the imminent roll out of the new curriculum®

Figure 1 Timeline of significant dates for the initiation of the DBE Workbooks

2008 2010 2010 2010 2011
March February May June January

Foundation Workbooks were DOE split into Prof McKay appointed Workbooks
for Learning mentioned in two ministries by Minister Motshekga distributed
(FFL) Campaign the State of the (DBE & DHET). to develop the to 24,365
(2008-2011) Nation Address Workbooks Grade 1-6 schools
initiated by
DoE (Minister
FEITCE: Workbook Strategy 2
Imminent curriculum reforms Following a review of international
Workbook Strategy 1 were at an advanced stage examples & research, McKay
Proposal to develop (new CAPS curriculum) so proposal was to develop full-color
worksheets for Grades 1-6, Workbook Strategy 1 was workbooks that were CAPS-aligned
aligned with the FFL lesson aligned to Foundations for & structured by term and week for
plans. (To be photocopiable) Learning not approved by DoE. literacy & numeracy Gr 1-6

In April 2009, President Zuma announced that the Department of Education would be
split into two departments: the Department of Higher Education and Training (DHET)
and the Department of Basic Education, addressing higher education and schooling
respectively. Minister Angie Motshekga, former MEC for Education in the Gauteng
Department of Education, was appointed as the minister of Basic Education in 2009,
a position she has subsequently been re-appointed to twice, and one she continues to
hold in 2022 making her one of the longest serving ministers in the cabinet.

As part of this reorganisation, the successful Kha Ri Gude Literacy (KRG)
Campaign? was relocated from the DoE to the newly established DBE. In June 2010,
Minister Motshekga requested the CEO of Kha Ri Gude, Prof Veronica McKay, to take on
the task of conceptualising and coordinating the development of the school workbooks
for languages and mathematics for Grades 1-6. The KRG Campaign had successfully

1 The revisions of the National Curriculum Statement (NCS) for Grades R-12 were formally
promulgated on 11 September 2011 in Government Gazette 722 of No. 34600 when the CAPS
was approved as the new curriculum for all subjects for Grades R-12. The three reforms of a new
curriculum (CAPS), a new national primary school assessment system (ANAs), and a new national
set of curriculum materials (DBE Workbooks) were all formally implemented at approximately the
same time in 2011/2012.

2 Kha Ri Gude was a mass adult literacy campaign from 2008 to 2017 that reached 4.7 million
adults with the aim of teaching basic literacy and numeracy skills equivalent to the third grade
of schooling (McKay 2013, 2015, 2020). The development of the campaign’s literacy approach was
based on substantial research into literacy and language development which was valuable for the
development of the workbooks.
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developed workbooks? in all 11 official languages, based on extensive research into
literacy learning, and had an established team of African language experts with
considerable experience in materials development. McKay was required to submit
a new proposal for workbooks to meet the target of January 2011 implementation
(DBE 2010b).

The new strategy based on the earlier research into literacy and language learning
and was influenced by international studies where workbooks had been used. While
the DBE originally conceptualised photocopiable loose-leaf worksheets, McKay's
revised strategy (2010b) took account of the challenges teachers had in copying and
distributing resources. Drawing on her extensive Unisa distance education experience
and the distribution model of KRG, she developed a proposal for full colour workbooks
aligned by term and week with the CAPS, and colour-coded for ease of distribution,
hence the ‘Rainbow’ Workbooks. McKay's submission to the Ministerial Management
Committee* in 2010 provided mock-up worksheets that were approved. This is referred
to as ‘Workbook Strategy 2’ in the timeline.

2.2 Research informing the DBE Workbooks

Although the time period for the development of the workbooks was short,
their development drew upon the literacy and numeracy research previously
conducted for KRG as well as on an extensive review of existing large-scale local and
international assessments.

2.2.1 The extent of the problem: Reviewing learning outcomes from
large-scale assessments

By 2010 South Africa had participated in a number of large-scale assessments of
learning outcomes at the primary-school level. This included local assessments such as
the Systemic Evaluations (of 2001 and 2007 that tested Grade 3 literacy and numeracy
in representative samples of more than 2,000 schools (DoE 2008); and the longitudinal
National School Effectiveness Study (NSES) that tested literacy and numeracy in
Grades 3, 4,and 5in 2007,2008, and 2009 in more than 200 schools (Taylor 2011). These
studies found literacy and numeracy scores ranging between 20-35% with minimal
gains in learning outcomes across the system over time. The ANA Diagnostic of 2009
confirmed these findings and provided more granular detail on the curriculum areas
that learners (and by implication their teachers) found difficult.

The Progress in International Reading Literacy Study (PIRLS, Grade 4 2006)
revealed that 87% of Grade 4 learners were at risk of not learning to read (Howie et al.
2008), while the Southern and Eastern African Consortium for Monitoring Educational

3 The literacy campaign received recognition for for its research-based materials: UNESCO
Confucius Literacy Award (2016): the National Ubungcweti GCIS (2009) and the PANSALB Award
(2010) for materials in 11 languages, the introduction of SA Sign Language, and for materials being
produced in Braille.

4 The Ministerial Management Committee (MMM) comprises the minister and deputy minister,
ministerial advisors, the director general, and the various deputy director generals of the national
Department of Basic Education.
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Quality (SACMEQ, Grade 6 2000 and 2007) showed that there had been no progress
at the national level in either literacy or numeracy between 2000 and 2007 (Moloi &
Chetty 2011, 51; DBE, 2011d).

2.2.2 The South African schooling context

The literature on teaching and learning in South African classrooms offered numerous
insights that were significant for the development of the workbooks. The first of these
was weak teacher-content knowledge and pedagogical-content knowledge (PCK)
(Carnoy & Chisholm 2008, Moloi & Chetty 2011). This informed the endeavour to
ensure the workbooks compensated for the lack of PCK, and - as per the SACMEQ study
- even basic content knowledge.

The second area was the emerging classroom-based research on the inadequate
Opportunity to Learn (OTL) by Reeves and Muller (2005) and Reeves et al. (2008). Linked
to this was the widespread acceptance that in at least 60% of primary schools in South
Africa, there was a severe lack of basic text resources, especially textbooks (DBE 2011a;
Howie et al. 2008; Moloi & Chetty 2011). The workbooks were thus conceptualised
to alleviate these challenges with appropriate curriculum content and adequate
curriculum pacing ‘baked in’ to the learner workbook, with the intention that the books
would also be able to be taken home to extend learning time.

The third area focused on by the workbook team was the need for systematic
phonics, which in 2010 when the DBE Workbooks were being conceptualised, was
not the norm. Despite the growing influence of the UK's Rose Report (2006) which
emphasised the need for systematic phonics instruction, there was only one study
employing this approach at some level of scale in South Africa at the time, and that
was Piper's (2009) Systematic Method for Reading Success (SMRS). It had been
implemented in five provinces and the USAID evaluation showed promising results.
The programme focused on systematically introducing letter sounds, blending sounds
into words, recognising sight words and learning vocabulary while also supporting the
development of comprehension skills. These findings guided the literacy approach
underlying the development of the Grades 1-3 DBE Workbooks.

2.2.3 Review of international examples of workbooks

Inadditiontoreviewingthe South Africanevidenceonlearningoutcomesand classroom
practices, the workbook development team also explored international comparisons
of similar interventions in other countries, where workbooks, resource-based and
scaffolded teaching were used to improve learning outcomes at scale. Workbooks from
the UK, specifically the SATS preparation workbooks and the Singaporean Mathematics
and English worksheets, and scripted lessons from the United States were explored.
Consideration was also given to workbooks used in France, Canada, Cuba, and New
Zealand. These findings informed the instructional design and genre of the DBE
materials that would act as a support tool to scaffold and guide teaching and learning -
developed as a hybrid between a textbook and a workbook.
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2.2.4 Assessing the classroom situation

In order to obtain first-hand experience of the resources being used in schools,
classroom visits were conducted across a sample of 45 schools (across Eastern Cape,
Gauteng, KwaZulu-Natal, Mpumalanga, and Limpopo) to obtain a baseline of Learning
and Teaching Support Materials (LTSM) available and the methods used. Our findings
confirmed the dire need for texts, posters, and charts, and for a more structured
approach in the majority of classrooms (McKay 2013, 2018). Subsequently, in August
2010 the DBE convened a roundtable of experts, including teachers, to identify
curriculum challenges that required attention. While the roundtable was valuable
since it solicited the perspectives of teachers, it also initiated the participatory model
used for the workbook development.

3 Development of the DBE Workbooks

Based on the research discussed above, the following decisions informed the

development of the materials:

e Todevelop the materialsin all 11 official languages

e Touseasystematic phonics approach for initial literacy teaching and a language
across the curriculum for the series

e Toaddress the dearth of reading materials in classrooms

e Tousethe materials as a scaffold for teachers who required such support

Each of these decisions is discussed in the sections which follow.

3.1 Language of the workbooks

At the outset, the most important question facing the development team was what
language(s) to use for the DBE Workbooks. Initially there was not a lot of support for the
development of workbooks in all 11 official South African languages since this was still
contested within the department in 2010, with some officials believing that a ‘straight-
for-English’ approach would afford learners more opportunities to practise English,
would be less cumbersome for development, printing and distribution, and less costly.

Notwithstanding this, the development of the materials proceeded in all 11
languages up to Grade 6, a hefty task involving considerable language and teaching
innovation® and versioning across the 11 languages. The versioning process, as Sebate
(2014, 3) explains, required the African language authors (1) to be familiar with the
socio-cultural background of the learners, their ages, the appropriateness of the register
as well as linguistic peculiarities; (2) to regard the source texts as a trigger for creativity
and pedagogical artistry to incorporate the appropriate cultural and linguistic aspects,
and (3) to version within the skopos or purpose of text and allowing for pedagogical
adaptations. This meant that the materials were not translations from a single source

5 All the African language authors were PANSALB members who were able to engage their
respective language boards for advice and to authenticate new or newly-coined words.
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but that they were uniquely developed per language using the process developed for
the workbooks.

Once the development had ‘reached the point of no return’, the decision for
producing materials in 11 languages was accepted. This also contributed to reinforcing
mother-tongue literacy beyond Grade 3. The prioritisation of African languages and
‘mother-tongue-first’ and/or bilingual /multilingual education had strong proponents
both in South Africa (Alexander et al. 2007; Pliddemann 2010; MacDonald 1990,
1991, 2002) and internationally (UNESCO 20104, 2010b; Alidou et al. 2006). UNESCO
(2003) developed a normative framework, guidelines and principles for languages and
education, making a strong case for mother-tongue instruction asa means ofimproving
educational quality. Despite this minimum standard for quality education, Hanemann
and McKay (2019, 353) point out that 40 per cent of the world’s population do not access
education in a language they speak or understand and that this was still contested
terrainin South African policymaking circlesin 2010. Since then the empirical evidence
in support of the use of mother-tongue has grown considerably in South Africa (Taylor
& Von Fintel 2016 and Hanemann & McKay 2019). Recent international reviews by RTI
(2021) and the World Bank (2021) suggest there is universal consensus that children
should learn to read and calculate in their home language (see also Erling et al. 2021).

3.2 Approach to Foundation Phase literacy

Having addressed the language question, it was necessary to decide on aresearch-based
approach to guide the development of the literacy materials. At the time of development
(2010/2011) South Africa was still steeped in a whole-language approach to reading
from previous curricula (MacDonald 2002; Christie 2005; Hoadley 2018). With the
introduction of the CAPS curriculum, the findings of the National Reading Panel (2000)
in the US percolating through international research circles (Shanahan 2005; Piper
2009) and as with the UK's Rose Report, it was decided that the DBE Workbooks would
followa systematic phonicsapproach. Thisresearch further emphasised theimportance
of phonemic awareness, the alphabetic principle, and attention to reading fluency for
improving reading comprehension (see Figure 2 below for an example worksheet from
the Grade 1 Term 1 book teaching a letter sound). Over this period, during which these
fundamental decisions were made, ongoing engagements were held with Helen Abadzi
(World Bank), as well as with UNESCO colleagues such as Hasanna Alidou, Adama
Ouane, and Ulrike Hanemann. There were also engagements with local literacy experts
such as Vic Rodseth and Carol MacDonald.

In addition to using a systematic phonic approach, the texts (and related activities)
were theme-based in an endeavour to teach language across the curriculum in view
of enabling Cognitive Academic Language Proficiency (CALP) language and concepts
needed for learning in other learning areas (Cummins 2008; McKay 2013).
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Figure 2 Examples of phonics pages in the Grade 1 DBE Workbooks (isiZulu and English
Term 1)

EE) Playing Together LY The letter

[F T —— [ .

H H 7
N f
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CN . TA?S

Source: isiZulu HL Grade 1 Term 1 and 2 Workbook, pages 40 and 38; English HL Grade 1 Term 1 and 2
Workbook, pages 30 and 32. From: https://www.education.gov.za/Curriculum/LearningandTeachingSup-
portMaterials(LTSM)/Workbooks/2021Workbook1.aspx

3.3 The dearth of reading materials in classrooms

Thebaselineresearch conducted bytheworkbook teamin2o10identifiedadearth ofreading
materials as well as the the limitations teachers had in developing reading comprehension
skills. It was decided that the new DBE Workbooks would include an extended reading
text on every second worksheet, in line with the genre for reading required in the CAPS
(such as folklore, instructional text, or a letter). In this way, it was possible to integrate 64
two-page reading texts for reading comprehension - providing immediate relief and
compensation for the lack of reading materials. The aim was to increase the overall amount
of reading in the classroom and help shift South African pedagogy away from only reading
off the chalkboard, which was a common practice at the time. This finding was confirmed
by Hoadley (2012) whose literature review of South African classroom-based research,
found that “the most common form of reading consisted of the teacher writing three or
four sentences on the board and students chorusing these after the teacher”. Similarly,
Taylor and Moyane (2004) found that in a study of 24 Limpopo primary schools, children
interacted individually with books in only 3% of literacy classrooms.
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3.4 Organising, sequencing, and pacing learning in the
workbooks

Finally, the workbooks offered support for teachers who ordinarily would need to design
and make copies of their own worksheets. They were conceptualised as a structured
intervention for those teachers who experience challenges in providing activities;
either because they lacked the resources or the ability to do so themselves. Importantly,
the DBE Workbooks were designed to provide a minimum set of workbook activities for
each child. They were not designed to be a complete programme of materials since that
would require additional elements such as graded readers®, big books, mathematics
manipulatives, teachers’ guides etc.

In order to ensure that the workbooks provide a strong scaffold, consideration was
given to how they might organise learning. In response to this, the workbooks were
sequenced and labelled and coloured by term and week in accordance with the CAPS,
with each week comprising four worksheets. Apart from making the content, pacing
and sequencing explicit to both teacher and learner, the workbooks also aimed to ‘make
learning visible', to facilitate curriculum coverage and provide support for teachers as
they shifted from OBE to the CAPS.

Two additional practical considerations were taken into account: the first
practical decision was to prepare lessons for only eight of the 10 weeks per term. It was
recognised that schools rarely teach for a full 10 weeks due to a range of disruptions
during the term, including teacher absenteeism, examinations, and other school
activities. The 10 weeks of the CAPS was compressed into eight weeks of worksheets
with four worksheets per week for literacy and four per week for mathematics. The
second consideration was splitting each grade workbook into two volumes. In any one
grade or subject’ (literacy or numeracy) there were 128 worksheets (eight weeks x four
terms x four worksheets/week = 128). Publishing all 128 worksheets in one book would
resultin a book that could not lie flat on a desk and which would be too cumbersome to
carry. [t was decided to split the worksheets into two volumes; Volume 1 for the first and
second terms, and Volume 2 for the third and fourth terms (each with 64 worksheets).
The table below provides an overview of the subjects per grade and year in which the
workbooks were available®.

6 Itshould be noted that in recent years (from 2014 to 2017) a series of DBE graded readers and DBE
big books were developed for the Foundation Phase in all 11 languages and are available on the
DBE website. They were distributed to lower-quintile schools and schools that were implementing
the Incremental Introduction to African Languages (IIAL) policy.

7 The Life Skills books, first distributed in 2012, were also available in two volumes. However, since
the CAPS for Life Skills was less extensive than for Home Language or Mathematics, there were
only 32 worksheets per volume with two worksheets per week and eight weeks per term. The
Grade R workbooks were published in four volumes, one per term. Each contained eight weeks’
worth of worksheets that integrated literacy, numeracy and life skills.

8  Our focus in this chapter is the literacy and numeracy workbooks. As the table shows, in 2012 the
brief expanded significantly to include Life Skills for Grades 1-3 in all 11 official languages and that
English as a First Additional Language (EFAL) be introduced from Grade 1 in 2012, the conceptual
focus of which was additive bilingualism. Similarly, in 2016 the brief was further extended to
develop workbooks to support the Incremental Introduction of African Languages (IIAL) to
promote previously marginalised languages and promote social cohesion. These are listed as
‘SAL, Second Additional Language, in the table.
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3.5 The team of experts involved in developing the
workbooks

Given the vast range of materials needed for the DBE Workbook project, the development
team included language practitioners, curriculum experts, instructional designers,
layout designers, photographic designers, children’s artists, technical artists, editors,
and translators. The artists, layout designers, and editors worked with the authors in
conceptualising the pedagogical design. A detailed description of the development team,
the criteria for their selection, and alist of their skillsis available on request from the authors.

The original team comprised the same team of language, literacy, and mathematics
experts who had been engaged in the Kha Ri Gude materials development. The team of
African language literacy and language experts who had been engaged in the development
of the KRG learner workbooks were drawn from the universities. Additional language and
mathematics experts were approached from NGOs. They were contracted on an hourly
basis against staff vacancies within the DBE. This meant that their appointments were
constantly being rotated as the vacancies were filled. In 2010 the full literacy and numeracy
team consisted of approximately 48 people (full-time equivalent) at peak times. Apart from
Veronica McKay, the entire workbook development team was external to the DBE. Additional
existing KRG staff who were officials in the DBE® took on additional functions to support the
process. The development team was contracted for approximately one month per grade per
book (120-160 hours). The group of artists worked according to artwork briefs and typesetters
andinstructional designers were allocated anumber of books needed to be typeset per month.

Since a sequential development process was used, the team was recycled with
books being versioned, piloted and proofread, and corrected simultaneously with the
development of new books.

In brief, materials developers were required to follow the CAPS including the
assessment guidelines, to design lessons in accordance with the templates, thematic
approaches and activities, as well as to be engaged in the review, revision, and piloting
the books.

3.6 Developing familiarity with assessment formats

An additional concern of the materials development team was exposing children to
different assessment styles, especially multiple choice questions (MCQ), which were
not widely used, most notably in no-fee schools, at the time. This is understandable
given that MCQs are typically an individualised assessment and cannot really be done
onablackboard. To that end, MCQs were incorporated into the workbooks. Use was also
made of the released passages and assessment types from international assessments
such as PIRLS, pre-PIRLS, and the British SATs that were available at that stage. These
were adapted and versioned to give learners exposure to these formats. See for example

9  Prof. Veronica McKay was responsible for the project, including the development of the concept
and managing the various teams and she wrote a number of workbooks. Dr Obert Maguvhe
provided the direction for LSEN and the Braille texts, Marietta du Toit took on the role of Finance
Officer, and Elijah Sekgobela managed the teams of fieldworkers involved in the pilots.
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the non-fiction text and assessment "A school trip for insect lovers" in the Grade 4
literacy workbook (DBE 2021, 24).

4 Existing literature on the workbooks

A survey of the literature on South African schooling over the last three decades reveals
that there have been surprisingly few policy interventions that have actually changed
the grammar of schooling in the national schooling system. While there have been
some bold provincial and regional approaches to changing teaching and learning
in primary schools (for example GPLMS, PILO, EGRS, LitNum, and NECT*°) none of
these programmes have been implemented country-wide, and even many of these
well thought-out interventions lack evidence to suggest that they have changed the
ways that teaching and learning happens in South African classrooms. By contrast,
some scholars have argued that overall improvements in educational outcomes over
the 2010-2019 period are largely attributable to national policy changes rather than
interventions, emphasising a new curriculum, new assessments and new materials
(Gustafsson, 2019; 2020).
Of these three country-wide reforms - CAPS, ANAs, and the workbooks - the first
andsecond havereceived much morescholarlyattentionthanthelast. The South African
curriculum shift from the ‘outcomes-based’' Curriculum 2005 to the ‘knowledge-centric’
Curriculum and Assessment Policy Statement (CAPS) is well-documented (Jansen &
Christie, 1999; Pinar, 2010; Hoadley 2018; Hoadley & Muller 2019). To a lesser extent,
the implementation of the nation-wide language and mathematics assessments in the
form of the Annual National Assessments (ANAs) from 2011 to 2014 has also been well-
documented in reports by the Department of Basic Education itself (DBE, 2014) as well
as in the scholarly literature (Graven & Venkat 2014; Van der Berg 2015; Thulare 2018;
Gustafsson 2019; Unisa 2014; SAIDE 2012).
By contrast, the scholarly attention paid to the DBE Workbooks is minimal. Apart
from a DBE-sponsored review by the Australian Council of Education Research (ACER
2013), subsequently published as Outhred et al. (2014), there are only ten peer-reviewed
articles focusing on the DBE Workbooks in the last decade, and in most instances on
hyper-specialised areas of interest. In chronological order the ten articles are as follows:
® An early study conducted by SAIDE/Zenex on the utility of the workbooks in
classrooms (SAIDE 2012)

e A case study of how six Grade 3 mathematics teachers use the DBE Workbooks in
their teaching (Matthews et al. 2014)

* Ananalysisof the Grade 3language and mathematics DBE Workbooks as
curriculum tools (Hoadley & Galant 2016)

* Asociological analysis of the pictures used in the mathematics DBE Workbooks
(Pausigere 2017)

10 These are the Gauteng Primary Language and Mathematics Strategy (GPLMS) in Gauteng (Fleisch
& Schier 2014), the Programme to Improve Learning Outcomes (PILO) in KwaZulu-Natal (Metcalfe
& Witten, 2019), the Early Grade Reading Study (EGRS) (Cilliers et al. 2019), the Western Cape’s
LitNum Project (JET 2013), and the National Education and Collaboration Trust (NECT).
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e Ananalysis of the social and environmental values embedded in the DBE
Workbooks (McKay 2018)

o Areview of additive relations in the Grade 1-3 DBE Workbooks (Mostert 2019)

e Areview of pedagogical and content support provided by the DBE Workbooks,
drawing on different reviews of the workbooks (McKay 2019)

e Aninvestigation into the alignment between content standards and workbook
activities on numeric and geometric patterns in Senior Phase mathematics (Qhibi
etal. 2020)

e Aninvestigation into the alignment between senior phase mathematics content
standards and numeric and geometric patterns’ workbook activities (Dulu (2019).

e Anoverview of how the DBE Workbooks teach sustainability through
‘multispecies relationality’ and Ubuntu in the Life Skills workbooks (Mabunda &
McKay 2021)

In addition to the above there was one commissioned study on the mechanics of the
workbooks requested by AusAid (McKay 2013) and a few master’s theses based on
document-analyses that look at, for example, the values embedded in the workbooks
(Rawhani, 2013). Given the ubiquity of the DBE Workbooks, it is unsurprising that they
have been included in studies whose primary interest is not the workbooks per se, but
rather teaching and learning in rural schools (NEEDU 2014) or as part of evaluations of
reading and mathematics interventions (Ardington & Henry 2021).

The most cited of the peer-reviewed studies (Hoadley & Galant 2016) concludes that
there is “moderate-to-strong” alighment between the workbooks and the curriculum
and “in line with the DBE's intended purpose for the workbooks, [they] best represent
a practice curriculum tool” rather than as the sole teaching or assessment tool. This is
something that teachers themselves seem to agree with, as discussed in the next section.

5 Data

Given the ubiquity of the DBE Workbooks, it has become commonplace to include
questions on the workbooks in large-scale government-led surveys. Previous research
hasvalidated that the DBE Workbooks are in fact available in virtually every school. For
example, in the 2018 General Household Survey Statistics South Africa surveyed 21,908
households and asked respondents whether Grade 1-9 children in the household had
access to the DBE Language and Mathematics Workbooks. The survey showed that 95-
98% of respondents in every province reported that their child did have access to both
alanguage and mathematics workbook (DBE 2018b, 22).

In the next section, we present the findings from a large-scale nationally-
representative survey of South African schools conducted in 2017; the School
Monitoring Survey (SMS) which included approximately 1,000 primary schools and
1,000 high schools. The 2017 SMS survey included a module specifically on the DBE
Workbooks, making it especially helpful for the present analysis. We focus here on the
primary school sample and specifically on the responses from the 1,543 Grade 3 teachers
surveyed. We selected Grade 3 for two reasons: firstly, the focus of the DBE Workbooks
was initially literacy and numeracy, which is the focus of the Foundation Phase (Grades
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R-3), and secondly since the DBE Workbooks cover all of the four subject areas of home
language, life skills, mathematics, and English first additional language, and at the
Grade-3 level these are all taught by the same teacher.

6 Analysis and discussion

6.1 School Monitoring Survey 2017

Table 2 below reports the findings from the nine main questions that make up the
Workbooks Module. All responses were mutually exclusive multiple choice responses.
The responses of the Grade 3 teachers accord with the general perception in South
African research circles that the workbooks are ubiquitous and frequently used. Nearly
two-thirds of teachers reported that they use the DBE Workbooks “always” (63%) or
“often” (28%). Put differently, more than 90% of teachers use it always or often, with
minimal variation between responses for language workbooks and mathematics
workbooks.

When asked to indicate the percentage of class time where the teacher used the
DBE Workbooks, a third (329%) reported “100%" with a further third (36%) reporting
either 66% or 75%, i.e. at least two-thirds of teachers (68%) are reporting that they
use the DBE Workbooks for at least two-thirds (66%-+) of their class time. Four in five
teachers (81%) reported that learners use the workbooks both in class and at home and
when asked specifically whether the teacher used the DBE Workbook for homework,
60% reported that they did and 779% reported that they use it for classwork.

Teachers were also asked a series of questions about how satisfied they were
with the DBE Workbooks and to what extent the books were helpful in their teaching.
Most teachers (79%) were either “satisfied” or “very satisfied” with the quality of the
workbooks and about the same percentage (84%) reported that they found the DBE
Workbooks “helpful” (429%) or “very helpful” (42%).

The final set of questions in Table 2 reports on whether teachers perceive the
DBE Workbooks to be “sufficient on their own, one does not need a textbook”, with a
similar question asking whether a textbook is sufficient on its own and does not need
a workbook. Responses show that about 70% of teachers disagree that a workbook
is sufficient on its own (i.e. without a textbook) and about 85% of teachers disagree
that a textbook is sufficient on its own (i.e. without a workbook). Again there is little
variation across language and mathematics. These responses coincide with Hoadley
and Galant’s (2016, 11) analysis of what is in the Grade 3 workbooks, and who argue that
by themselves the DBE Workbooks are not enough to cover teaching, assessment, and
practice. They explain that

In order to use the workbooks to support quality teaching they would need further
development to make the evaluative criteria and conceptual signalling in the text
more explicit. This could be accomplished by strengthening the teacher notes,
providing more comprehensive in-text notes, producing an aligned teacher guide, or
using the workbook alongside a good textbook. With the recent proposal to produce
a single textbook per subject per grade, this textbook could usefully be aligned with
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the workbooks. The textbook could then function as a primary transmission text,
with clear conceptual signalling as well as relevant tasks, and the workbook could
function as a practice tool, either for use in class or as a homework resource

Hoadley & Galant (2016, 11).

Asthe School Monitoring Survey (DBE 2017) shows, 69% of the teachers indicate that they
use textbooks, which they (or their HODs) select from the school catalogue. Given this high
number, we agree with Hoadley and Galant who state that the workbooks and textbooks
should be aligned so as to offer further support for teachers with poor content knowledge.

Table 2 Reported use of DBE Workbooks and textbooks by Grade 3 teachers in South Africa
(School Monitoring Survey 2017, n=1,543 teachers)

Question... % SE % SE % SE % SE
How often do you use the DBE Never Occasionally Often Always
workbook in your class?
Maths 0% | 02% | 8% | 08% | 28% | 1,4% | 63% | 1,5%
Language 0% | 01% | 8% | 09% | 30% | 1,4% | 62% | 1,5%
Please indicate the % of class 0%, 25% or 50% 66% or 75% 100%
time you have used the DBE 33%
workbook?
Maths 10% | 0,9% | 22% | 1,3% | 36% 1,5% | 32% | 1,4%
Language 10% | 0,9% | 20% | 1,3% | 37% | 1,5% | 33% | 1,4%
Indicate the main purposes For For Selected Other
for which you use the DBE classwork homework | examples for
workbooks in your class? demonstration
during lessons
Maths 77% | 1,3% | 60% | 1,6% | 35% 1,5% 9% | 0,9%
Language 82% | 1,2% | 60% | 1,6% | 33% | 1,5% | 8% | 0,9%
Do learners use the DBE In class only At home In class and
workbooks in class only, at home only at home
only, or both?
Maths 17% | 12% | 2% | 05% | 81% | 1,2%
Language 19% | 13% | 1% | 0,4% | 79% 1,3%
How satisfied are you with the Not satisfied | Somewhat Satisfied Very
quality of the DBE workbook? satisifed satisfied
Maths 6% | 0,7% | 16% | 1,1% | 47% | 1,5% | 32% | 1,4%
Language 5% | 0,6% | 12% | 0,9% | 51% 1,5% | 33% | 1,4%
How helpful have you found the Not helpful | Somewhat Helpful Very helpful
DBE workbooks in your work? helpful
Maths 3% | 05% | 14% | 1,0% | 42% | 1,5% | 42% | 1,5%
Language 2% | 04% | 12% | 1,0% | 45% | 1,5% | 40% | 1,5%
The DBE workbooks are Strongly Agree Disagree Strongly
suffificient on their own, one Agree Disagree
does not need a textbook
Maths 9% | 0,8% | 26% | 1,3% | 51% 1,5% | 15% | 1,1%
Language 7% | 0,7% | 20% | 1,2% | 59% 1,5% | 14% | 1,1%
Is a textbook being used to teach Yes No
in this class?
Mathematics 68% | 1,4% | 32% | 1,4%
Language 69% | 1,4% | 31% | 1,4%
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Question... % SE % SE % SE % SE
Textbooks are sufficient on their Strongly Agree Disagree Strongly
own, one does not need to use Agree Disagree
the DBE workbooks

Maths 3% | 05% | 13% | 1,0% | 65% | 1,4% | 19% | 1,2%
Language 3% | 05% | 13% | 1,0% | 67% | 1,4% | 18% | 1,2%

6.2 Factors that led to the successful development, roll-

out, and use of the DBE Workbooks

The DBE Workbooks are the only universally available resource in every school. The 2017
School Monitoring Survey classroom audits conducted in a sample of approximately
2,000 schools revealed that more than 95% of surveyed learners had both their literacy
and numeracy workbooks (DBE, 2018a: 55). Teachers are clearly satisfied with the
quality of the workbooks and use them extensively. Teachers state that they are well-
aligned to the curriculum and offer pacing and sequencing guidance. Given all of this,
it is worthwhile asking: what has made the workbooks so enduring? We propose the
following:

1.

Political continuity: The DBE Workbooks were one of the first major initiatives
overseen by minister of Basic Education, Ms Angie Motshekga in 2010. Her three
terms as minister have provided political stability for the project.

A ‘universal national approach’ rather than an ‘intervention approach: Much
of South Africa’s education reform landscape in 2022 is dominated by small- to
medium-scale local interventions. By contrast, the workbooks were rolled out to all
24,000 schools creating a new ‘minimum floor’ of text resources in every school.
Because they are universally available and nationally endorsed, teachers use them,
subject advisors theoretically monitor them, and parents have some window into
their children’s world of school. Before the DBE Workbooks many schools in poor
and rural communities had no books and mainly worked off the blackboard.
Providing six to eight full-colour workbooks to every child each semester was a big
step forward for text provision in the country.

Alignment to simultaneous national curriculum and the changes in
assessments: The fact that the policies for the CAPS and the ANAs coalesced with
the introduction of the workbooks, all being implemented in the same year (2011)
made the success of all three interventions much more likely. The sense that there
was a real national education reform was widespread at that time.

Realistic content level: The workbook development team was realistic about
current levels of teacher content-knowledge, prevalent class sizes, other materials
that were present, and the lack of preparation and training of most teachers. This
informed the simple one-book-per-subject-per-child-per-year approach, with
logical sequencing and activities throughout the series.

Cost-effective development, printing, and delivery: The fact that the books are
royalty-free and incur only printing and delivery costs radically reduces the cost of
providing the books to schools. Economies of scale led to a small number of large
print runs and a small number of large distribution contracts.
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6.3 Plausible contribution to the national improvement in
learning outcomes

In this chapter we have not presented evidence that the DBE Workbooks have led to an
increase in learning outcomes among children as there have not been any quantitative
studies that measure the causal impact of the DBE Workbooks on children’s learning
outcomes. We recognise that no single intervention can change the over-arching forms
of pedagogy and assessment in the country.

Notwithstanding the above, we would agree with other researchers (Gustafsson
2019) that the universal distribution and use of the DBE Workbooks is one of the main
contributing factors to improvementsin overall learning outcomes seen acrossanumber
of independent studies such as PIRLS, TIMSS, and SACMEQ (Van der Berg & Gustafsson
2019). Clearly, there have been changes in what children learn and are able to do, and it is
reasonable to expect that one of the largest three reforms in the last decade should take
some credit for those changes. One could even argue that much of the new curriculum
(CAPS) was made manifest to teachers largely through the workbooks, which are the
most practical instantiation of the curriculum teachers are likely to encounter. Now that
the ANAs no longer exist (and haven't since 2014), one of the only examples of proper
grade-level assessments at the primary school level are the DBE Workbooks, together
with provincial common exams (for example, as used in the Western Cape).

7 Conclusion

Changing what teachers do in the classroom is notoriously difficult. That includes what
they teach, how they teach, how much they teach, and what they use to teach. While
the DBE Workbooks have not changed all of these (and may have changed some more
than others) it seems undeniable that the DBE Workbooks have percolated through
South African schools to such an extent that they are now the only teaching tool that an
observer is guaranteed to see in use in South African classrooms. Whether or not they
were designed to be the core teaching tool of the curriculum, this is how teachers are now
using them, in particularly in most no-fee schools. They are provided every year without
fail and offer an element of structure and sequencing that was previously lacking.

Like all resources there are elements of the DBE Workbooks that can and must be
improved over time. Yet it is clear to us that building upon existing successes is much
more likely to yield positive results than taking a new approach.

Suggestions for a way forward include, for example, creating subject-and-
grade-specific teacher guides™ and/or a textbook that is explicitly aligned to the DBE
Workbooks. The introduction of an additional minimum set of literacy and numeracy
resources could be explicitly aligned to (and integrated into) the language and
mathematics workbooks and accompanying guides/textbooks. These mightinclude an
anthology of graded readers, classroom libraries, mathematics manipulatives etc. This

11 Many teacher guides were developed as part of the project. For cost reasons, they were
not published.
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could mark a second era in the provision of universal resources for the improvement of
literacy and numeracy in South Africa.

In this chapter we presented an overview of both the genesis and development
of the DBE Workbooks. We showed how political, financial, and administrative factors
contributed to the success of the intervention. By taking a universal approach the DBE
Workbooks have essentially created a new ‘minimum floor’ of text resources in all
South African classrooms, and one that has arguably changed what teachers use in their
teaching and, possibly, also what and how they teach. Given the high use and teacher
satisfaction shown by the nationally representative data, it is not an overstatement to
say that the DBE Workbooks have become the de facto curriculum tool in South Africa,
especially in no-fee schools. It is for this reason that we think there is a strong argument
to be made that the roll-out of the DBE Workbooks to all schools since 2011 has played an
important role in contributing to the improvement in learning outcomes over the last
decade. In line with Hoadley's (2018, 72) argument, a “pedagogic device is not a thing,
but rather, like grammar, it is a set of rules that operates in the background, generative
of particular processes and forms, in this case the process of knowledge becoming
pedagogic communication”. We would argue that given their ubiquitous presence and
universal use, the DBE Workbooks are a rare example of resource-led changes to how
knowledge becomes pedagogic communication, and possibly to an enduring change to
the grammar of South African schooling.
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Abstract

Over the past two decades, instructional coaching has emerged
as a key feature of effective interventions to improve early grade
learning. This chapter traces South African research undertaken
over the past twelve years on the impact of instructional coachingin
large-scale structured pedagogic programmes. Combiningevidence
from large-scale counterfactual comparable and replication
studies and in-depth qualitative case studies that aim to uncover
mechanisms, this chapter illustrates the contribution of this
research programme to advancing knowledge of how to improve
early grade learning system-wide in the Global South. Specifically,
the research highlights the feasibility, cost-effectiveness and
mechanisms of on-site instructional coaching as part of structured
pedagogic programmes.
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1 Introduction

This chapter provides a narrative description and analysis of the last two decades of
South African research on instructional coaching as part of structured pedagogic
programmes. The narrative approach of this article details, chronologically, the impact
of coaching on early grade reading using various counterfactual research designs and
methodologies that complement each other - bringing into focus the importance of
coaching for change in the South African context. The aim of this article is to highlight
important findings and signal new and important insights gained in South Africa
through tracking a range of studies which have included coaching as a method to
improve teaching and learning outcomes. These multiple studies serve to build on one
another, providing a rigorous and increasingly comprehensive picture of when and
how coaching works to impact educational outcomes. Notably, the studies discussed
in this chapter include counterfactual quantitative studies, and more recent qualitative
studies which attempt to tease out why and how coaching works, by examining the
mechanisms at play.

While randomised control trials (RCTs) specifically have been considered
the gold standard for measuring learning outcomes (Connolly et al 2018; Styles &
Torgerson 2018), the use of RCTs in isolation has come under scrutiny more recently.
As Deaton and Cartwright argue, “we cannot find out why something works by simply
demonstrating that it does work, no matter how often, which leaves us uninformed as
to whether the policy should be implemented” (2018, 61). The authors note that while
RCTs provide valuable information, they should be just one piece of the puzzle. Further,
Connolly et al. (2018) suggest that there are three serious criticisms of randomised-
control-trial research in education. The first is that RCTs are blunt research designs
thatignore or neglect context and experience. The second is that RCTs tend to generate
simplistic universal laws of ‘cause and effect’. Finally, they are inherently descriptive
and have made a limited contribution to theory building. The first criticism is linked to
the problem of generalisability, that is, experiments are often conducted in non-typical
circumstances often with participants who, by virtue of the fact that they are willing to
consenttobepartofastudy, areunusual. Eveniftheyare more orlesstypical of the target
sub-population, extrapolating findings to a system population at large is problematic.
The RCT studies are by definition designed to provide definitive information about
the causal relationship between the intervention, treatment, or model and the desired
learning outcome. More specifically, they are designed to provide information on
whether the results are statistically significant or may have occurred by chance and the
relative effect of the impact. Finally, given that many RCT studies had been conducted to
ensure eligibility for government funding in the new wave of evidence-based policy, it
is not surprising that some RCTs were initiated not to advance knowledge in education,
but to access a ‘kosher’ stamp of approval from government funders.

In the last decade, researchers in South Africa have developed a long-term
research programme anchored around large-scale counterfactual research studies that
clearly and comprehensively addresses these three criticisms. The first major study
of its kind was a Regression Discontinuity Design study undertaken on the Gauteng
Primary Language and Literacy Intervention in 1,000 schools from 2011 to 2014. This
was followed by the Reading Catch-up Programme (RCUP) study in 100 schools in 2014




INTERVENTIONS /VOLUME 3

which replicated one component of the Gauteng Primary Language and Mathematics
Strategy (GPLMS), the Intermediate Phase large-scale remedial programme. The
findings of this study fed into the Early Grade Reading Study I (EGRS I) (2015-2017), a
multi-arm 240 school RCT that focused on early grade reading in the Home Language.
The Early Grade Reading Study II (2017-2020) replicated the most effective change
model, but focused on the teaching of reading in the First Additional Language in 180
schools. In the second intervention arm of the EGRS II, the research team tested the
cost-effectiveness of virtual coaching compared to on-site coaching within a structured
pedagogic programme. The final study, undertaken in 2018-2019, was undertaken by
Funda Wande and included the basic change model but included a more intensive
teacher-development component. Together the studies in this research programme
are making a positive contribution to advancing knowledge in the field of early grade
reading by showing the impact of a particular intervention model that is instructional
coaching embedded in a structured pedagogic programme.

The multiple studies included in this chapter, when taken together, begin to
present a full picture - not only of what works, but why it works (Deaton & Cartwright
2018). This study is providing knowledge that is not specific to any specific context
but goes beyond simplistic conclusions that link interventions to specific learning
outcomes, and contributes to theory building. Further, by presenting the findings over
the past decade, this chapter also aims to flag questions that need to be addressed in
the future.

The chapter begins with a brief review of the international literature on
instructional coaching. Itthen examines thevariousinitiativesand research studies that
have incorporated instructional coaching into the change model. This is followed by an
analysis of the sustainability of the results after the end of these initiatives. In section
2.6 we explore some of the qualitative research on embedded coaching, showing what
has been learned about the mechanisms, which could contribute to theory building.
The final section of the chapter signals potential areas that this research can address to
debates in the wider field of education.

2 Literature review

There is a growing body of evidence to show, empirically, that coaching can work to
change instructional practices and positively impact learner achievement, both in
high-income contexts (Kraft, Blazar & Hogan 2017; Cohen et al. 2021) and low-income
and middle-income contexts (Piper et al. 2018; Majerowicz & Montero 2018; Castro et
al. 2021). In their widely cited meta-analysis of 60 empirically-driven studies, Kraft et
al. (2017) found that, while coaching appears to have an overall significant impact on
instructional practices (.49 SD) and a more moderate impact on student achievement
(.18 SD), there is substantial variability in programme effect sizes. This variability is
somewhat expected, given the wide practical variability in coaching interventions
- and even what is defined as ‘coaching’. The authors stipulate that the coaching
process involves an “instructional expert work|[ing] with teachers to discuss classroom
practice in a way that is individualized..., intensive..., sustained..., context-specific...
[and] focused” (Kraft et al. 2017, 9). However, even within this framework, coaching
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interventions can vary greatly in design. While the authors explore some of the design
elements that may impact achievement, they do not offer a meaningful theory about
why or how certain design elements may be more effective in impacting achievement
thanothers. Critically, Kraft etal. (2017) show anegative correlation between programme
size and programme effects, consistent with the well-established challenge of scaling
up. However, again, descriptive details are needed to build meaningful theory about
why this correlation exists with regards to coaching, and how it can be mitigated for
more effective programme design at scale.

Another subsection of the coaching literature centres on principles for successful
coaching models - the ‘how to’ literature. Knight (2007), for example, outlines his
theory and seven key principles for a ‘partnership approach’ to instructional coaching.
His principles, however, serve more as a theory of change, rather than a mechanism of
how coaching actually works in practice. Further, while this ‘how to’ literature tends to
be generic rather than context specific, it overwhelmingly comes from a Global North
context. While the how-to coaching literature provides valuable insights to consider
in intervention design and implementation (including coach training), it does not
give insight into the processes at work in actual teacher-coach relationships. Similarly,
situated in the broader literature reviewing structured pedagogic programmes is a
theory of change that includes coaching without a deep understanding of how and
why coaching works in practice. Coaching is discussed, essentially, as a ‘catalyst’ to
ensure the enactment of the materials and resources are translated into new classroom
practices (Fleisch et al. 2016; Fleisch 2016; Piper & Zuilkowski 2015; Piper & Zuilkowski
2014). In other words, thereis a theory of how coachingleads to change, but not rigorous
qualitative evidence of the mechanisms actually working to produce outcomes (or not).

Ultimately, while we have evidence that the inclusion of instructional coaching in
educational change initiatives can significantly impact learning outcomes, far less is
understood about how and why coaching works in practice. A growing body of research
examines the dynamics of teacher-coach interactions, and the ways in which meaning
is constructed in teacher-coach conversations. These studies pay careful attention to
the ways in which coaches negotiate power and positioning (Rainville & Jones 2008),
pressure and support (Ippolito 2010), and conversational content and moves (Heineke
2013) in their work with teachers. As Hunt (2016) notes, “literacy coaching involves
complex emotional work within the physical and ideological spaces in which coaches
and teachersinteract” (Hunt 2016, 331). Hunt's (2016) work is part of a related but smaller
body of research that examines the emotional spaces in which coaching interactions
occur. These studies help us to understand the potential importance of emotionally
supportive relationships for effective coaching work (Darby 2008; Vanderburg &
Stephens 2010; Robertson et al. 2020). While these studies provide some suggestions
of how coaching works, there is still work to be done in understanding the internal
mechanisms that drive change - particularly in Global South contexts which are often
associated with low-skill teachers and high class sizes. Research into the mechanisms
of change in the Global South is critical, if we are to understand how coaching works in
the context of large class sizes, resource shortages, underqualified teachers, and other
contextualised challenges.

Globally, the results of coaching studies have shown some variable results. This is
potentially rooted in a lack of consistency around the term ‘coaching’, and the design
elements and specifics of coaching initiatives. It is important here to distinguish the
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coaches included in these research projects from subject advisors, who are sometimes
trained by South African organisations to provide a supportive function. The coaches
included in the research project below have content- and project-specific expertise,
and are necessarily outside the formal education bureaucracy. Coaches’ sole function
is to support teachers to improve their teaching practice - they critically do not serve
a monitoring or evaluative function. In terms of the research, this distinction is
significant. In a South African context, instructional coaching embedded in structured
pedagogic programmes has proven to be a key component of successful educational
change initiatives. More recent qualitative studies are providing insight into how and
why. This research is detailed below.

2.1 Early research on coaching as part of a structured
pedagogic programme

The first research on instructional coaching in South Africa arose from the attempts
to evaluate the Gauteng Primary Language and Mathematics Strategy (GPLMS) (2010-
2014). One of the first of its kind in South Africa, the GPLMS was a government-led and
-funded initiative aimed at improving learning outcomes in three key subjects, Home
Language, English First Additional Language (EFAL) and mathematics in 1,000 no-fee
primary schools. Selected schools were assigned to the intervention if their average
Grade 3 English and mathematics scores fell below 40% on a provincial department
standardised test conducted in 2008 (Fleisch, 2016). The intervention design made use
of a ‘best practice’ for system-wide change with a combination of prescriptive lesson
plans, the universal provision of quality learning materials, and both just-in-time
training and one-on-one instructional coaching! for more than 8,000 teachers (Fleisch
2016). The intervention was implemented concurrently with the introduction of a
universal testing system, referred to as the Annual National Assessments, as well as the
introduction of the DBE Workbooks (see McKay & Spaull 2022) and a new curriculum -
the Curriculum and Assessment Policy Statement (Muller & Hoadley 2019).

To assess the effectiveness of the intervention, researchers made use of a
regression discontinuity design (RDD) approach, specifically comparing the change of
relative school average score between comparable groups of selected schools. Primary
schools with scores immediately above the 40% cut-off threshold were not assigned
to the intervention and served as the ‘control group’, and schools that fell immediately
below the cut-off 40% served as the ‘treatment’ group. While not measuring the impact
of instructional coaching as an isolated component, the evaluation results showed that
the model of instructional coaching embedded in a multi-component intervention
model was very effective in improving learning outcomes at scale, at least for the types
of schools around this 409% threshold (Fleisch & Schoer 2014; Fleisch et al. 2016).

Although not the immediate intention, the GPLMS intervention showed that this
model of system-wide coaching as part of a structured pedagogic programme (Fleisch

1 Note that one NGO, Class Act, was directly involved in all four interventions but in different
capacities. In the GPLMS it was one of 12 service providers contacted to manage coaches. In the
RCUP and EGRS I they were the sole service provider including providing and managing coaches.
In the EGRS II study they worked Molteno jointly to run the project.
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2016, 2018) was financially viable. While a no cost-feasibility analysis (as defined by Levin &
McEwan 2000) was conducted prior to implementation, the fact that the intervention was
successfully conducted at scale and funded almost exclusively out of the official annual
provincial budget strongly suggested that the model could be scalable in similar contexts.

Notwithstanding the important contribution that the GPLMS RDD study made,
given the design limitations, conclusions could only be drawn about a local average
treatmenteffect. The evidence from the design did not provide insightsabout the impact
of the intervention model on schools at all points on the performance distribution,
particularly schoolsatthebottom and the middle of the school performance distribution
(Fleisch et al. 2016).

2.2 Reading catch-up programme

In a field not known for statistically significant effects for intervention models (Styles &
Torgerson 2018), the GPLMS model itself and the strong effects shown in the RDD study
created considerable interest in the sector. Given the limitation of the design of the
evaluation, South African researchers began to explore more rigorous ways to evaluate
the impact of the embedded instructional coaching model. The first such rigorous study
was a replication study of a ‘lite’ version of the GPLMS model, a catch-up programme
that used the embedded model of instructional coaching with lesson plans and quality
materials, focusing on English as a First Additional Language in Grade 4. The catch-up
programme that had been implemented in Gauteng in 2012 had exhibited large average
learning gains between baseline and endline testing. Using the same structured lesson
plans, storybooks, coaching, and service provider as in GPLMS (i.e. Class Act), and in
the same dosage, the research team designed a randomised control trial to rigorously
evaluation the impact of the catch-up programme in a single district of Kwazulu-Natal
(Fleisch 2017). Thisresearch team included both university and government researchers.

Unlike the Gauteng intervention, the results of the Kwazulu-Natal RCT showed no
statistically significant learning or educationally meaningful difference between the
control and intervention school groups at the endpoint of the intervention programme.

When average scores were disaggregated for subgroups, it emerged that the
intervention schools with lower baseline scores improved less than comparable control
schools.

The conclusion drawn from the subgroup analysis was that, while the
intervention may have been appropriate for schools with stronger average baseline
learning outcomes, the programme was not at the right level for learners with weaker
learning outcomes in weaker schools at the outset of the study. In other words, the
intervention model with embedded coaching shows promise, but to benefit all, careful
consideration needs to be given to ensure that the intervention is aligned to the average
learning profiles or pitched at the right learning level, and targeting the right language.
This is an insight that has become increasingly important in the past few years in the
international literature (see Kaffenberger 2019 for example)2.

2 Although the study did not give us critical information about learning inequality, it is possible that
the top 40% of the distribution had acquired some basic reading skills in HL and could benefit
from an EFAL intervention while the weakest 60% had not learned the requisite literacy skills in
Grades 1-3 and might consequently fail EFAL irrespective of the intervention.
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From the perspective of instructional coaching, the results pointed to the need to look
closelynotjustatcoachingasamodel but specifically at the characteristicsand practices
of individual coaches. Controlling for baseline scores, the data showed that the two
coaches in the programme, who used the same structured programme, had a different
level of impact on the schools they worked in. This evidence suggests that the impact
of an intervention that uses coaches to support teachers may depend on the ability and
experience of staff doing the coaching. In other words, it is likely not just the presence
of a coach, but the actual content of coaching that matters. Further, this discrepancy
points to the need for qualitative studies to accompany rigorous quantitative measures
- to give a deeper and more complete picture of the achievement outcomes.

2.3 Early Grade Reading Study |

Adopting the GPLMS implementation model that included instructional coaching, the
first Early Grade Reading Study, the largest and most ambitious randomised control trial
at that time in South Africa, led by the Department of Basic Education, was designed
to test the basic change model - instructional coaching combined with daily lesson
plans and quality educational materials. The study allowed for comparative analysis
of three distinct intervention models: the basic model with lesson plans, educational
materials, and training that included embedded coaching; a second model that had all
the components of the basic model other than instructional coaching; and a completely
different approach, which worked directly with parents to help them support reading at
home (Cilliers et al. 2020).

What, exactly, did instructional coaches provide as part of the basic model of the
intervention? In this model, trained reading coaches visited each teacher on a monthly
basis over the duration ofthe academic year. The purpose of the coaching was to support
teachers to implement the core methodologies in the daily lesson plans provided,
thereby improving their content knowledge, pedagogical techniques, and ultimately,
helping to build teachers’ professional confidence. During the classroom visits, the
coaches would typically observe teaching, provide feedback on how to improve the
lesson, and demonstrate or model correct teaching techniques. The coaches often
held small-group sessions at the start of each of the term to orient the teachers to the
new learning materials and lesson plans for that term. They also occasionally held
afternoon workshops for teachers at clusters of schools. While the GPLMS intervention
employed more than 500 coaches, the EGRS I intervention employed three coaches,
each serving 16-17 schools. The coaches all had extensive experience in Foundation
Phase classrooms, had a minimum of a bachelor’s degree, and received regular training
and ongoing support from a coach supervisor.

After two years of intervention in Setswana home-language reading in 50 schools,
the basic model with instructional coaching embedded in a structured pedagogic
programme showed the strongest and most consistent gains overall, and in all but one
of the sub-test outcomes. The total study included 230 schools (80 control, 50 each of
the three intervention models). Researchers estimated that the impact within the two-
year intervention was equivalent to approximately a third to half a year of schooling.

In a recently published follow-up study conducted with the same teachers and
original cohort of learners, Cilliers et al (2022a) confirmed that the learning gains
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made in the early years of the EGRS I study persisted. One year after participating in
the programmes, teachers in both of the structured pedagogic programmes (coaches
and LTSM on the one hand and centralised training and LTSM on the other) retained
knowledge and continued using the learning resources they had been provided as part
ofthe EGRSlintervention. However, only teachers who had participated in the coaching
model continued to use the improved teaching techniques in their classrooms. The
magnitude of the effects on learners taught by coached teachers one year after the
programme ended was 0.19 SD, roughly half the size relative to those at the end of Grade
2. These significant ‘fade-out’ effects, even after one year, add weight to arguments for
the need for sustained coaching interventions for sustained impacts.

The EGRS I study provided the first conclusive proof that instructional coaching
‘works’ to improve early grade reading in the home language and that without the
coaching component, intervention models were unlikely to have much impact.

2.4 Early Grade Reading Study Il

EGRS I, conducted in the North West province, was a research success. It clearly
demonstrated the usefulness of RCTs, it showed that one particular change model
- embedded coaching within a structured pedagogic programme - could lead to
substantial improvement in early grade reading outcomes in children’shome language,
and showed further that the intervention effects would not fade out quickly. But two
key questions remained. First, would the results that first emerged in the RDD study
in Gauteng, and then in the EGRS I in the North West, be replicable? That is, would the
same basic model have the same learning effects in other locations or provinces and in
other subjects? Second, given the relatively high cost of embedded coaching, could an
alternative form of coaching, particularly a form of coaching that was lower cost and
easier to implement in relatively sparsely populated areas be equally effective?

It was these two questions that motivated the second Early Grade Reading Study
(EGRSII). Using the same basic change model that incorporated on-site coaching, daily
lesson plans and quality materials, and a second model that used virtual or e-coaching?,
lesson plans and quality materials, the study set out to investigate the learning impact
of these models on learning outcomes in early grade learning of English as a first
additional language (EFAL) in the province of Mpumalanga. As with the EGRS I, the
study used a sample size of 50 schools each for the intervention arms (i.e. the on-site
coaching arm and the virtual coaching arm) and 80 schools for the control group.
Beginning with a pilot study in 2015, the full implementation took place from 2016 to
2019, and followed one cohort of learners through Grades 1 to 3.

The in-person coaching model was consistent with the embedded coaching in
the EGRSI. Teachers in the virtual coaching model received a tablet with an electronic
version of the lesson plans, and received the same learner reading materials and other
classroom resources at face-to-face training twice per year. The virtual coach called

3 In the virtual coaching intervention, one virtual coach supported about 80 teachers from afar. The
virtual coach called each teacher at least once during a two week cycle — with teachers classified as
struggling receiving additional phone calls. In addition, the virtual coach ran a competition via
WhatsApp, in which teachers were to submit photographs or videos of their teaching, every two weeks.
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teachers on a regular basis and sent weekly reminders and teaching tips through
WhatsApp. The virtual coach called every teacher at the start of the term, and followed
up every few weeks, with more intensive interaction if she felt that the teacher required
additional support. In addition to the lesson plan, the tablets included additional
electronic resources such as short videos of the teaching methodologies, sound clips
of the phonics sounds, songs and rhymes, and examples of learners’ work. The virtual
coach also introduced small competitions around specific themes via WhatsApp
groups. Teachers were required to submit either video clips of their teaching or
photographs of learners’ work for the competitions. The coach would then choose the
best teacher in each of the teacher groups, who was then awarded with a small amount
of airtime. The competitions were intended to give the virtual coach a way to observe
actual teaching practice, thus enabling her to provide more targeted feedback. The
competitions also helped teachers to see what other teachers in similar contexts were
doing, thereby fulfilling the role of a virtual community of practice.

After the first year of schooling, it appeared as if the on-site and virtual coaching
would have roughly similar and strong learning gain outcomes compared to learners
in the control schools (Kotze et al. 2019). However, the pattern of these results shifted
dramatically by the end of Grade 3 (Cilliers et al. 2020b). Learnersin the on-site coaching
group made strong gainsin oral proficiencyin English and statistically significant, albeit
more modest gains in English reading by the end of Grade 3. In the reading subtests, the
learners in the coaching schools made significant gains in oral reading comprehension,
a key indicator of reading for meaning. However, children in the virtual coaching
schools appeared to perform more or less like children in the control schools, and may
even have performed worse than these children in home language (not a focus of the
intervention), suggesting that virtual coaching may have had a negative spill-over.

Aswith the EGRSI, follow-up research showed that the learners in the basic model
intervention continued to show sustained improvement long after the implementation
team had completed their work in Mpumalanga. Notwithstanding fadeout, children
in the coaching group showed higher levels of core comprehension, listening, and
speaking English comprehension skills, with no evidence of any impact in the virtual
coaching intervention schools at the end of Grade 4 (DBE, 2022). Given that the follow-
up study was undertaken during Covid, the scale of the fadeout should be interpreted
with caution.

2.5 Funda Wande (Eastern Cape)

Much of the research on instructional coaching as part of an integrated structured
pedagogy programme has been done under the banner of either the GPLMS or EGRS.
However, there is now a separate line of research in South Africa on the impact of
instructional coaching. Funda Wande, an NGO, assessed the impact of a structured
pedagogic programme in the Eastern Cape centred on a far more intensive in-service
training programme (a more intensive coaching model) that included materials and
structured guidance for teaching. The training programme included extensive video
tutorials and enrolled the Heads of Department (HODs) in a two-year university-
certified programme focusing on teaching literacy in the Foundation Phase (see Murray
& Taylor 2022). Funda Wande’s more intensive coaching model comprised six expert
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coaches who were experienced foundation-phase literacy educators, with a coach to
school ratio of 1:5. The coaches observed Grade 1-3 teachers three times a month in
their classrooms, and provided teachers with targeted advice on how to improve their
practice, as well as providing model lessons with their learners.

Due to Covid-19, the midline results of this RCT are probably not the most accurate
reflection of what the intervention is likely to achieve in normal circumstances. The
limitation is that the intervention was only active for a single year and measured only
the gains in Grade 1 and 2. Ardington and Meiring (2020) concluded that the Funda
Wande intervention had a statistically significant 0.17 SD impact on the learners’
reading proficiency after the first year and the positive overall effect was driven by an
improvement in all the sub-domains of reading proficiency.

2.6 Qualitative case studies on coaching and virtual
coaching

In a seminal paper on RCTs, Deaton and Cartwright (2018) argued that:

Without the structure that allows us to place RCT results in context, or to understand
the mechanisms behind those results, not only can we not transport whether ‘it works’
elsewhere, but we cannot do one of the standard tasks of economics, which is to say
whether the intervention is actually welfare improving. Without knowing why things
happen and why people do things, we run the risk of worthless casual (‘fairy story’)
theorizing and have given up on one of the central tasks of economics and other
social sciences
(2006, 18).

RCTs have been criticised for the absence of a concern about advancing theory, or
uncovering multiple causal mechanisms. Critics of RCTs have consistently argued
that the value-add of this method of enquiry is limited. To address this limitation, the
early grade learning programme has begun to incorporate qualitative case studies to
probe for the multiple mechanisms that would account for the cost-effectiveness of
embedded coaching in multi-component structured pedagogic models.

Fleisch and Dixon's (2019) case study of mechanism in the Early Grade Reading
Study did not explicitly interrogate the role of on-site coaching but rather it explored
possible mechanisms in the model of change as a whole. Interviewing teachers, school
managersand observing classrooms, they paid close attention to the impact on teachers
who used the scripted lessons. They observed that adopting the methodologies in
the lesson plans led to new routines and rhythms directed on teachers’ and learners’
bodies. They noted that EGRS I teachers mostly kept to lesson-plan time and learners
rapidly became habituated to sequences of activities that followed on each other and
they became familiar with the set of tasks associated with the string of activities in the
lesson plans.

For example, the researchers saw the ways designated groups of learners
purposefully moved to the carpet for group guided reading. The adoption of prescribed
and timed activities and cycles of repetition resulted in increased instructional time
within the lesson. The step-by-step timed nature of the lesson plans was enabling
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for teachers. Breaking tasks down into timed steps has the benefit of breaking time
into manageable pieces that work to increase overall academically focused time.
When learners and teachers internalise routines, and transitions are smooth, several
operations can take place simultaneously. These insights were confirmed when the
researchers compared the use of time during the Setswana lessons to time wasted
during the numeracy and EFAL lessons. This insight was confirmed in the second set of
case studies conducted in the Early Grade Reading Study II (Botha and Schollar 2018).
In that report, the issues about macro-time were highlighted in relation to the use of
the lesson plans.

While the use of time and quality of instruction generally improved, all cases
studies showed that take-up was uneven across classrooms. Efficient new use of time
was affected by older practices, relative comfort with new practices, and some of the
design flaws in the CAPS curriculum and the EGRS programme. While the teachers
followed the lesson plan steps, it was clear that they did not all have real mastery of
instructional tasks. The researchers noted that eight months into the year teachers still
relied on lesson plans and referred to them often.

While time was a key factor that linked the programme to improved learning,
Reeves' (2017) case study observations and interviews at the end of Year 1 in the EGRS
I pointed in a very different direction to explain possible mechanisms associated with
different models of instructional coaching. Reeves observed real differences between
practices she saw in the control schools and the two intervention-group schools with
coaching. Specifically, she noted that lessons in virtual coaching classes could have
been substantially improved had the teacher had access to an on-site coach in the
classroom. Of particular interest is her finding that the direct school visits by the EGRS
I on-site coaches and their discussions with principals or SMTs changed the attitudes
of the entire Foundation Phase staff and the school management teams.

Arguably the most powerful insights into mechanisms emerged from Alsofrom’s
doctoral study. Alsofrom (2019) explores the critical question: how and why do
structured pedagogic programmes work to change teachers’ practices? Through a
case-study approach using classroom observations and in-depth interviews, her study
examines the mechanisms through which the EGRS II multiple components work to
impact change. In her study, she develops a framework for looking at the mechanisms
through which the EGRS impacted teachers' practices through a non-linear, cyclical
process, occurring in three stages*: reaching emotional readiness (stage one); creating
a concrete and meaningful language of teaching and learning (stage two); witnessing
change (stage three). In stage one, teachers expressed a range of emotions including
fear, anger, humiliation, embarrassment, shame, and incompetence. She found that
on-site coaching serves to recognise these emotions and provides an emotional space
that both acknowledges the feelings and mitigates them through consistent and
appropriate positive feedback by affirming teachers’ identities with encouragement
and empathy. This new emotional space allows teachers to be vulnerable, and in so
doing, allows them to learn a new practice.

In the second stage, she found that change was driven by supportive teacher-coach

4 This framework developed in Alsofrom’s work was developed retrospectively and emerged from
her indepth qualitative research. As such the programmes were not designed with the framework
in mind.
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relationships, which created the necessary conditions for meaningful learning around
discussions about ‘mistakes’ and taking risks. In stage two, implementing educational
interventions involved a complex process of learning - not simply mechanical
implementation. In this stage, the coaching process allows teachers to concretely see
and experience the new teaching approaches. As teachers developed a tangible and
meaningful understanding of key literacy methodologies, their practice began to
change. For example, they were able to translate a technical term like phonics or group
guided reading into a set of concrete activities in their own classrooms.

In the third stage, as the teachers became more confident in the use of the new
and more effective practices, they began to observe the impact of the practices on
their own learners in the classroom. This was a critically important positive intrinsic
incentive, which the coach attributed both to her own hard work and improvement
- and to the EGRS II programme - for helping support her growth and development.
While Alsofrom found the teachers were increasingly confident and competent at
this stage, the teachers receiving on-site coaching were still reliant on the coach for
reassurance. In her view, during the third stage of coaching, the coaches increasingly
played the role of agents of professional accountability — which teachers in this stage
sought out. As Volmink (DBE 2016) notes in his report, accountability is weak in the
South African education system. The accountability that coaching introduces into the
South African system is tied to the desire to impress — and not to disappoint - someone
(the coach) who takes a keen interest in your work and change over time. Again, this
type of accountability is rooted in the emotional connections and trusting relationships
that are critically built in stage one.

Alsofrom’s observations align with the Botha and Schollar (2018) case-study
research on both on-site and virtual coaching. Along with a range of insights, they
conclude:

What might be an argument against virtual coaches is based on one of its greatest
apparent strengths - the ability of teachers to request help and advice on any topic
without having to wait for a school visit. This certainly does increase the immediacy
of available support but it relies ultimately on the teachers’ knowledge of their own
shortcomings. As the popular phrase has it, how do you know what you don't know?
On-site coaches, on the other hand, observe how teachers actually present lessons
in classrooms and are ideally placed to recognise problems and solutions to teacher
activity. This ability to observe teacher ‘dysfunctions’ or misunderstandings in action
is lost to the virtual coach who instead must rely on self-reported problems.
(Botha & Schollar 2018, 17)

Botha and Schollar’s observation points to one of the central strengths of the on-site
coaching model, the ability to directly observe practice, and ascertain first-hand what
problems and challenges the teacher faces in her practice. The case studies of the EGRS
IT showed that although information technology has the advantage of immediacy, it
does not provide the space for direct scrutiny and live support in the classroom.

In summary, these qualitative case studies uncover a complex web of mechanisms
that sit within the embedded instructional coaching within a structured pedagogic
programme. Some are best thought of as enabling factors such as managing micro- and
macro-time, which makes instructional impact more likely. Others, such as facilitating
a community of practice, are much better classed as a mechanism. The work on the
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role that coaching plays in setting the emotional foundation for professional learning
in situis a new and important contribution to understanding the specific mechanisms
associated with coaching. Coaching also provides practice-based teaching and learning
in a way that enables teachers to take the new practices forward.

3 Conclusion

What can be concluded from the review of the early grade reading research on coaching
in South Africa? Firstly and most importantly, the research programme has incorporated
multiple quantitative and qualitative studies of an intervention model that was largely
consistent in design, implementation fidelity, and dosage with very similar findings
across interventions, representing a major advancement in the knowledge about system-
wide educational change in South Africa. This claim is further supported by the inclusion
of in-depth case studies that provide compelling explanations of causal mechanisms
associated with this intervention model. The two major criticisms of RCT research are
that it is strong on internal validity but weak on external validity, and that it provides no
insight into the mechanisms of change. These criticisms have been taken seriously and
addressed systematically. The critiques of RCT research are one of the most important
assets that the researchers have mobilised to enhance this research programme.

The second, and possibly one of the strengths of this research programme, has been
the uncovering of multiple overlapping and mutually re-enforcing change mechanisms
introduced with instructional coaching. Within the development-economics literature,
thereisatendencyto conflate the intervention itself with the mechanism associated with
the intervention and privilege a single mechanism. The early grade reading research,
particularly the research that incorporates the study of instructional coaching, shows
very clearly not only that the intervention model works, but it also suggests that multiple
mechanisms work together to help improve learning outcomes.

Thirdly, the research programme draws on and speaks back to the wider literature
(theory and practice) on educational change. This overcomes one of the criticisms that
Shalem and De Clerqc (2022) have levelled against RCT research.

The obvious starting point for locating the early grade reading research in the
wider literature is to link it to the debates about alignment and coherence as a key factor
in education improvement. In many respects, this debate was initiated in the United
States by Fuhrman (1993), and taken up by Cohen et al (2003). The key idea here is that
change requires aligned and coherent ‘instructional guidance’. Without it, substantial
system improvement in instruction would be near to impossible because of conflict and
confusing signals from policy. The early grade research presented here not only signals
the importance of alignment and coherence but goes one step further to suggest which
of the various components (specifically coaching) within an aligned intervention may
be central and which may be peripheral. In this case, the research provides a fairly strong
knowledge claim for the centrality of on-site in-classroom instructional coaching.

Another example is one of the central theories associated with the mech-
anisms of lesson plans, which is offered by Hiebert and Morris (2012), who locate the
lesson-plan debate within the wider context of strategies to improve classroom
instruction. They suggest thatlesson plans could and should focuson teacher knowledge.
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In contrast, the findings from the early grade reading research suggests that in
practice the primary mechanism of lesson plans may be different; that is, while some
teachers may increase their professional knowledge and know-how when using lesson
plans, the key mechanisms associated might be related to the improved use of micro-
and macro-time, i.e. helping teachers structure their daily, weekly, and termly teaching
schedules.

Similarly, the research on the difference between on-site and virtual coaching has
revealed the centrality of emotions and building trust in the change journey. The on-
site coaching relationship is about more than just the one-on-one contact between the
teachers and the coach, and more than just instructional conversations - it involves
creating emotionally supportive, trusting relationships, and strengthening social
networks around curriculum and pedagogic conversations between teachers and other
teachers, and also with school managers. This insight needs to be located in relation to
the wider literature on educational change and social network theory (Daly et al. 2010;
Datnow 2012).

When we deepen our interrogation of the structured pedagogic programme and
its links to instructional coaching, another important feature of change emerges. That
featureisaccountability. While Barber (2005) makes the case for external accountability
mechanisms and Darling-Hammond (1989) for professional accountability standards,
a major shift in the debate about accountability has focused on internal accountability.
Fullan et al. (2015) have suggested that the most powerful form of accountability is
what they refer to as professional capital, i.e. the deep knowledge, skill, experience and
expertise that educators need to acquire and then apply when working with colleagues.
The coaching process in the South African early grade reading studies, while not
necessarily achieving the high level of professional capital advocated by Fullan et al.
does point towards the centrality of professional capital for meaningful change.
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Abstract

This chapter reviews the programme design and content of the
Primary School Reading Improvement Programme (PSRIP), a
national-scale reading intervention initiated by the Department
of Basic Education (DBE) in 2016 and implemented through
the National Education Collaboration Trust (NECT). It also
looks at the evidence generated by the programme on teaching
reading in English First Additional Language (EFAL) professional
development outcomes.

Part | of the chapter explores the questions of what
programme design choices were made and why, and how these
have evolved over the years. Furthermore, it critically examines
the implementation issues arising from working in collaboration
with provincial government as well as with district officials and
teachers. Part Il of the chapter examines the available data on the
pre- and post-assessment results of training subject advisors and
educators who participated in the programme. The paper concludes
by analysing the implications for teacher professional development
in teaching reading.
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1 Introduction

Teacher professional development is a critical component of reading improvement
programmes. Whilst the evidence base on reading improvement interventions in South
Africa has expanded rapidly in recent years, there are gaps in our understanding of the
design issues in teacher professional development. Furthermore, the vexed issues are
often found in how interventions translate into programmes that are implemented
in ‘real world' conditions — where teacher development has to be delivered at scale in
widely differing contexts that challenge programme fidelity.

The PSRIP was one of a range of national responses to the outcomes of the PIRLS
2016 report in which South Africa’s low reading achievement levels were highlighted.
Adopted as a sector plan by the DBE, the PSRIP was designed to strengthen teaching
reading in EFAL through a large-scale teacher-development initiative, using learning
programmes (including lesson plans, trackers, and supporting materials), which
incorporated the latest instructional methodologies and materials based on evidence
from other research studies in teaching reading.

Part I of this chapter explores the questions of what programme-design choices
were made and why, and how these evolved over the years. Furthermore, it critically
examines the implementation issues arising from working in collaboration with
provincial government as well as with district officials and teachers.

Part Il of this chapter examines the available data on the pre- and post-assessment
results of training subject advisors and educators who participated in the programme.
These are short-term outcomes which provide insight into the profiles of participants.
Furthermore, they simulate the data on which provinces typically rely in gauging the
outcomes of teacher professional development programmes. The chapter concludes
by analysing the implications for teacher professional development in the teaching
of reading.

2 Literature review

The literature on the design and outcomes of early grade reading programmes in South
Africa has expanded rapidly in the past 20 years, much of it driven recently by the
government’s own Early Grade Reading Study (EGRS) which was conducted at scale.
Other smaller-scale interventions have also reported results which have contributed to
the evidence base and to vigorous debate (Funda Wande, 2020). With a stronger focus
on programme design and the pedagogy of teaching reading, Fleisch (2018) has made
the strongest case for structured learning programmes which are at the core of global
evidence (Chakera et al. 2020). The 2030 Reading Panel has made wider system-level
recommendations based on an assessment of progress in the sector (2030 Reading
Panel 2022). Overall, the pendulum has swung towards measurements of impacts in
contrast to programme design in recent research.
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3 Partl

PSRIP: Design and Training Review

Atitsinception, the PSRIP had the benefit of building on the experience of a number of
large-scale efforts at improving reading in the early grades, including Foundations for
Learning Campaign 2008-2011 (DBE); the Gauteng Primary Language and Mathematics
Strategy (GPLMS) and the Programme for Improvement of Learning Outcomes (PILO).
While much had been learned over the years in terms of programme content and
pedagogy, many of the challenges in programme design remained. Questions such as
the following remained unanswered: how to design for scale in a system as large and
diverse as South Africa’'s? How to make effective use of human capacity already in the
system? How could the programme successfully change practices in the short term
and institutionalise itself over the longer term? Importantly, the PSRIP was required to
respond to the needs of subject advisors and Foundation Phase specialists in the system
on ‘what’ and ‘how’ in programme design. This would be a journey that continued to
evolve in successive iterations of the programme until 2020. To start with, this paper
focuses on content, pedagogy, and instructional design issues.

The design team had, by the start of the project, reviewed a wide scope of
literature on education interventions across the Global South. By this time, structured
pedagogical interventions had already emerged as a significant and successful category
ofeducation interventions (Conn 2014; Evans & Popova 2016; Snilstveit et al. 2016; Piper
et al. 2015) and the design team had similarly used a structured pedagogical approach
in two previous large-scale interventions (GPLMS, 2010 - 2013; EGRS I 2015 - 2017).

As Kim and Davidson (2019) note, structured pedagogy has been proven to
positively impact learning outcomes because ‘it offers learners evidence-based, effective
learning opportunities to practise and acquire core skills” (2019, 2) - and when the
principles of structured pedagogy are applied to reading instruction, learners have ‘ample
opportunities to become experts in essential tasks’ - ultimately becoming skilled readers.
From the outset of the PSRIP, the DBE and NECT decided that the Structured Learning
Programmes (SLPs) designed as part of the structured pedagogical approach would be
working documents that would evolve over time, in line with emerging evidence of best
practices in the literature, and as teachers’ knowledge and skillsets evolved.

While some ofthe content and design features of the SLPsin the PSRIP have changed
over time - in response to participant feedback, review processes, budgeting realities, and
additional research done by the design team - the original, basic structure of the SLPs
has essentially remained unchanged. At the core of the SLPs are strong routines and core
methodologies, which aim to change the way teachers use time in their classrooms, and
to help teachers habituate new, improved practices through structure and repetition.

AsFleisch and Dixon (2019) note in their study of the EGRST, the structured routine
and new lesson plans helped shift classroom practices by transforming teachers’ use
of time and space in the classroom. Studies across the Global South, including South
Africa, have shown that slow curriculum pacing (Taylor 2019) and an outdated and
ineffective set of pedagogical practices such as drilling, choral recitation and copying
from the board are pervasive in South African classrooms (Fleisch 2016; Piper &
Zuilkowski 2015).
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Atabasic level, new (structured, fast-paced) routines and core methodologies aim
to provide manageable and user-friendly solutions for even the most under-trained
teachers, ultimately seeking to break the reliance on rote-learning methodologies
in teaching reading. In addition, the programme was designed to explicitly foster
social and emotional engagement and learning at all levels — between trainers and
beneficiaries, between teachers and learners, and between learners and learners.

At amacro-level, a set of core methodologies in the SLPs, which are repeated with
new content each week, was designed to ease the adoption of new teaching practices
for teachers. Such repetition allows a teacher to practise a methodology again and
again, ultimately reaching mastery in implementation. While implementation of
these new methodologies may be shallow at the outset, the repetition means that,
in the long term, these strategies can lead to deeper execution and understanding as
implementation of the practices improves and theoretical knowledge is scaffolded
through training and support. Then, at the micro-level, each of the core methodologies
in the PSRIP programme was designed to align with evidence-based best practices for
teaching reading, within the constraints of:

* budgetary realities

e the CAPS curriculum

e resource-limited classrooms

e existing teacher knowledge and skill sets.

In addition, because the SLPs were designed with large-scale, system-wide change in
mind, the design of each methodology was developed with the aim of being workable
for even the most under-trained and / or inexperienced teacher.

As an example of the design process, the Shared Reading methodologies went
through severaliterations, based on additional research of evidence based best practices
for teaching reading. After an analysis of the CAPS curriculum and the evidence base on
teaching reading (for example: Dehaene 2009; National Reading Panel 2000; Kilpatrick
2015; The Reading League 2022), the design team made the decision to designate Shared
Reading as a time for building the oral language and comprehension skills that have
been shown to be critical for learners’ reading comprehension - specifically, building
learners’ vocabulary and demonstrating the internal thought processes of fluent
readers - and decidedly not as a time to focus on learners’ own technical reading skills.

Itis critical to note here that, while the Shared Reading guidelines in CAPS suggest
practices like using a ‘simple enlarged text’ so that learners may follow along with the
words as the teacher reads the text aloud and points, the scientific research on reading
has determined that such practices are not, in fact, useful to learners’ own word-
reading skills (Kim 2020; Evans & Saint-Aubin 2005). PSRIP therefore limited the scope
of Shared Reading to the development of reading comprehension skills and not to the
development of technical decoding.

Further, it was decided that Shared Reading be used as a critical time to expose
learners to rich texts with complex storylines and to build joy and love in the
experience of reading. While this would be important in any classroom, the urgency
of such exposure was deemed to be high given the scarcity of rich narrative texts
both in classrooms and in many learners’ homes (Tella & Akande 2007; Mugambi
2015; Pretorius & Naudé 2002). Based on both CAPS requirements (for example, the
requirement to talk with learners about the pictures in the story) and the research
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on repeated and interactive read-aloud strategies (Gold & Gibson 2001; McGee
& Schickedanz 2007), Shared Reading was designed to include a pre-read, first-
read, second-read, and post-reading activity. This repeated exposure to the story is
designed based on theresearch-based approach to using reading aloud to build deeper
comprehension and vocabulary in children’s early schooling - particularly children
with limited exposure to literacy experiences at home (McGee & Schickedanz 2007).

The PSRIP Phase 1 external evaluation showed gains in all components of reading
with the exception of comprehension. As a result, after some research into teaching
practices designed to scaffold and develop learners’ comprehension skills through
reading aloud, the design team decided to incorporate ‘think alouds’ into the PSRIP
Shared Reading methodologies. This strategy is designed to expose learners to the
internal thought processes of fluent readers, and to a variety of comprehension
strategies, such as inferencing and making evaluations or judgments about text.
During a think aloud, the idea is that teachers verbalise their thoughts while reading
a text aloud, thereby exposing the invisible processes of comprehension. The purpose
of this type of think-aloud strategy is to model how skilled readers monitor their own
comprehension and ultimately, construct meaning from text.

In Phase 1 of the PSRIP, read-aloud texts were written to accompany images
from existing DBE ‘Big Book’ story illustrations, images from the DBE Workbook, and
posters. The idea was that teachers would read the text whilst learners looked at the
selected illustrations. However, due to the format constraints, these texts were limited,
and this was not an ideal solution. Later, when budget allowed for the inclusion of
original stories, and after further research about reading comprehension, the decision
was made to consciously use Shared Reading as a time to build learners’ general
(background) knowledge about a wide variety of topics by including a wider range of
characters, settings, and plots than the original iteration allowed. It is well accepted
that general knowledge of a topic makes comprehending text about the same concept
easier (see, for example: Recht & Leslie 1988) - and inversely, that lack of background
knowledge can make comprehension of text much more difficult.

The PSRIP Big Book stories were developed with the aim of increasing learners’
background knowledge about a wide variety of topics, including a wide variety of socio-
emotional concepts and issues, as well as countries, characters, and ideas from the
wider world. Table 1 below provides an overview of the themes and stories developed
for Grade 1 EFAL, together with the intended knowledge-development and targeted-
comprehension strategy for each story.
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Table1 Grade 1 PSRIP EFAL themes and shared reading stories (sample extract)

Grade and Shargd ] Comprehension
T Theme Reading Knowledge
erm . Strategy
Stories Development
We go to * Bengoesto Both stories + Search the text
school school engage with the
Grade1, +  Olwethu’s first | activities and + Make
Term1 day social-emotional connections
experience of
attending school
My family + Bongi waits + Exploring family |+ Visualise
dynamics
and learning
patience
Grade1, + Tseko's new + Breaking + Wonder / make
Term1 baby down gender inferences
stereotypes and
learning the
skills required of
an older sibling
We play * Averyhotday |+ Experiencing + Search the text
outside different
environments
Grade1, + Spring Day + Atownship + Visualise
Term1 splashes tradition of
splashing people
on the first day
of Spring
We have + Danhasabad |+ Theimportance |+ Make
feelings week of planning, connections
demonstration
of growth
Grade1, mindset and
resilience
Term1 * Mynameis + Theimportance |+ Make
Buhlebendalo of name and inferences
identity, and
learning to speak
up for oneself

In the short term, a shallow level of implementation would mean teachers have
prepared both the story and the think aloud, and are able to implement the strategy
as per the core methodology. In the long term, deeper implementation would occur as
teachers themselves become more familiar with the meta-language of comprehension,
and the strategies needed to build these higher-level skills.

The most updated methodology for Shared Reading in the PSRIP then includes a
‘pre-read’, in which the teacher guides learners through a picture walk. In the context of
EFAL, thishelps exposelearnersto some of the vocabulary they will need to comprehend
the text. In addition, the pre-read is focused on building the skill of prediction. In the
firstand second reads, the teacher reads the text out loud to learners, modelling fluency
(accuracy and prosody) as she reads. In addition, the teacher uses the structured think-
alouds detailed in the Read 1 and Read 2 blocks at the bottom of each page (Figure 1)
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to guide learners’ thinking throughout the read-aloud. This helps learners to focus
on key information and ultimately, be able to engage in discussion about the targeted
questions at the end of the text.

Figure 1 An example of a page showing the think-aloud text

*How was school todag’?' Zweli's mother asked him as
she stirred the pap-
‘Tt was. . .fine, said Zweli. He sat. down at. the table.

Zweli Lhought about, break. He thous'ﬁt. about Lungi.
He thought about how the other children teased
Lungi.

*You don't look fine," said Zweli's
mother as she carried the pap
from the stove.

READ 1 READ2
Look at Zweli's face in the picture ~Ican  linfer that Zweli is upset because he is
infer that Zweli doesn't really feel fine! thinking about Lungi getting teased.

Further, during the first and second read, learners are exposed to the technical language
of comprehension (i.e. ‘Let’s visualise' or ‘I can infer’) and are provided with concrete
examples of what the strategies look like in practice. Finally, during the post-read
activity learners demonstrate their understanding of the text through oral and written
(in Grade 3 only) comprehension activities, including summarising the story, creating
their own illustrations of the text, and dramatising the text, which includes recall.

While the Shared Reading methodologies may seem simple in theory, they embed
a variety of best practices that are new to many South African classrooms as evidenced
above. In addition, while the act of reading aloud may seem like a simple teaching task,
it requires dedicated teacher preparation to work well. The teacher must read the story,
understand the main purpose and lesson of the story, be able to read fluently and with
expression to keep learners engaged, and know where to build interest, suspense, etc.
Then, in addition, the teacher must include the act of thinking aloud. While the boxes
at the bottom of the stories provide the content for teachers to use, to do this effectively,
teachers need to understand the difference between reading aloud and thinking aloud,
be able to differentiate their voices and actions so learners know when the teacher is
reading versus thinking, keep a good pace, not distract learners from the plot of the story
with too many words, and to use the key comprehension strategy words to build learners’
technical vocabulary, etc. While at first the use of the Shared Reading methodologies
may be mechanical, as time goes by and understanding builds, teachers are ideally able
to implement this practice better and with increased conceptual understanding.

As a further example of the evolving design process, the PSRIP approach to
teaching phonics and decoding has undergone a number of changes as a result of
both participant feedback and ongoing research of evidence-based best practices
for the teaching of reading (for example: Armbruster 2010; Ontario Human Rights
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Commission 2022). At the beginning of the programme, a wider variety of both term-
and grade-specific activities were included in the SLP methodologies, but through
participant feedback, it was determined that a streamlined approach would lead to
more consistent and accurate teaching of the phonics programme. This feedback led
to the simplification of the phonemic awareness and phonic activities, in that the same
set of activities — albeit with different sounds - are now used for an entire year.

Then, within the parameters of South Africa’s National Curriculum Assessment
Policy Statement (CAPS), the design team was conscious of the importance of building
in both a systematic and explicit system for the teaching of English phonics. The
programme design requires teachers to introduce a new phoneme to learners each
week. Following this, throughout the rest of the week, a series of activities that align to
evidence-based practices are completed; learners are required to identify, manipulate,
blend, and segment new and previously learned phonemes and graphemes. And, as per
the evidence, word building begins as soon as possible (National Reading Panel 2000).

While Group Guided Reading is designated in CAPS as an activity “to give learners
individual attention in order to develop their comprehension and word attack skills”
as per its whole-language origins as designed by Marie Clay and further developed by
Fountas & Pinnell (Fountas et al. 2001), in the PSRIP SLPs, Group Guided Reading has
been designated as a time to build learners’ technical decoding skills. It is critical to note
that the PSRIP design team has, over the course of the project, consciously shifted away
from the original, intended origins of Group Guided Reading as a formal methodology,
instead using the time allocation in CAPS for applying phonemic awareness and phonic
knowledge to the technical reading of decodable texts. This focus has become more
intentional and explicit over time. This means, for example, in the most recent PSRIP
methodologies and training support, teachers are taught that the only word-attack
strategy taught is that learners must sound unfamiliar words out, and that in the early
stages, comprehension of text is not the main focus of the activity.

Accordingly, while early iterations of the PSRIP provided a core methodology to
guide teachers through a standard sequence of activities to be completed with each
small group, ongoing research and development throughout the implementation of the
programme led the design team to acknowledge that the initial design was problematic
and not aligned to decoding best practices (Ehri 1998; Hoffman et al. 2002; The Reading
League2022). Thus, teacherswere directed to use a standard methodology with whichever
reading materials they had access to - stipulating graded or levelled readers as the
preferred text type (CAPS), or, if nothing else was available, texts from the DBE Workbook.

This early core methodology also promoted the usage of the five finger strategy
mentioned in the Foundation Phase Home Language CAPS Document (2011). However,
with the opportunity to revise and redesign the SLPs as part of the PSRIP Phase 3, the
design team focused their attention on creating decodable texts (worksheets), which
are aligned to the PSRIP phonics programme, allowing learners to apply their phonemic
awareness and phonic knowledge to word and sentence reading. These worksheets
include daily activities to practise reading decodable words, sight words (irregular
pronunciation of graphemes, but still taught through sounding out), short decodable
texts, and written comprehension activities. While originally these reading worksheets
were designed to be used independently by the majority of the class while the teacher
worked with a small group, the design team has since realised the importance of using
these phonic-aligned, decodable texts during small group instruction as well.
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4 Training and support

Ongoing training and support has been a critical component of the PSRIP from the
outset; while the design and development of the classroom materials and resources
described above is significant, there is ample evidence in the literature that materials
and resources alone are insufficient to impact classroom change (Glewwe et al. 2001;
Sabarwal et al. 2014). In the context of structured pedagogical interventions, expert-led
training and professional classroom support (coaching) have been shown to impact the
extent to which teachers are able to use the materials and resources that are provided
effectively in their classrooms, and follow new teaching methodologies (Chakera et al.
2020; Alsofrom 2018). While a full and detailed description of the training programme
isbeyond the scope of this paper, this section aims to provide a high-level description of
the design of the training programme.

As a sector programme, Foundation Phase subject advisors were expected to
function as both trainers and coaches. The PSRIP’s goal has been to capacitate subject
advisors, to cascade the PSRIP-specific training to teachers, and to provide ongoing
support (and not just monitoring) to their PSRIP teachers. Through experiences in
previous interventions (GPLMS, EGRS I), the design team has learned that in the
South African context, both trainers and coaches benefit from ongoing professional
development to effectively support teachers; indeed, the need for the professional
development of coaches is a theme within the wider literature (Atteberry & Bryk 2011;
Bean 2014). As such, since 2017, PSRIP training has happened twice per year. Training
for subject advisors is centralised, residential, and has a duration of three to four days
per session. This training has been led by PSRIP master trainers - who are also trained
prior to each of the PSRIP training sessions.

A few key principles have informed the design of all of the PSRIP trainings -
including training of master trainers and subject advisors. Firstly, in line with both
evidence and the design team's anecdotal experience, training was designed with
the understanding that the professional development of teachers is unlikely to work
when it is disconnected from everyday teaching practice, does not specifically align
to curriculum implementation, or is too theoretical or decontextualised (Hayes 2000;
Darling-Hammond et al. 2017). Based on this, initial training focused on changing
practice through the methodologies in the structured learning programme. Only
once subject advisors (and teachers) had time to practise the methodologies and see
the benefits of using the SLPs, did training begin to include deeper theoretical and
pedagogical knowledge.

Secondly, from the outset, the training has been designed not only to build
technical skills, but to build emotional investment through relationship building. As
Alsofrom (2018) argues, emotional engagement and trust-building are likely to be
necessary (though insufficient) for creating the space to change teaching practices.
In order to build emotional comfort and trust, for example, each of the PSRIP training
sessions begins with a review and reflection session, where participants can genuinely
share their experiences and reflect on successes and challenges, helping to build
trusting relationships and to ensure that participants feel supported and heard. In
addition, subject advisors are encouraged through the training process to be supportive
resources for their teachers - and to help teachers feel comfortable asking questions
about implementation challenges - rather than to simply monitor teachers’ progress.
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5 Learning from PSRIP experience

5.1 Focus on 80% of the system

The programme has an explicit concern with improving the teaching of reading in
80% of the school system where it remains a challenge: quintiles one to three, less
wealthy, rural schools, which for historical and other structural reasons (low levels of
district level support, inadequate school-based evaluation) do not have the resources
or practices in place which enable reading success. Those schools in 20% of the system
(quintiles four to five, urban or wealthier schools) do not necessarily need the resources
offered through the PSRIP.

5.2 Use existing resources

Making use of existing district-level support services in the education system can be both
a major constraint and a potential moment for innovation. South Africa has a total of
approximately 554 advisorswho areresponsible for support to teachersin the Foundation
and Intermediate Phases, across 17,442 public ordinary schools (DBE, 2021a). In the early
grades advisors typically support the entire phase, whereas in the Intermediate Phase
they support the teaching of English (FAL) as a subject. Their responsibilities include the
implementation of multiple programmes at the same time and supporting schools in
widely disparate community settings. There is considerable debate about the decision to
rely on the existing corps of subject advisors and Foundation Phase specialists who are
overstretched and under-resourced in most parts of the system.

It is not uncommon for schools in poorly resourced provinces and districts to
report that they have not seen a subject advisor for the better part of a year. In that case,
why rely on them when school-level professional support to teachers is a known factor
in improving reading outcomes? PSRIP had to make reading improvement workable
without the benefits of intensive school-level coaching - not by choice, but simply
because it was not feasible in the existing institutional or financial parameters of the
system. For example, while the programme materials are designed in line with term-by-
term implementation of CAPS, four training sessions a year (face-to-face) are simply not
practical, affordable, or an efficient use of teachers’ time. As a result, training sessions
are limited to two per year and further support to schools remains the responsibility of
subject advisors and department heads (who also receive PSRIP training) - this is the
norm in most new programmes rolled out across the sector. Critics have argued that
this overall ‘light-touch’ approach will not achieve the necessary change in reading
outcomes (Zenex, 2022). Herein lies the nub of the implementation challenge; what
works in the context of well-resourced research studies must bereplicable in an existing
system with multiple binding constraints - of these, high personnel costs are probably
the most difficult to overcome. Intensive school support cannot be achieved without
changing the supply of professional support personnel on a massive scale.
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5.3 Change management

PSRIP follows in the footsteps of numerous large-scale efforts to improve reading
outcomes, including: Foundations for Learning (2008), Read to Lead (2015), Drop All
and Read (2015). Changing the instructional core around teaching reading involves a
complex change journey for teachers and those tasked with supporting their professional
practice. Over time, subject advisors and teachers have acknowledged that the teaching
of technical reading skills has improved significantly. As one subject advisor from the
Western Cape Province noted in August 2019, at a nationwide review of the PSRIP, “I think
the programme is all about the methodologies, and it's really a recipe that works. If the
teachers implement this recipe and follow it step by step, they have huge success in their
classes, and I'm very passionate about it”. Another subject advisor from the North-West
Province explained, “Itracked the learners that started this programme that are in Grade 6
now, and really when you look at the language, the level of language, the level of thinking,
the level of writing, it's superb”. While this evidence is anecdotal, it is representative of a
major shift over time. A provincial coordinator from the Northern Cape Province referred
to this in her reflection at the PSRIP review (August 2019): “I loved the way the trainers
went off to find out any asked information and came back with feedback. I also felt like we
were welcomed to talk and participate in the training — we felt heard”. Being heard, being
valued, being the driver of positive change is critical to the success and longevity of the
PSRIP, in a context where change is often slow and difficult.

5.4 Systemic change

PSRIP is one piece of a reading ecosystem which is in midst of a major change cycle.
There are undoubtedly gapsin the ecosystem which still need to be addressed. Applying
Rogers’ (1962) seminal work on how people and institutions react to change, it can be
said that one third of schoolsare early adopters ofaninnovation like PSRIP, another third
need help, and the last third will most likely never change. That challenge remains for
managers of the system. At the very least, PSRIP has made a well-designed package of
resources and methodologies available to the system - at sufficient scale - to provide a
basis for that system-level transformation. It has also developed the capacity of subject
advisors to support teachers and has enhanced pedagogical practices in relation to the
teaching of reading.

6 Partll

6.1 Implementation evidence

In terms of teacher professional development, PSRIP was designed around the
completion of a requisite period of training (twice yearly); completion of pre- and post-
assessments at every session; and submission of a portfolio of evidence. These criteria
are now standard practice in the sector and fulfil both a compliance requirement
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for statutory training funders (e.g. Sector Education and Training Authorities) and
regulatory authorities (e.g. South African Council of Educators), which govern the
award of continuous professional teacher development credits (CPTD).

The evidence from successive waves of pre- and post-assessments is one of the
few channels providing programme developers with data on the short-term impacts
of training and also enabling real-time adjustments in training content, quality, and
delivery. Assessments were typically designed around two constructs: a) pre-existing
knowledge of CAPS policy requirements (weighted at 40%), and b) training content
(skills and knowledge — weighted at 60%). Assessments were conducted in face-to-
face training sessions, marked, and moderated independently. Subject advisors and
teachers were assessed using customised instruments, with advisors being expected to
perform at a higher level.

Table 2 indicates the coverage of the PSRIP over the period 2017-2020 which by
South African standards provides a significant sample size from which to draw. By
2020, the programme had reached just under 30,000 primary school teachers in terms
of the numbers trained, provided with teaching materials, and supported.

Table 2 Number of subject advisors and teachers reached 2017-2020 by PSRIP
Period: 2017-2020: PSRIP 1, 2, 3 Cumulative Reach

Province Schools FP SAs IP SAs FP Teachers IP Teachers
EC 1,509 90 44 2,816 1,715
wcC 589 56 31 2,015 1,101
NC 451 39 24 1,234 621
GP 678 66 35 1,623 445
MP 551 45 12 2,032 476
NW 704 43 28 1,757 1,003
LP 1,024 56 43 2,801 1,653
KZN 1,140 69 43 3,533 1,528
FS 596 58 22 2,192 846
Totals 7,240 522 282 20,003 9,388

The following data are extracted from reporting on the results of pre- and post-
assessments in PSRIP II and IIT of the programme conducted by the Monitoring and
Quality Assurance (MQA) team of the NECT and external analysts.

Table3and Figure 2illustrate the degree of change in test outcomes for Foundation
Phase subject advisors. It is difficult to ignore the low base from which these scores
started before improving, and the implications this may have for this critical group of
professionals. None of the provinces achieved above 50% at pre-test stage. There are
also anomalies in provinces, showing a decline at post-assessment stage (Table 9).
The PSRIP relies fundamentally on subject advisors being sufficiently skilled and
knowledgeable to train and support management teams and teachers at school level.

This is in stark contrast to the results attained by Intermediate Phase subject
advisors who started from a much stronger base in Phase II. This cohort also made
significantly better gains in the short term (Figures 3, 4, and 5). It is notable that
the under-performance of Foundation Phase subject advisors is mirrored in the
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performance of 653 Foundation Phase teachers (Table 4, Figure 6). In Table 5 and
Figure 7, Intermediate Phase teachers in a similarly large sample (813) show similar
patterns of underperformance at pre-test stage.

In Phase III, Table 6 and Figure 8 show a marked uptick in the performance of
Foundation Phase advisors, while Intermediate Phase advisors are even stronger
(Table 7). Tables 8 and 9 also show positive changes, this time in teachers’ performance
- in both Foundation and Intermediate phases - across large samples of 572 and 723
teachers respectively.

Table 3 Summary of Foundation Phase subject advisor test scores (Phase 1) (n=119)

EC 7.1 35.6% 8.0 | 40.2% | 12.7 | 422% | 19.7 | 65.7% | 39.6% | 55.5%
FC 7.1 35.4% 7.4 37% 9.5 32.1 16.6 | 55.5% | 33.4% | 48.1%
GP 7.6 37.9% 89 |447% | 111 37% 16.3 | 54.3% | 37.4% | 50.4%
KZN 7.2 35.9% 7.1 357% | 12.0 40% 16.7 | 55.5% | 38.3% | 47.6%
LP 7.3 36.7% 8.1 40.4% | 11.2 | 37.2% | 144 | 47.9% | 37.0% | 44.9%
MP 6.7 33.4% 8.0 | 40.2% | 10.0 | 33.5% | 14.4 | 47.9% | 33.4% | 44.8%
NC 7.5 37.7% 7.3 36.3% | 124 | 41.2% | 163 | 54.5% | 39.8% | 47.2%
NW 8.7 | 43.3% 8.1 40.8% | 149 | 49.5% | 16.7 | 55.6% | 47% | 49.7%
wcC 9.1 45.4% 82 |409% | 121 | 40.3% | 183 | 61.1% | 42.3% | 53%

Nat 76 | 379% | 79 |395% | 11.8 | 39.2% | 16.6 | 55.3% | 38.7% | 49%

Figure 2 Progression per province pre- and post-test
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Figure 4 Provincial mean scores: Intermediate Phase subject advisors (n=82)
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Table 4 Foundation Phase teachers: pre- and post-test scores

EC 4.5 31.9% 54 | 38.8% 5.8 27.5% 9.8 | 46.9% | 29.3% | 43.6%
FC 4.6 | 32.6% 59 | 42.5% 6.2 29.7% 9.5 | 45.2% | 30.8% | 44.1%
GP 4.3 30.8% 54 | 38.3% 8.6 |40.7% | 11.6 | 55.3% | 36.8% | 48.5%
KZN 3.6 25.4% | 4.6 329% | 4.9 23.4% 8.9 | 42.4% | 24.2% | 38.6%
LP 53 37.9% 6.9 | 49.6% 9.2 | 43.7% | 12.6 | 60.0% | 41.4% | 55.8%
MP 4.5 32.1% 52 37.4% 7.0 33.2% | 10.3 | 49.1% | 32.8% | 44.5%
NW 56 | 40.0% 59 | 421% 8.0 38.3% | 10.9 | 51.9% | 39.0% | 48.0%
NC 4.7 33.2% 59 | 42.4% 6.6 31.3% | 122 | 58.1% | 32.1% | 51.8%
wcC 4.0 28.3% 55 39.0% 6.1 29.2% | 10.1 | 48.1% | 28.8% | 44.5%
Nat 45 |324% | 56 |401% | 6.7 | 321% | 10.5 | 50.1% | 32.2% | 46.1%

Figure 6 Foundation Phase teachers: pre- and post-test scores (n = 813)
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Table 5 Intermediate Phase teachers: pre- and post-test scores

EC 177 55.0% 59.5% 32.5% 53.9% 44.6% 56.9%
FC 62 55.4% 52.9% 27.0% 39.9% 42.35% 46.9%
GP 85 57.3% 57.9% 35.5% 46.35% 47.2% 52.5%
KZN 115 57.3% 58.5% 34.3% 61.6% 46.7% 59.9%
LP 92 55.0% 53.5% 30.2% 39.7% 43.6% 47.1%
MP 40 51.9% 53.1% 24.7% 43.3% 39.3% 48.6%
NwW 69 52.7% 54.5% 44.9% 45.2% 49.15% 50.2%
NC 77 56.8% 55.8% 32.7% 55.8% 45.75% 55.8%
wcC 96 52.6% 54.3% 26.8% 54.0% 40.75% 54.2%
Nat 813 55.2% 56.3% 32.4% 50.5% 44.75% 53.6%

Figure 7 Intermediate Phase teachers: pre- and post-test scores (n=117)
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Table 6 Foundation Phase subject advisors: pre- and post-test scores (Phase Ill)

EC(n=19) 71 80 | +9p.p. 69 75 +6p.p. 70 77 +7p.p.
FS(n=17) 66 79 | +13p.p.| 60 71 +9p.p. 63 74 +9p.p.
KZN (n=17)| 79 88 | +9p.p. 68 82 +14p.p. 73 84 +11p.p.
LP(n=17) 84 91 +7p.p. 66 79 +13p.p. 74 84 +10p.p.
MP(n=12) | 74 80 | +6p.p. 69 79 +10p.p. 71 79 +8p.p.
NC(n=3) 83 89 | +6p.p. 78 87 +9p.p. 80 88 +8p.p.
NW (n=15) | 76 84 | +8p.p. 70 75 +5p.p. 73 79 +6p.p.
WC(n=17) | 69 82 | +13p.p.| 52 75 +23p.p. 59 78 +19p.p.
Nat 745 | 833 |+8.8p.p.| 65.1 76.7 |+11.2p.p.| 68.9 | 79.2 | +10.3p.p.

Figure 8 Foundation Phase subject advisors: pre- and post-test scores (Sec A & B) (n=148)
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Table 7 Intermediate Phase subject advisors pre- and post-test scores (Phase Ill)

EC(n=24) | 762 | 79.9 | +3.7p.p. | 22.8 | 37.7 | +149p.p. | 38.0 | 49.7 | +11.7p.p.

FS (n=10) 76.4 | 84.6 | +8.2p.p. | 313 | 442 | +129p.p.| 46.7 | 58.9 | +12.2p.p.
GP (n=19) 82.0 | 853 | +33p.p. | 26,5 | 53.5 | +27.0p.p. | 43.9 | 67.7 | +23.8p.p.
KZN(n=21) | 77.6 | 78.4 | +0.8p.p. | 20.9 | 38.0 |+17.1p.p. | 38.0 | 49.5 | +11.5p.p.
LP(n=22) 745 | 76.3 | +1.8p.p. | 255 | 455 | +20.0p.p. | 40.1 | 53.9 | +13.6p.p.
MP (n=6) 65.5 | 82.1 | +16.6p.p. | 20.6 | 35.2 | +14.6p.p. | 33.3 | 49.2 | +15.9p.p.
NC(n=12) 69.0 | 74.4 | +5.4p.p. | 16.7 | 38.1 |+21.4p.p.| 31.7 | 49.1 | +17.4p.p.
NW (n=18) | 77.6 | 77.6 | Op.p. 20.0 | 353 |+15.3p.p.| 36.4 | 47.2 | +10.8p.p.
WC (n=16) 82.6 | 83.0 | +0.4p.p. | 284 | 46.1 | +157p.p. | 43.6 | 60.4 |+16.8p.p.
Nat 76.7 | 79.9 | 3.2p.p. | 236 | 41.3 | +17.7p.p. | 39.4 | 53.4 | +14.0p.p.

Table 8 Foundation Phase teacher pre- and post-test scores (Phase Ill) (n = 572)

EC(n=78) |459% | 462% | 0.3p.p. | 50.4% | 57.2% | 6.8p.p. | 49% | 53% | 4p.p.
FS(n=88) |37.0% | 442% | 7.2p.p. | 38.7% | 49.1% | 10.4p.p. | 38% | 47% | 9p.p.
KZN (n=76) | 39.3% | 452% | 59p.p. | 37.9% | 51.1% | 13.2p.p. | 38% | 49% | 11p.p.
LP(n=74) |435% | 454% | 19p.p. | 43.0% | 54.1% | 11.1p.p. | 43% | 51% | 8p.p.
MP (n=45) | 32.8% | 51.1% | 18.3p.p. | 48.1% | 66.9% | 18.8p.p. | 42% | 61% | 19p.p.
NC(n=49) |42.5% | 62.1% | 19.6p.p. | 50.1% | 69.7% | 19.6p.p. | 47% | 67% | 20p.p.
NW (n=79) | 45.8% | 55.3% | 9.5p.p. | 44.6% | 51.5% | 6.9p.p. | 45% | 53% | 8p.p.
WC (n=83) | 39.5% | 54.3% | 14.8p.p. | 31.2% | 53.3% | 22.1p.p. | 34% | 54% | 20p.p.
Nat 41.1% | 49.8% | 8.7p.p. | 42.2% | 55.2% | 13.0p.p. | 41.6% | 53.3% | 11.7p.p.
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Table 9 Intermediate Phase teacher pre- and post-test scores (n = 723)

EC (n=38) 62.8 | 69.4 | 6.6p.p. | 120 | 309 | 18.8p.p. | 323 | 463 | 14p.p.

FS(n=68) 67.5 | 713 | 3.8p.p. | 135 | 27.8 | 143p.p. | 351 | 453 | 10.2p.p.
KZN(n=130) | 70.5 | 71.1 | 0.6p.p. | 18.1 | 350 | 16.9p.p. | 39.0 | 49.4 | 10.4p.p.
LP (n=125) 67.7 | 69.7 | 2.0p.p. | 111 182 | 7.1p.p. | 33.8 | 38.8 | 5.0p.p.
MP (n=24) 65.0 | 71.6 | 6.6p.p. | 173 | 27.1 | 9.8p.p. | 36.4 | 449 | 8.5p.p.
NC(n=54) 74.4 | 741 | -03p.p. | 239 | 36.6 | 12.5p.p. | 441 | 51.6 | 7.5p.p.
NW (n=88) 67.9 | 70.8 | 29p.p. | 16.0 | 289 | 12.9p.p. | 36.8 | 456 | 8.8p.p.
WC (n=96) 732 | 743 | 1.1pp. | 19.0 | 357 | 16.7p.p. | 40.7 | 51.1 | 10.4p.p.
Nat 684 | 71.2 | 2.8p.p. | 15.6 | 29.8 | 14.2p.p. | 36.7 | 46.4 | 9.7p.p.

7 Findings and analysis

External evaluations were also conducted on each phase of the PSRIP with the routine
focus on programme outcomes (NECT, 2018). The data used here are indicative of what
is typically available to provincial and national managers on the short-term outcomes
of professional development programmes for subject advisors and teachers. Provincial
education departments are by far the largest providers of in-service professional
development, and therefore control the bulk of available resourcesin the system. Whilst
PSRIP may be relatively large in scale, it is dwarfed by provincial teacher development
budgets. Furthermore, it is a small though significant response to the challenge of
systematically reaching 90,000 (primary and secondary) teachers in a province like
KwaZulu-Natal, the largest employer in the system.

What do the data tell us at face value? How can the data be used? Some
observations:

7.1 Management of professional development

* Pre-and post-assessments are necessary and useful if designed and used well.
They require time and expertise to develop and willingness on the part of
participants to improve their capabilities.

e Whilst they may have been driven initially by compliance requirements, there are
signs that ‘value for money’ considerations are increasing the level of attention
to programme outcomes. A recently completed report by the Department of
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Performance Monitoring and Evaluation (DPME 2021) is a useful bellwether.

e Subject advisors and teachers were initially reluctant to participate in pre-
and post-assessments until being assured that the results were important to
improving the programme’s delivery and management. The fear of punitive
judgement is a major deterrent.

e Consequently, it is common knowledge that self-administered assessments as part
of professional development programmes also have very poor uptake in the system.

e Assessments have only become the norm in the past six years and take time
to become routinised - i.e. used consistently, non-judgementally, and with an
emphasis on support. Ideally, the assessments should be part of a coherent data-
driven system of professional development.

e Evaluation of professional development programmes - particularly those
designed and delivered in-house by provincial departments - is not required or
routinised in the sector. This creates a significant gap in the evidence base with
respect to what the needs are with respect to design, planning, impact, and value
for money.

7.2 Results

e The data provide useful insights into the profile of participants over two cycles of
implementation and strongly indicate patterns of results.

e From theinitial data, it is fair to say that many education professionals responsible
for teaching early grade reading are starting from a low base of policy knowledge
and methodological skills. The pattern of under-performance of Foundation Phase
subject advisors and teachers attests to this issue. For the programme to reach its
goals, subject advisors need to be performing consistently at a much higher level,
in order to ensure that they maintain programme fidelity.

e However, it is clear that performance on pre- and post-assessments for both subject
advisors and teachers is showing positive change over time and at significant scale.

e Subject advisors’ responses also indicate growing confidence in the use of their
new methodologies.

e Whilst there may be challenges to the construct validity of policy questions, the
data show serious inadequacies in knowledge of CAPS both at subject advisor and
teacher level, with the exception of the Intermediate Phase, which should not be a
problem at this stage in policy implementation.

e There are significant trends in the under-performance of some provinces which
need direct attention, especially where district-level support to teachers is low and
large numbers of teachers still need to be reached.

e The outcomes on the latter part of the assessments (Section B) are the more
important since they are based on the training content. Overall, the data
show positive outcomes but these changes need to be translated into practice;
reinforced by reflection and evaluation; and supported by heads of department.
Can these changes be sustained in the absence of effective school-level support by
advisors or coaches?

* More detailed item analysis showed that the teaching of English phonics was a
recurring problem area. Exploring the issue in more detail is beyond this paper and
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thisisanissue, which hasbeen extensively addressed in programme-design updates.

* Onarelated note, PSRIP training also covers the use of Early Grade Reading
Assessment (EGRA) in English. However, there is no systematic monitoring of
how and when EGRA data is collected or used by teachers, nor is there a routinised
evaluation of the data at school or district level.

* The programme and the sector need more detailed and longer-term outcome
measures of professional development programmes. Better data from
programmes across the spectrum would strengthen efforts at all levels of the
system in planning, design and delivery.

8 Conclusion and way forward

There is a strong consensus that recent practice in initial teacher training has badly
neglected the core skills in teaching reading particularly in the early grades. The PSRIP
is one strategy to address that systemic challenge within the limits of what is doable
at scale through continuous teacher professional development. A consensus around
strengthening the instructional core in the early grades through evidence informed
approaches has taken hold, albeit starting from a low base, and in a system which is
recovering from significant learning losses due to the Covid-19 pandemic, notably in
literacy and mathematics. However, good quality teaching resources and sufficiently
tested methodologies are now available freely and widely to any teacher who needs
them (NECT 2021). Advisors, teachers, and managers of the sector have demonstrated a
positive appetite for changing teaching practices. The challenge lies in intentional and
sustained support of these changes in teaching practice.

The programme has yielded important implementation evidence on teacher
professional development in teaching reading, which could be applied to other
initiatives in the sector. These data need to be used in conjunction with reliable learner
outcome data from EGRA, which is currently lacking in the sector, at district and school
levels. Teachers would be far better supported if they had reliable data on reading
outcomes in their school, circuit, or district against which to benchmark their learners.

Progresstowardsevidence-informed normative standardsin teacher development
on reading, including methodologies, routines, and expected outcomes, is critical
to better reading outcomes in basic education. Important efforts are in process to
revitalise and reshape the reading ecosystem that should be supporting schools and
communities, and this cannot be achieved without better quality, well planned, and
evaluated teacher professional development.
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in action: Lessons learned from the
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Abstract

Room to Read has implemented its Literacy Programme in 880
schools in Limpopo, Mpumalanga, Gauteng, KwaZulu-Natal, and
Eastern Cape since 2007. This chapter will use organisational
documents, employee focus groups, and the authors’ experiences to
answer the question: having spent more than a decade addressing
the acquisition of the skill and habit of reading in South Africa,
what are the key lessons learned about implementing a literacy
intervention? The lessons focus around key areas of materials
and resources, teacher training and support, data-based decision-
making, and family, community, and government engagement.
The chapter concludes with a look forward to the challenges and
opportunities for scale and systems change.
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1 Introduction

Despite investments to improve education, only 22 per cent of Grade 4 children in South
Africa could read for meaning in any language on the Progress in International Reading
Literacy Study, that is, achieved the PIRLS Low International Benchmark, in 2006 and
2016 (Mullis et al. 2007; Mullis et al. 2017). Seeing a need in South Africa, Room to Read,
an international non-profit organisation focused on literacy and gender equality in
education, founded its South Africa office in 2006 with the goal of improving literacy in
low-achieving districts.

The Room to Read Literacy Programme supports the development of lifelong,
independent readers, which the organisation defines as readers who read often, voluntarily,
and with enjoyment. This requires a focus on both literacy skills and the habit of reading
(Brandt et al. 2021). The programme theory of change is that investing in material resources,
training, and coaching for educators, monitoring and evaluation, and stakeholder
engagement will produce lifelong learners with the skills and habit of reading, who are better
prepared to make positive change. After 20 years of research- and data-driven programmatic
changes, Room to Read seeks avenues for systemic change and opportunities for scale.

In South Africa, the organisation began to establish schoollibrariesin 2007 and to conduct
book publishing activities in 2008. In 2012, it added classroom literacy instruction alongside
its school libraries programming. Following this, in 2016 Room to Read revised its instruction
and library programming into a comprehensive Literacy Programme. As the organisation
demonstrated the successes of the programme in schools, with gains over comparison schools
in multiple subtests, including oral reading fluency (Room to Read 2014; Rigole & Phaweni
2018), it also continued to amend the programme for greater efficacy. In 2019, an in-school
coaching programme with Heads of Department (HODs) was added. Since 2007, Room to Read
South Africa has supported 692,790 learners in 880 schools (Table 1).

Table 1 Room to Read literacy projects in South Africa

Provinces Number of Number of :I'ype of
new schools new learners project school
2007- Eastern Cape, 292 205,715 Library only
Mpumalanga,
20m Gauteng, Limpopo
2012 Limpopo, 116 82,581 Library only
2013 Mpumalanga 57 Instruction added to
Library project schools
2014~ | Mpumalanga, 66 73,863 Comprehensive Literacy
2015 | Gauteng, Limpopo Programme
2016- | Limpopo, 159 154,891 Improved Comprehensive
2018 | Mpumalanga Literacy Programme
2019- Limpopo, 190 175,740* Current Comprehensive
Mpumalanga, Literacy Programme
2021 KwaZulu-Natal (including HOD Model)

Source: 2020 Global Indicator Report (Room to Read 2022) and 2021 estimates (Room to Read 2021)

*At the time of writing, the number of new learners in 2021 was being finalised. This table includes an
approximate number.
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1.1 Literacy Programme description

The Room to Read Literacy Programme currently supports primary schools, over a
period of three years, i) to develop the home language! literacy skills of Grade 1 and 2
learnersandii) to encourage the habit of reading among all the primary school learners.
Grade 1 and 2 teachers implement a structured pedagogy approach during their usual
literacy time allocated in the school timetable. Schools are requested to ensure a
compulsory 30-minute library period in the timetable, in which language teachers
lead a reading activity and manage checking out books with the help of community
volunteers. Table 2 details the inputs for the programme.

Table 2 Programme Inputs

Dosage per Learner

Instruction time per day (Grades 1 to 3): 45 minutes
Library period per week (Grades R to 7): 30 minutes

Ratio of Coaches to Schools
One coach to ten schools

Undesignated library time per week: 60 minutes

Inputs

Components & Activities

Amount over 3 project years

Literacy Instruction
Training for teachers
and Heads of
Department (HODs)

19 days (10, 6, 4) for Grade 1*
16 days (10, 6) for Grade 2
Six days (6) for Grade 3 (planned for 2024)

Six days (3, 2, 1) for Foundation Phase (FP) HODs

Three (3) days facilitation and two (2) days coaching
training, plus two (2) days instructional leadership
training (forthcoming) for HODs

Literacy Instruction
Monitoring & Support

One to two visits per month per Grade 1 and 2
classes by coach

gmfelssmnal One visit per quarter per Grade 3 class by coach
&esve opn:ent One visit per month per class by FP HOD
uppor
PP Library Management Eight (4, 2, 2) days for teacher-librarians and FP and
Training Intermediate/Senior (INTERSEN) HODs
Library Monitoring & One visit per month
Support
Reading Activities Six (4, 2) days for teacher-librarians and HODs
Training Six (4, 2) days of school-based training for teachers
Reading Activities Two visits per school per month for library period
Monitoring & Support | observation by coach
Materials in Classroom | One set of Learner Books per grade per learner
and Library One set of Teacher Guides per grade per teacher
One set of letter cards per grade per class
Resources Five library books x enrolment over 3 years

One set of library furniture, mats and checkout
systemin Year 1
Library stationery each year

1 A language or languages learned at home, also known as mother-tongue language or first

language.
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Family & Community | One Community orientation meeting per school

. Engagement One day Principal Orientation meeting per year
Community & .
Government Two parent meetings per year
A Two literacy events per year
Partnerships -
Government One progress update meeting per quarter per
engagement district and province

Classroom instruction | Learner tracking assessment - once per year, per
grade

Monitoringand Monitoring during support visits (see above)

Assessment

Library Checkout data collected - once per month
Monitoring during support visits (see above)

Source: Unpublished Room to Read annual planning criteria

*Reads as: teachers receive instruction training over three years with 19 days total for Grade 1 teachers,
broken down into ten days in year 1, six days in year 2, and four days in year 3.

1.1.1 Resources

The Literacy Programme provides resources for schools as described in Table 2. The
content of the instruction component is research-based and uses a structured pedagogy
approach? (Kim & Davidson 2019; Learning Point Associates 2004; Dornbrack &
Kazungu 2022). Each lesson is designed to cover the five components of reading?, is
aligned to the Curriculum Assessment Policy Statements (CAPS), and is designed to
take 45 minutes. The course contains three texts per week for 40 weeks of teaching.

The library, usually situated in a spare classroom or renovated storeroom, is
provided with furniture and stationery. Library books, both in the home languages of
the school and in English, are provided periodically over the three years with a goal of
at least five books per learner.

1.1.2 Teacher support

Implementation of instruction is rolled out in Grades 1 and 2 in subsequent years. As
noted in Table 2, training and coaching inputs are highest in a teacher’s first year and
decrease after that. Coaches are a largely-permanent corps of experienced teachers
trained to coach and facilitate workshops following the Literacy Programme model.
Training workshops, which are spread through the first three terms of each year,
consist of some theory, orientation to the materials, modelling of methods and lessons,
and practice.

Foundation Phase HODs attend the training of teachers and receive coaching
and facilitation skills training (see Table 2). Over the three years, the coach uses the
gradual release approach, with the coach doing increasingly less and the HOD more

2 Seesection 3.5-3.8 for more detail.
3 Researchhasidentified five key components of reading: phonological awareness, phonics, fluency,
vocabulary, and comprehension (Learning Point Associates 2004).
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over time, to transfer responsibility for coaching from the coach to the HOD during
joint observations and feedback sessions (Reid & Kleinhenz 2015).

Before the opening of the library in Year 1, a volunteer teacher-librarian, the Foundation
Phase (FP) HOD, and the Intermediate Senior Phase (INTERSEN) HOD attend training on
library-management systems and reading activities. The library-management system
covers library set-up and maintenance, a book checkout system, and creating a child-
friendly space. The reading activities training focuses on library rules, learners’ use of
books, and four reading activities: reading aloud, shared reading, paired reading, and
independent reading. The coach then assists these three educators to do school-based
training on the reading activities to the rest of the teachers and provides coaching to
teacher-librarians and teachers. Table 2 specifies the number of days for each library
training over the three years.

1.1.3 Monitoring and assessment

Monitoring and assessment are important aspects of the classroom instruction
programme (see Table 2). Assessment by the teacher is built into the lessons once a
week and there is a formative learner-tracker assessment conducted by teachers
at least once a year, with analysis and reporting to parents. Coaches monitor
programme implementation using observation forms that incorporate key aspects of
implementation and guidance for providing feedback. For instruction, monitoring
focuses on teachers using the instructional routine, mastering basic skills (e.g.
correct letter sounds), and mastering advanced skills (e.g. probing questions). Library-
management monitoring focuses on library room set-up and condition, a functional
checkout system, and library period scheduling. Coaches observe library periods and
provide feedback to teachers using a reading-activity observation form for each activity.

1.1.4 Family, community, and government engagement

Room to Read engages with family, community, and the government in multiple ways.
The school community and the district are actively engaged in the selection of schools.
Schools set up a literacy committee to promote support for the library and reading.
A one-day workshop for principals, in addition to regular meetings at the school, is
facilitated each year to outline the programme for the year, give progress updates and
find solutions to common problems. Coaches support each school to host two literacy
events per year and attend parent meetings to advocate for support of reading at home.
Quarterly reports are provided to the district.

1.2 Research question

This chapter seeks to answer the following question: what are the key learnings from
the Literacy Programme intervention, having spent over a decade in addressing the
skills and habit of reading in South Africa? The authors examined reports and other
organisation documents, conducted two focus groups with community-based staff,
and drew from their experiences in their collective 28 years at Room to Read.
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2 Literature review

Asdescribed above, the maininputsofthe Literacy Programme are teachingandlearning
resources, teacher support, monitoring and assessment, and government, family, and
community engagement. This section will review the research behind these elements.

2.1 Resources

Research indicates learners need access to multiple types of appropriate learning
materials. Textbooks in the appropriate languages and level of difficulty can improve
learning and are considered cost-effective (Abeberese et al. 2011; UNESCO 2016).
When teachers are supplied with scripted teacher’s guides, this can offset challenges
some teachers may have due to poor content knowledge (Taylor & Vingevold 1999;
Veriava 2015; Kim et al. 2016). To develop the skills and habit of reading, children need
awide variety of books to read in a language they speak. Creating an environment that
promotes and enables reading in school leads to improvements in reading skills and
motivation (Abeberese et al. 2011; Blessing 2020). Despite the efforts of both the South
African government and NGOs to create a more equitable supply of books, there are still
limited materials in African languages and large differences in the amount of materials
between languages (Department of Basic Education 2019).

2.2 Teacher support

Many pre-service teacher training programmes do not adequately provide training on early
grade reading, particularly in African languages. In a study of 16 South African universities,
only seven offered courses that explicitly focused on literacy and only three of the African
languages were represented (Reed 2019). It was only in 2019 that a concerted effort was
made to document the different teaching needs of indigenous languages through the
development of the National Framework for the Teaching of Reading in African Languages
(Department of Basic Education 2019). The national Primary Teacher Education Project,
created to address teacher education quality, has developed draft standards for teacher
education in language and literacy (PrimTEd Literacy Working Group 2020).

While pre-service training is vital, there is evidence that continuous in-service
professional development may have an even greater impact on teacher capacity and
ability (Hartwell 2013; Bean 2014; EFA Global Monitoring Report team 2015). Professional
development can be provided through ongoing training, modelling and feedback by
coaches and local professional learning communities (McLaughlin & Talbert 2006; Bean
2014; Voelkel & Chrispeels 2017). The Early Grade Reading Study (EGRS), a randomised
control trial of three interventions in South Africa, found that an intervention with
teacher training and coaching support outperformed an intervention with only teacher
training and an intervention with parents (Department of Basic Education 2017).
However, teachers in some South African studies found their in-service training options
to be inadequate to their needs and viewed their attendance as related to accountability
and not to change classroom behaviours (Mampane 2018; Mutereko 2019).



05/ The science and magic of reading in action: Lessons learned

2.3 Monitoring and assessment

The main purpose of formative assessment is for teachers to understand their learners’
progress and to use data to modify their instruction to better meet the learners’ needs
(Crouch 2011; Florez & Sammons 2013). A study in Mpumalanga found that teachers
did not have a good understanding of formative assessment and that without quality
feedback for the learners, these methods of assessment are of little use (Mkhwanazi 2018).
Making changes based on needs observed in the school is another way to improve
outcomes. Monitoring data, in the classroom or library, should be collected, analysed
against set standards, and used for programme improvement (Keller 2018). Monitors
should focus on actionable indicators that implementers can control (Gibson n. d.).

2.4 Government, family, and community engagement

Schools operate within a socio-cultural community as well as a school community,
which includes the district and provincial departments of education. Stakeholder
involvement from the outset matters for a project’s long-term success (World Bank,
Operations Evaluation Department 1991). Project sustainability relies on having a
variety of stakeholders, including parents and other community members, who
understand and commit to the project’s purpose, activities, outputs, and goals. (National
Clearinghouse for Comprehensive School Reform [NCCSR] 2002).

A child’s motivation to read is highly influenced by the home literacy environment
and parental support (UNESCO 2011). A study funded by the Bill and Melinda Gates
Foundation found that children whose parents read with them or who read regularly
on their own are 50 per cent more likely to read for leisure at home and 35 per cent more
likely to find reading interesting, compared to their peers with less-involved parents
(Juarez & Associates 2015).

3 Reflections and lessons learned

Room to Read’s literacy programming has evolved over time. There have been
successes, such as a 2017 evaluation using the Early Grade Reading Assessment
(EGRA), where South African Grade 2learnersin project schools read with significantly
more fluency and comprehension and obtained significantly fewer zero scores than
Grade 2 learners in comparison schools (Rigole & Phaweni 2018). There have also
been many challenges, some of which influenced big changes in programming,
as described in this section. There continues to be work to be done. The authors
reflected on their experiences, reviewed notes from monthly community-based staff
meetings, and conducted two focus groups to identify 10 lessons learned that have
shaped the programme.
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3.1 Modules that guide programme implementation lend
clarity

The early iterations of the Literacy Programme differed between countries and made
it difficult for staff to support the programmes. This led to a programme-wide shift
across all countries supported by Room to Read to strengthen the quality of the Literacy
Programme on all levels, from materials to routines to trainings, by introducing
programme-implementation modules. Standardising how instruction lessons, library
periods, and professional development were developed and conducted introduced
an element of quality control across countries and, in-country, across provinces and
districts. These modules guided the creation of the current Sepedi Literacy Programme
in 2015 and the isiZulu programme in 2019. The country office took local factors into
account, such as aligning graphemes by term and writing tasks to CAPS, to create
a programme specific to the South African context but aligned with the modules.
Programme developers return to these modules each time they add a new language.
This ensures that each language programme is crafted with the same quality practices
and makes the intervention easier to scale.

3.2 Building support with communities requires planning
and persistence

Learners whose parents and communities are involved, value reading and read more
(Wigfield et al. 2016), but parents and community members often work long hours and
may not be interested in engaging in literacy activities. In alignment with this research,
Room to Read has found that engaging local government, communities, and families
strengthens the programme, but it can be difficult to get people to invest the time and
effort. Building support takes time and careful planning.

For example, most schools and parents participate in fixing up the library space
and purchasing library furniture, but some schools struggle to get parent participation.
In response, coaches consistently engage with the community in activities such as
promoting literacy at the regular school parents’ meetings. Parents are more likely to
attend a meeting if there is a library tour led by learners or a showcase of learner reading
skills. Parent participation has increased to 50-80 per cent. In addition, a WhatsApp
discussion group with School Governing Board chairpersons was particularly successful
in engaging community members in supporting the programme.

School communities are engaged through representation on the school’s literacy
committee, attendance at literacy events and recruitment of library volunteers. Room
to Read has encouraged coaches to engage directly with the literacy committee (e.g. by
sharing guidance on building home support for reading). Community members need
the most help with the sustainability plan and coaches often assist with identifying
possible funders for the library (Legodi et al., personal communication, 2022).
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3.3 Access and reading motivation contribute to a habit
of reading

Learners cannot build a habit of reading if they do not have access to books. An external
evaluation completed in 2015 showed that Room to Read’s libraries led to an increase in
the percentage of children reading for enjoyment at home, compared to control schools
and compared to schools pre-intervention (Juarez & Associates 2015).

However, it is challenging to encourage reading among children not already
immersed in a strong culture of literacy (Evans et al. 2010). In 2015, a multinational
study showed that children were morelikely to read when theyattended frequentlibrary
periods and had a teacher trained to conduct reading activities (Room to Read 2015). In
the early years in South Africa, it was difficult to get buy-in from schools on regular use
of the library until the programme began requiring 30-minute library periods. Teacher-
librarians volunteered to oversee the management of the library. Some subject teachers
objected to conducting the library period, so language teachers took learners to the
library. Despite these increases in time spent in the library, in 2010, the average number
of books checked out per learner per year in South Africa was only 0.4 books (Room to
Read 2013, 2020a).

Literacy coaches used different strategies to encourage checkout, such as
changing the checkout system so older learners could help, and requiring schools to
source library assistants because assistants facilitated higher checkout and longer
library hours (Phaweni & Morgan 2014). When coaches helped principals, teachers,
and parents understand the purpose of the library, checkout, and the role of each
participant, checkout increased to 10.7 books per learner in 2019.

Increased reading was also noted when the library period focused on reading for
enjoymentratherthanteachingreading skills (Roomto Read, 2015). Therefore, coaching
and teacher training at project schools emphasised the importance of allowing children
to select their own reading material and of focusing on the joy of reading during library
time (Wigfield et al. 2016; Brandt et al. 2021).

3.4 Culturally and linguistically relevant books are levers
for supply and demand

Access to stimulating collections of attractive, appropriate, and relevant books is
an important determining factor in the achievement of early literacy and a habit of
reading. Many low- and middle-income countries experience a significant undersupply
of storybooks, particularly in home languages, and, when books are available, there are
critical issues including poor quality and low usage (Davidson 2013; Manu et al. 2019;
Gray 2021).

The Literacy Programme aims to improve both the supply of and the demand for
high-quality children’s books that will motivate children to love reading (Pallangyo
2016). Originally, libraries were stocked only with English book donations, but the
need for more linguistically and culturally relevant books became evident. Publishing
books locally has been a key strategy for addressing this need. At first, Room to Read
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South Africa conducted competitions and accepted manuscripts to create books, but
the quality was not satisfactory. To improve the quality, the organisation began to
train South African writers and artists to produce home-language books for primary
school-age children, with a total of 35 authors and 16 illustrators trained since 2015*.
Writers and illustrators who attended the training developed their skills in areas such
as story structure, character studies, and storyboarding (Mositsa & Ziki personal
communication, 2022). Room to Read South Africa has published 93 original titles and
414° adapted books, representing 11 languages and, in 2020, began uploading books to
an online literacy platform.

3.5 Systematic and explicit literacy instruction builds skills

An internal review of schools implementing libraries in 2008 found that the youngest
learners were not going to the library because they could not read. This led to the
introduction of an instruction programme focused on developing literacy skills among
Grade 1and 2 learners.

While the first instruction programme introduced in South Africa was based
on the five components of reading, it was organised around curricular themes and
did not follow a systematic progression of skills. In 2014, the organisation took an
approach focused on systematic and explicit routines, a scaffolded pedagogy, and
making assessment-informed decisions (Kim & Davidson 2019). Literacy staff created
guidelines on how to analyse a language to develop a scope and sequence that is
systematic, introducing two graphemes per week in a productive order and supporting
learners to gradually build on their previous learning (Dornbrack & Kazungu 2022; Kim
& Davidson 2019). The South Africa team designed their programme with attention to
learning to read in African languages, for example, blending graphemes into syllables
and syllables into words due to the frequency of long words.

The Teacher's Guide uses a scripted approach, which specifies a method of explicit
instruction, by explaining to learners what is expected of them, providing a model,
shared practice, and independent exercises and feedback (Learning Point Associates
2004). Community-based staff feel that this scaffolded approach, often referred to as ‘I
do, we do, you do,’ supports learners until they reach mastery of the skill (Banyini et al.,
personal communication, 2022).

Initially, an implementation challenge was that many teachers would model all
the words from activities such as blending, and skip the independent practice or allow
learners to chant all together. To address this problem, literacy coaches emphasised
the importance of independent practice and regularly reminded teachers to have the
learners read quietly at their own pace so that chanting did not prop up the weaker
readers (Legodi et al. personal communication, 2022). Teachers have improved, but this
scenario is repeated when the programme enters a new school.

4  Data before 2015 is unavailable.
5  These 414 adapted titles include multiple translations of a single unique title into different
languages.
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3.6 Content and design matter for learner books

When improving learner books in 2015, the organisation made changes to both design
and content. Room to Read South Africa’s initial classroom materials were developed
according to national guidelines focused on themes and subject integration, using
consumable workbooks and one set of phonic reading cards with basic descriptive texts.
In a two-year (2013-14) impact evaluation of the Sepedi language Literacy Programme
in Limpopo and Mpumalanga, both project and comparison learners made greater
gains in letter-sounding than fluency and comprehension, indicating a need to focus
more on connected text (Room to Read 2014).

In the updated, colour, non-consumable learner books, activities are repeated in a
predictable format and the content becomes more complex as the year progresses. Best
practices regarding font size and white space make the books user-friendly for both
learner and teacher (blueTree Group 2014). As with the earlier workbooks, each learner
receives a learner book. The most significant change from the original programme
to the improved programme is the addition of decodable stories. Decodable stories,
written with only the graphemes children have already learned, provide children with
a real reading experience that is at an appropriate level for the very earliest beginning
readers (Davidson 2013; Dornbrack & Kazungu 2022). Drawing from organisational
experience with children’s book publishing, teams wrote these short stories following
learning regarding creating quality stories. Learner books contain syllable and word
reading for reading skills practice and three decodable stories per week (120 in all) that
can be used for shared, group-guided, and independent reading.

3.7 A consistent routine promotes mastery

In 2014, Room to Read undertook to standardise the quality of instruction across
countries and languages. A decision was made to streamline lessons to include only
activities that programme experts felt contributed most to learner achievement,
following the research and the Room to Read’s years of experience in schools. The
organisation created a simpleroutine for each new grapheme introduced, which experts
believed would produce results for learners. These limited activities covered the five
components of reading plus writing each day with explicit instructions contained in a
Teacher’s Guide. The South African team divided the lesson into ten consistent steps to
simplify the process for teachers while still providing guidance and content.

Some education officials expressed concern that the new programme would not
engage learner attention and would take away teachers’ creativity. Teachers in South
Africa reported liking the repetition of the programme because it affords learners
adequate opportunities to grasp the new skills and helps slow learners to catch up
(Banyini et al., 2022). Working with a consistent routine allowed teachers to maximise
teaching time in the 45-minute period allotted for the Literacy Programme. At first
teachers struggled with finishing the lesson in 45 minutes, but as they became more
confident and practiced, they were able to fit the lesson into the planned time (Legodi
etal 2022).
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3.8 Data-based decision making brings improvements
and challenges

Collecting data in the classroom is a familiar task, but it is only effective in improving
learning when teachersuse the data to make changes to theirinstruction. In 2013, Room
to Read introduced materials and training for a formal ‘learner tracking’ assessment
(Florez & Sammons 2013; Room to Read 2016). This learner tracking has never
functioned as intended in South Africa. The one-on-one assessment for all learners
in Grades 1 and 2 was designed to be administered twice per year, covering material
learned so far. Teachers and coaches struggle with the amount of time required for
administration and therefore implement it once per year.

Teachers and coaches do some simple categorisation of learner tracking results.
Studies have found that teachers often lack the skills to connect data to instructional
decisions (Crouch 2011). As such, suggested ‘actions for learning’ are provided directly
on the record sheet for various levels of achievement. The actions are designed to be
simple, low-resource, and easy to implement in a variety of classrooms (Room to Read
2016). Some teachers find these suggestions helpful to support struggling readers, but
most teachers do not use the data at all (Banyini et al. 2022; Legodi et al. 2022).

Consistent monitoring of library functions allows teacher-librarians to improve
the performance of the library. In 2012, a form was introduced to standardise support
for library management. Coaches began to use this tool once a month during their visit
with the teacher-librarian to guide feedback. Bi-annually, data on this form are collected
and libraries are categorised into Developing, Functional, and Highly Functional®.
Developing libraries then receive more coach visits. Based on staff feedback, the form
was revised in 2015 to be more specific and concrete, which made it easier for coaches
to complete.

3.9 Essential elements help to change teacher behaviour

Fostering behaviour change can be difficult. Using a classroom or library observation
form, coaches can track teachers’ adoption of the desired behaviours for improved
literacy and library implementation over time. In 2019, teachers who were rated as
mastering advanced skills in literacy instruction rose from 4 per cent at the beginning
of the year to 47 per cent at the end of the year. Libraries that were functioning or highly
functioning rose from 28 per cent to 88 per cent (Room to Read 2020b). This behaviour
change comes about through training and coaching.

Coaches reported that one of the most important aspects of creating teacher buy-
inishelping them to understand the reasons behind the content and pedagogy (Banyini
et al. 2022). The globally developed training sessions include interactive discussions
and focus on practice, with lots of time provided for demonstrations, practice, and
feedback. However, this has been difficult to implement in the time allowed. Facilitators

6 Room to Read monitors the smooth and efficient operation of the library using a structured
observation form, whose results divide libraries into Developing, Functioning, and Highly
Functioning. These results impact the number of support visits for libraries.
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have adopted a lecture-based approach for some portions and shortened the practice
time to enable them to get through the material.

Teachers in the Literacy Programme receive regular follow-up support from their
literacy coach through classroom observations and feedback, which are particularly
important given the difficulty in managing practice time during workshops. Coaching
support varies by year (see Table 2), but research has found coaching to be essential to
helpteacherstoadopt new behaviours (Reid & Kleinhenz 2015; Smith & Gillespie, 2007).
When Room to Read began employing coaches, the quality of feedback depended on
the expertise of the coach in judging the greatest needs. In 2016, coaches began using
detailed observation forms with clear criteria and guidance for the coaches to identify
and structure their feedback. Coaches were trained to provide one or two pieces of
actionable feedback, but this had to be reinforced by supervisors to change the habit of
listing all the teacher’s mistakes.

3.10 Sustainability must be planned

An intervention may be successful, but it requires more than that to sustain change.
Keys to behaviour change include teachers understanding the reasoning behind
the changes, ongoing in-school support, and support from government and school
leadership (NCCSR 2002). NGOs must take care to enable school leadership and local
government to take ownership of the intervention (Mkhwanazi et al. 2018). As described
in section 3.9, Room to Read focuses on helping principals, HODs, and teachers to
understand the reasons for the components of the Literacy Programme and to plan for
sustainability from the beginning.

Christie and Monyokolo (2018) found that the involvement of school leadership and
the role that the school management team could play in sustaining change was crucially
important. This influenced Room to Read South Africa’s design for a system of support
for Foundation Phase HODs to familiarise them with their mentoring role and to build
their skills in coaching their fellow teachers in instruction, with the intention that they
take over when programme support phases out. In 2020, coaches began working with
Intermediate/Senior Phase HODs to support volunteer teacher-librarians and teachers in
leading reading activities. The biggest challenge for HODs, with a full teaching load and
administrative tasks, is finding time to support teachers. However, HODs appreciate the
skills they have gained and the impact of their work through the programme on teachers
and learners, including from beyond the Foundation Phase. They also plan and facilitate
successful professional learning communities with minimal support (Banyini et al. 2022).

4 Way forward and conclusion

Through these lessons, Room to Read has evolved a literacy programme that has
improved learner reading outcomes, increased book usage, and changed teacher
behaviour. This forms a good basis for implementing at scale and pursuing systems
change. In this section, the authors set out some of the challenges and opportunities
for large-scale change and future work.
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4.1 Implementing at scale

Scaling up a programme to reach a greater number of people requires an understanding
of what makes an intervention successful in a particular context and the preparedness
and willingness of the system to receive and integrate the intervention (Cooley et al.
2021). Room to Read India implemented a three-tiered plan to scale the programme
and found that a programme with fewer inputs had a similar impact on fluency and
comprehension as one with more inputs (Cooper & Joddar 2017; Joddar 2018). They
attributed this to the government taking the lead in the intervention. Following this
research, Room to Read South Africa has begun to implement a similar approach to
scaling its literacy model.

Demonstration schools, the first tier of the plan and described extensively
above in Table 2 and Section 1.1, serve as proof-of-concept to generate buy-in in a
particular district and province. Room to Read supports the entire Literacy Programme
financially. This allows districts to see the benefits of the programme in their context
before committing to adding schools. To date, the organisation has implemented 355
comprehensive Literacy Programme Demonstration schools since 2014, consisting of
classroom instruction and libraries in eight districts in four provinces.

Collaboration schools, the second tier, are a collaborative effort to support the
handover of the programme to district government. Room to Read began to implement
Collaboration schools in 2019 in three districts in Limpopo and Mpumalanga, where
demonstration schools had been implemented and local government was supportive
of the programme. Schools were selected based on their interest in the programme.

In collaboration schools, the responsibility for professional development
and support, resources, community and government events, and monitoring and
assessment (see Table 2) are shared between the district, province, and Room to
Read. There has been enthusiasm from school communities and districts in Limpopo
and Mpumalanga for the idea of expanding the programme, but thus far, they have
struggled in implementation. The organisation has conducted training sessions, which
district officials and educators have attended, but neither the province nor the districts
have been able to commit sufficient funds to take on the responsibility for providing
material resources. Some school communities have provided furniture, but only
about half of 2021 collaboration schools have libraries equipped with furniture. The
Literacy Programme provided 2021 schools with some surplus books, but that supply is
exhausted. Schools in 2022 have printed out black-and-white copies of the lessons for
learners to share, which makes independent practice more difficult to achieve.

After collaboration schools have been successfully implemented, expansion schools,
the third tier in the scale-up plan, would be implemented district-wide, with the district
or province covering costs and implementation and Room to Read providing technical
assistance. However, given the challenges in the collaboration phase, more discussion with
each province is needed to determine how the programme can meet the province’s needs.

4.2 Influencing system change

While the Literacy Programme has helped learners to improve their skills and habit of
reading, there is room for improvement. The organisation conjectures that a deeper
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and wider partnership with the Department of Basic Education may be the key to
widespread, lasting change (Hartwell 2013). To support system change, Room to Read is
taking several steps that could pave the way.

4.2.1 Building evidence for in-school coaching and training

As described above, the Literacy Programme has begun to train HODs to support the
teaching ofliteracy and the use of libraries to foster sustainability of the gains achieved.
The organisation planned an evaluation that was delayed by the Covid-19 pandemic.
It is hoped the evidence behind this approach will grow, providing an evidence-based
option for coaching using personnel resources that are already in place.

4.2.2 Strengthening children’s book publishing

The organisation is working to strengthen children’s book publishing to increase access
to quality books. Through the World Bank-funded Results in Education for All Children
(REACH) project, Room to Read South Africa published guidelines for creating quality
storybooks that were endorsed by the minister of education’. The organisation plans to
partner with local publishers to either license Room to Read’s titles or co-create titles to
increase available books. In 2022, Room to Read South Africa will explore the options
that work best in this context.

4.2.3 Advocating for school or classroom libraries

There are many NGOs and government agencies working to help children learn to read.
At various forums to discuss literacy in South Africa, libraries are seldom mentioned.
Room to Read South Africa will use its inaugural conference in July 2022 to raise
awareness and discuss the establishment of functional libraries across the country
with reading-focused NGOs and Department of Education officials, drawing on the
organisation’s experience with national library partnerships to scale school libraries in
Cambodia and Vietnam.

4.3 Combining science and magic

Children can only develop a habit of reading if they have reading skills, and children’s skills
improve through a habit of reading. These two goals of literacy—reading skills and reading
habit—complement each other to help children become lifelong, independent readers.
The coming together of quality literacy instruction, child-friendly library programmes, and
engaging children’s books to nurture these goals is one that happened through incremental
learning for Room to Read. This chapter has shared 10 lessons learned, as well as noting
where more must be done regarding implementing literacy initiatives that marry skills
and habit to motivate children to read frequently, willingly, and with enjoyment. Room to
Read’s Literacy Programme brings together the science and the magic of reading by not only
teaching children how to read, but also helping them fall in love with reading.

7  The guidelines are available at www.literacycloud.org under Resources.
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Abstract

South Africa’s national Department of Basic Education considers
graded readers to be a core Foundation Phase resource necessary
for children to learn how to read. Since 1994, the majority of the few
African language readers available in Grade 1-3 classrooms were
either translations of English readers, or original texts that followed
a whole-language approach. Research shows that a phonics-
based approach is the best way to teach reading in languages with
consistent, transparent orthographies, yet there were no decodable
or basal reading series available in African languages. After three
years of schooling, PIRLS 2016 proved that only 22% of our Grade 4
learners could reach the Low International Benchmark (Howie et al.
2017). Reading, like all other honed skills, needs practice as well as
the correct tools to support that practice. While there remains a lack
of sufficient foundational reading resources in African languages,
it is conjectured that the lack of appropriate foundational reading
resources in African languages has contributed to these poor results.

Molteno’s Vula Bula® Foundation Phase graded reading
programmesuseapredominantly phonics-basedapproachtodevelop
decodable, basal readers. It is theorised that if phonic knowledge is
a key element of learning to read in an opaque orthography such as
English, then it is of paramount importance when learning to read in
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the transparent orthographies of African languages.

Since 2012, the Vula Bula graded readers and anthologies —available in all nine of
South Africa’s official African languages - have been incorporated into notable literacy
interventionsin several different provinces. They have been well received across all the
languages and evaluations are beginning to show promising reading outcomes.

1 Introduction

In 2010, the Molteno Institute for Language and Literacies (Molteno) received a grant
from the Zenex Foundation to develop a comprehensive Grade 1 isiXhosa literacy
programme. Until then, Molteno was best known for its successful African language
Breakthroughto Literacy programmes. The componentsofthese programmes, however,
were becoming prohibitively expensive to produce, and were still in the process of
being restructured to meet the specifications of the new Curriculum Assessment
Policy Statements (CAPS). The objective was to produce a new CAPS-aligned authentic
isiXhosa literacy programme that would be more economically viable.

Molteno contacted several well-known publishers and undertook a desktop
review of all the isiXhosa graded readers that were on offer at the time. In each case, the
readers had been translated from original English texts, resulting in complex isiXhosa
word structures that were inappropriate for teaching reading in Grade 1 (Katz 2019).
Due to the transparency of isiXhosa orthography, it was decided that Molteno would
use an incremental, progressive, synthetic phonics-based approach to develop the new
graded readers'. The same artwork would be reproduced in corresponding Big Books
including extended, higher-level versions of each story, in order to expose children to
richer vocabulary and more complex sentence structures.

From the outset it was imagined that this new programme might be adapted into other
African languages. Hence it was important to find a name that would have multilingual
resonance. The programme was named Vula Bula -vula meaning ‘open’ inisiXhosa, isiZulu,
isiNdebele, Siswati and Tshivenda, and bula meaning ‘open’ in Setswana, Sesotho and
Sepedi?. The name was symbolic of Molteno’s mission to encourage children to open books
to read and write, and to open their minds to lifelong learning and knowledge acquisition.

The Vula Bula programme consists of an Alphabet Wall Frieze, Phonics Cards,
High-Frequency Wordlists, Vocabulary Posters, Graded Readers (for group guided,
paired and independent reading), and Big Books (for shared reading and reading aloud).
At this time, the programme is available in all nine official African languages.

Parts of sections 2 and 5 of this chapter, which describe the rationale, approach,
and methodology in the development of the Vula Bula readers, are drawn from the
masters thesis of one of the authors (Katz, 2019).

1 Synthetic phonics is a method of teaching reading that starts with basic letter sounds, blending
and sounding out words, as opposed to analytic phonics which starts at the word level and then
deconstructs the word by looking at its constituent parts.

2 Theword for ‘open’in Xitsongaispfula, howeveritwas deemed too lengthy toname the programme
Vula Bula Pfula. Importantly, vula means ‘say’ in Xitsonga, so the name still resonates for those
speakers.
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2 Literature

2.1 Access to print is needed for reading practice

Children enter school with oral language and some concepts of print. Most are
introduced to the rules of written language for the first time. While oral language
develops naturally, reading skills must be learned. Donaldson (1978, 97) warns that
awareness of a correspondence between written and spoken language “should never be
taken for granted” and that “it is essential to make certain that the child understands
that the marks on paper are a written version of speech”. Children need explicit help if
they are to crack the code which, in an alphabetic system, relates letters or small groups
of letters to the sounds of spoken language (Oakhill 1993). Extensive reading practice,
using appropriate texts, is therefore needed for children to become literate.

Exacerbating the problem is the minimal amount of accessible available reading
material in African languages in schools, particularly at the Foundation Phase level,
where children need the most practice in order to become successful readers and
achieve academically. The home language curriculum (2011) suggests a minimum of 20
readers per year in Grade 1, which is one reader every two weeks. This is perhaps a start,
but it is by no means enough to provide the necessary practice in building the reading
fluency and automaticity required for comprehension.

For the young reader, the orthographic lexicon (the storage system in the brain
consisting of individual word spellings) develops with increasing reading experience
dependent on the availability of reading materials (Aro 2004). The paucity of books
in African languages, especially early readers, has been a contributing factor to low
reading and literacy rates (Kgobe 2012; National Reading Strategy 2008). Even now, the
number of available readers in Foundation Phase classrooms remains extremely low,
as shown in recent evidence from the Eastern Cape and as reiterated by Ardington and
Spaull (this volume).

The ‘Matthew effect’ of accumulated advantage accurately describes the reading
status quo in South Africa’sindigenouslanguages. Poor readers, less skilled at decoding
and understanding texts, are less likely to read as much as their more skilled peers.
They will therefore not have as much practice in reading, and the literacy competency
gap widens (Heath 1982). The amount of text to which learners are exposed is thus a
critical factor in vocabulary development and learning to read fluently, and can have
profound cognitive consequences (Cunningham & Stanovich 2003).

2.2 The importance of phonics instruction in African
languages

Early grade African-language reading schemes available in South Africa have been
failing to provide young children with enough necessary and appropriate practice
required to facilitate home-language literacy acquisition (NEEDU 2012). Before Vula
Bula, texts had been developed with little appreciation for the agglutinative® nature of

3 Agglutinative languages “create words by affixing morphemes to a root morpheme” (Diemer et al.
2015, 328).
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African languages and their consistent orthographies. In transparent orthographies,
reading is typically taught using purely phonics-based approaches focusing on
grapheme-phoneme correspondences (Aro & Wimmer 2003). Texts made up of long
words containing multiple complex phonic structures provide inappropriate reading
practice for beginner readers, who should receive literacy instruction using easily
decodable texts at their instructional reading level (Fountas & Pinnell 1996). From
a diagnostic perspective, a text in which a learner can read and comprehend 90% of
the words easily is considered to be at that reader’s instructional reading level; more
difficult text is considered to be at the reader’s ‘frustration’ level and will require
additional teacher support (Clay 1991).

The act of reading requires a combination of complex cognitive processes (Wolf
2008; Janks 2011), including the accurate conversion of orthographic to phonological
representations (Snow et al. 2005). The fight over best practice in teaching reading
in English - the phonics approach versus the whole-language approach - has been
belligerent enough to be referred to as “the reading wars” (Pearson 2004). An extensive
meta-analysis undertaken by the National Reading Panel in the USA (National Institute
of Child Health & Human Development 2000) showed that systematic phonics
instruction* enhances children’s success in learning to read and is significantly more
effective than instruction that teaches little or no phonics. First graders who were
taught phonics systematically were better able to decode and spell, and also showed
significant improvement in their ability to comprehend text. Phonological awareness
and knowledge of phonics is critical for providing the requisite decoding skills that are
automatically used, even during fluent adult reading (Pelli & Tillman 2007).

Letter-sound correspondence and phonics play a key role in the earliest stages of
literacy development and instruction in the Foundation Phase (Dixon et al. 2002). The
speed at which children learn to read corresponds approximately to the orthographic
complexity of the language that they speak (McDougall et al. 2010). The orthographic
depth hypothesis (Frost et al. 1987; Katz & Frost 1992, cited in Ziegler & Goswami 2006,
433) proposes that for languages with transparent orthographies, readers rely more on
the phonological or non-lexical route instead of the orthographic or lexical (whole-word
recognition) route because the mapping between letters and sounds is mostly explicit.
The psycholinguistic ‘grain-size’ theory of reading (Ziegler & Goswami 2006) describes
how children make connections between phonological units or grains of language such
as letter sounds, syllables and rimes®, and the written representation of that language.
The authors contend that small grain-size teaching works well in alphabetic languages
with consistent letter-sound correspondences. Though syllables are prevalent, the
smallest grain-size in African languages is the phonic grapheme. Phonic (letter-
sound) recognition is therefore a critical technical skill for fluent decoding in African
languages. Text development should therefore show cognisance of the grain-size that
readers need to master.

In addition, lexical processing is a challenge for speakers of the Nguni languages due to

4 Systematic phonics instruction is when all the major grapheme-phoneme correspondences are
taught in a clearly defined sequence.

5 In English, words can be divided into onsets and rimes. The rime is the word ending or word
family. For example in the words ‘back’, ‘quack’ and ‘shack’, the rime is -ack.
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their conjunctive® nature, which impacts word length. Due to their polysyllabic nature,
syllabic segmentation is a central part of early reading and spelling instruction (Aro
2004). Reading stamina needs to be gradually developed and trained through sufficient
practice in syllabification. Syllables are easily identifiable because they almost always
end with a vowel. From the outset, learners should be taught the strategy of quickly
recognising vowels in words, and being able to break down words into syllables
(manageable chunks). For example, the following words can either be divided into
single phonemes or segmented using (vowel)-consonant-vowel consonant-vowel

decoding patterns:

o isiXhosa: ufudo (tortoise)  =u-f-u-d-o (phonic) or u-fu-do (syllabic)
e isiZulu: ubisi (milk) = u-b-i-s-i (phonic) or u-bi-si (syllabic)

* Setswana: jeresi (jersey) =j-e-r-e-s-i (phonic) or je-re-si (syllabic)

e Tshivenda: namusi (today) =n-a-m-u-s-i (phonic)  or na-mu-si (syllabic).

If letter sounds are consistent in African languages, one expects less difficulty in
learning to read in these orthographies. The challenge lies in the complex consonant
combinations or clusters found in the onsets of syllables, and in that there are often
multiple complex consonant clusters in words.

Nguni languages boast a prevalence of multiple morphemes that cohere in
complex compound words (Land 2013) and frequent consonant clusters, which make
decoding a challenge. In isiXhosa, for example, these clusters can comprise up to five
consonants in one syllable, for example in the word i-ntshw-ela. Consonants can be
used together to form numerous different combinations, for example hl, kh, mb, ny, ncw,
ndl, tsw, tyhw. Recent studies on benchmarking in the Nguni languages have shown
that children struggle mostly with “complex consonant sequences” when reading
(Ardington etal. 2020; Wills et al. 2022), justifying why these need to be taught explicitly
and, more importantly, incrementally in Grade 1 and Grade 2. Numerous studies of
Grade 1 children learning to read in languages with a transparent orthography such
as German, Italian, Greek, Dutch, Portuguese, Turkish, and Finnish show mastery of
reading skills after one year of instruction (Aro 2004). It can therefore be conjectured
that orthography cannot be blamed for low literacy levels in African languages, but
rather a lack of pedagogic linguistic understanding as to what constitutes correct
reading instruction and reading materials for early literacy.

The research and theories above informed the conceptualisation and development
of the Vula Bula readers.

2.3 Graded readers

Defining the term ‘graded readers’ can be difficult because it is wide-ranging and can
be interpreted in different ways. Graded readers are usually described as being books of
different genres containing simplified texts, typically graded according to vocabulary,
complexity of grammar structures and number of words, to ensure accessibility to
learners of the language. According to Mesmer (2001), decodable texts have two features:
phonic regularity and lesson-to-text match. This is the systematic and explicit adherence

6 In conjunctive languages, “in writing, the affixes occur next to the ... root ... with mostly no
orthographic spaces between the ... affixes and the ... root.” (Schaefer, Probert & Rees 2020).
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toa scientifically formulated scope and sequence ofletters”. The text is then accompanied
by a corresponding lesson, which explicitly teaches the graphemes before the children
engage with the story (Dornbrack & Kazungu 2022). Basal readers are usually a levelled
series of textbooks produced by an educational publisher. They focus on teaching reading
either by a code-emphasis approach or a meaning-emphasis approach (Soler 2016).
A code-emphasis approach relies heavily on phonemic awareness and decoding and
word-attack skills. A basal-reading instruction programme uses texts that are written
to teach reading, as opposed to using written texts to teach reading. This means that
“the programme has been specifically designed to teach skills that have been proven
to be helpful in learning to read, such as phonemic awareness, fluency, vocabulary, text
comprehension, (including decoding and word-attack skills) and prosody” (Morin 2020).

Due to the transparent orthography and phonic regularity of African languages,
Molteno uses a hybrid approach by combining elements of decodable texts and basal
readers in the development of the Vula Bula series. These graded readers are therefore
more similar to basal readers - readers that target specific language features and have a
strong phonic focus. Since the mid-1990s, language teaching focus has shifted to skills
acquisition, leading to a revival in the use of basal readers.

2.3.1 Graded readers: A critical resource for the Foundation Phase

The move to a whole-language approach to reading instruction from the late 1980s to
the mid-1990s appears to have informed the generic definition of graded readers listed
in the glossary of the CAPS (2011, 32) for English HL Grades R-3:

graded reading series: a series of readers divided in levels (e.g. Grade 1 - Level 1, 2
and 3). The levels go from easiest (simple vocabulary, short sentences, short text) to
more difficult. Each level has a number of readers in it. The teacher assesses a learner
and gets him/her started at the correct level. The learner reads several books at that
level until he/she can read fluently at that level. The learner then moves up a level.

However, when describing the methodology of group guided reading, which the DBE
stipulates in the Foundation Phase, the CAPS describes texts that are usually contained
in basal readers:

Graded readers will mostly be used for group reading. They should be at a lower level
than the texts used for Shared Reading. The text must be read with ease but still
have a few challenges for the reader either ata decoding or at the comprehension
level. The reader should recognise and quickly decode 90% - 95% of the words.
(CAPS English HL Grades R-3, own emphasis)

The DBE recognises the importance of graded readers as a reading resource in that all
its endorsed Foundation Phase literacy-research projects since 2015 have mandated the
inclusion of graded readers (or graded reading anthologies) as a required component of
the LTSM packs provided?.

7  Numerous texts are analysed in order to determine the prevalence and frequency of phonic
structures.

8  Projects include the Early Grade Reading Study 1 (EGRS I), Early Grade Reading Study 2 (EGRS 11),
Reading Support Project (RSP), and the Early Grade Reading Project (EGRP).
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The background report for the 2030 Reading Panel (Spaull 2022) states that the only
reading resource provided by the DBE to all schools are the DBE Workbooks - just one
out of tenresources recommended for teaching reading in the Foundations for Learning
Campaign: 2008-2011, gazetted by Minister G.N.M. Pandor in 2008 (see Figure 1).
Figure 1 Government Gazette: Foundations for Learning Campaign: 2008-2011

12 No. 30880 GOVERNMENT GAZETTE, 14 MARCH 2008

RECOMMENDED RESOURCES FOR LITERACY IN GRADES 1-3

For the walls For eaclt learner Resources for the teacher
Alphabet frieze A Workbook or Learners’ book | Big Books

Alphabet chart (letter, word, | (to provide systematic Graded readers

picture) development of literacy, phonic A list of reading words per
Birthday chart and language skills) reader

Weather chart Set of small alphabet cards Read-aloud stories (for teacher)
Numbers word chart (for word building) Independent  reading  books
Colour word chart Sight words on sheets/cards (different topics, different levels)

( to cut up and keep in a box —

Vocabulary charts (words and | e.g. 25 words per term) A systematic programme which
pictures) e.g. includes:
e My Body Chart Un-lined Jotter e Phonemic awareness
» My Family Chart Lined Handwriting book ¢ Phonic development
e Fruit Chart Lined Phonies book e Sight words
e Farm animals Lined Spelling book s Language development
e Actions Lined Language/Writing book

Personal  Dictionary  (lined | (if one or other of these elements

Learners’ names on flashcards exercise book with letters of the | g missing, a supplementary

Sight words on flashcards alphabet on different pages) programme will be needed). The

programme(s) should include a

Wax crayons workbook or learners’ book for
Pencils each learner — see below
Sharpener

Soft eraser

Blank paper for drawing

At the DBE's Teacher Development and Curriculum Management forum in 2019, the
director of LTSM and Innovation at the DBE presented the strand: Provisioning of LTSM
with the focus Integrated Package. This package included graded readers/anthologies as
amandatory/core/ ‘must have’ classroom reading resource.
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Table1 Recommended Resources for Literacy in Grades 1-3. DBE's Teacher Development &
Curriculum Management Forum, 2019.

Recommended classroom pack of resources
Mandatory / Core / ‘Must haves’
Foundation Phase
® Big Books (Grade 1 and 2) (shared reading)

® Graded BASAL readers/anthologies (Grade 1 and 2)
(Group Guided Reading; Independ)
= readers in a carefully structured series, developmental, decodable, phonically sequential,
varying levels of complexity

® Graded readers (Grade 3-7)
* All book packs to include both fiction and non-fiction, and different genres of texts

® Puppets and masks (can be teacher-made)

® Dictionaries (bilingual) (e.g. Lexicography Unit)

In the Right to Read and Write report issued by the South African Human Rights
Commission (2021), graded readers or reading anthologies are prominent again as a
recommended resource for effective reading instruction:

All Grade 1 and 2 learners should receive two anthologies of graded-reader texts
per year (20 titles per anthology so 40 titles for the year, one per week) for Group
Guided Reading, Paired Reading, and Independent Reading. These readers should
be a carefully structured series: developmental, decodable, phonically sequential,
and of varying levels of complexity. All Grade 1, 2 and 3 learners should receive
graded-reader texts in their home language.

In addition, this report advocates the use of Vula Bula as an economical solution:

The possibility of utilising Open Access materials (for example the Vula Bula
series) should also be explored since this is a viable way of getting high-quality
materials to all learners in their Home Language and within existing budget
constraints. (2021, 30)

3 Molteno’s Vula Bula: Development

To begin the development process, Molteno compiled a core vocabulary list suitable for
Foundation Phase learners in isiXhosa. The texts for the Vula Bula Grade 1 and Grade
2 readers were drawn mainly from this list. Words were carefully selected strictly on a
phonics basis, with new consonant clusters (blends, digraphs, trigraphs, etc.) introduced
incrementally, and systematically. The readers were divided into levels of difficulty from
one star to six stars, with each level building on the phonicreading practice of the previous
level(s), and supporting different stages of reading development from early emergent
reading to fluent reading. All the stories at a particular star level need to be mastered -
read fluently with understanding - before the learner can progress to the next star level.
Because African languages in South Africa have transparent orthographies, all
words can be sounded out, and therefore do not need to be learned by sight. The concept
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of sight words is different from that in English, which has an opaque orthography. In
English, words such as “one”, “here”, “are”, “love”, etc. cannot be sounded out and must
be learned as whole words, that is, by sight. Many of these words are common and are
therefore counted as high-frequency words. That said, there are also high-frequency
words in African languages that need to be recognised early on in order to build fluency,
and which are also included in story texts in order to maintain reader interest.

Using a corpus-based approach, Molteno has developed authentic, empirically
proven high-frequency word lists in all nine African languages. Word tokens were taken
from texts written specifically for children. It is notable that a number of common words
in African languages contain a complex consonant cluster, necessitating exposure to
thesewords as ‘sight words' in very early readers, for example incwadi (abook) in isiXhosa.

Figure 2 Vula Bula 3-star isiXhosa reader: Sidlala undize

Igama elitsha amabalighele (ukuqwalasela kwakhona)
lixesha

Amagama amatsha amabawaghele

yho ephi

Izandi (ukuqwalasela kwakhona)

hl, kh, nd, ng, th

Izandi
dl (sidlala, ukudlala, badlale, sidlale, ngumdlalo, lesidlo)
NK (uNkululeko, nonke, nanko, sonke)

s
euln Bule  uthotne zebanga osisiSeko
papashwe 2013 Molteno Institute for Language and Literacy
Zisekwe kwimvelo yothotho lweencwadana exhaswe yi-Zenex Foundation

XXX Sidlala undize
B Umhleli wothotho: Jenny Katz

B Abagambi bamabali: jenny Katz noMirna Lawrence & -

-. reative Commans Attributions
B Umsebenzi: Jenny Katz i N a+NoDesivatives (CC
B Incutshe kulwimi isiXhosa: Nolitha Bikitsha BY-NC-ND) 4.0 International Licence
B Umzekelisi: Sandy Lightley il s e i
B Uyilo nongqaleko: Resolution = hars his work & ©ng a8 you ArkxteTe

M Moo 1n611a Yo Langadgs and Liavaty:
© 2013 Molteno Institute for Language and Literacy MOLTENO bt yous ey RO CIANQS I work in ey wary

I1SBN 978-1-77580-141-2

On the inside front cover of each reader, sight words taken from that text are listed
(Figure 2). These may be high-frequency words, or they may be hard-to-read common
words that contain unfamiliar phonic structures. Revision sight words that appear in
the text that have been introduced in previous star levels are also included. Finally, all
words containing the specific consonant cluster focus in the text are listed. Consonant
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clusters that appear in the text but have already been introduced in previous star levels,
are also revised.

Figure 3.1and 3.2 Vula Bula Grade 1, Grade 2 isiXhosa Reading Record

== - E=E
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ulaBulo =3 o

el
[Sclebol B | ndod) ukuzchelansa
[ [ Zonocbumba
e moe
=
Ingxelo o o
—_ =
okufunda
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- - Ulata usele o [y v
eshicilelweyo e .
e
o
o P
—_—
—T [
Scbera | bori, amario | e o3
Isamu |om‘Fundl Exhaya Shaberke. |
INQANABA losi- X% X X
Needanil ukhwela. :“:. "‘n"c“‘
e S
ioe - |tesse \x b o
T
Uphi ulinzi? | uphi nd.ng.
R P TS e
Ib isonka uphinde wTsHA: ik, ty
anga P W e
undize s yho, ephi wTsHA: dil, nk
Hinyo encwadini vy

X X X Incwadi 3B

1. Siyabhaka nogogo

ISIZULU

Source: https://vulabula.molteno.co.za/sites/default/files/readers/OER%202015%20Reading%20Re-
cord%20ISIXHOSA.pdf


https://vulabula.molteno.co.za/sites/default/files/readers/OER%202015%20Reading%20Record%20ISIXHOSA.pdf
https://vulabula.molteno.co.za/sites/default/files/readers/OER%202015%20Reading%20Record%20ISIXHOSA.pdf
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A Reading Record for each learner accompanies the Grade 1 and Grade 2 series
of readers (Figure 3.1). The Reading Record is used to monitor the reading progress of
each individual learner. The teacher uses the Reading Record to document whether a
learner has managed to master all the stories at a particular star level.

The Grade 3 readers contain more pages, more text per page, longer sentences, greater
variation in sentence pattern, more formal and descriptive language, and richer
vocabulary (Figure 3.2). Reading now becomes more automatic as learners approach
reading independence, with the focus shifting from decoding skills to fluency and
comprehension. The readers are also levelled in terms of difficulty, taking into account
text length, amount of information provided, and conceptual difficulty.

Eachsstoryispreceded byalist of vocabulary words and a list of hard-to-read words,
which the learners must understand and practise decoding before they read the story.

Eachstoryisfollowed by a set of comprehension questions, a language activity, and
a writing activity (Figure 4). The comprehension questions are modelled on questions
used in the DBE’'s Annual National Assessments (ANAs) and in the PIRLS assessments,
including closed and open-ended questions, multiple choice, sequencing events in the
story, and true and false. The language and writing activities are specifically linked to
the Grade 3 Home Language CAPS and the DBE Grade 3 Workbooks for each African
language. Finally, a model-answers book is provided for the teacher, containing the
answers to the comprehension questions and language activities in the readers, and
providing exemplars for the writing activities.

Figure 4 Vula Bula Grade 3 isiZulu Reader 3B: after reading comprehension questions,
language activity and writing activity

AWU, Mnumzane Nkawul 8. Beka isiphambano (X) eduze kwemisho eyiphutha,
uthikhe (v) eduze kwemisho eliginiso.

A. Ukugondisisa o

Phendula imibuzo ngemisho ephelele.

Izinkawu zinemisila emide.

ke

Izinkawu ziyakwazi ukubhaka.

Izinkawu zinezandla ezifana nezethu.

o

I, Walungisani ezohambisana netiye uNkosazana Nkawu?

o

2. UNkosazana Nkawu wabeka isinkwa eduze kwefositela ) Izinkawu zinezingubo zokugqoka.

elivulekile

a)  ukuze UMnumzane Nkawu afikele kuso B. Ukusetshenziswa kolimi
b

ukuze UMnumzane Nkawu asihogele
Q) ukuze siphole CJBEIbungu lesi-3 Incwadi yoku-I: ikh. 92 j

DBE Ibanga lesi-3 Incwadi yesi-2: amakh. 41, 46, 75, 12

3. Wenzani uMnumzane Nkawu ukuze uNkosazana Nkawu

amthande? (Bheka ekhasini 23) Khetha futhi noma kodwa ukuhlanganisa le misho ehamba
4. Kungani uNkosazana Nkawu athatha isikhathi eside ngamibif.
ukuzilungisa? I UNkosazana Nkawu usika ushizi. Uwubeka epuletini.
5. UMnumzane Nkawu wavele wadla isinkwa noshizi ngoba 2. UMnumzane Nkawu ufuna ukudla. UNkosazana Nkawu
s akagedi.
a) akakwazanga ukuzibamba ebona isinkwa esinuka 3. UNkosazana Nkawu ufaka ubucwebecwebe. Ulungisa
kamnandi izinwele.
b)  wayesekhathele ukulinda uNkosazana Nkawu 4. UNkosazana Nkawu uthukuthele kakhulu. UMnumzane

o  wayeselambe kakhulu Nkawu usuthi yjabulile.

d)  Konke lokhu okungenhla. C. Masibhale
6. Wenza kanjani uNkosazana Nkawu ukuthi abukeke?

7 Ucabanga ukuthi kwakufanele uNkosazana Nkawu @gE ggg:gg S oo 3:::2::""::,:‘_]?@?‘06' o ]
amthukuthelele kangaka uMnumzane Nkawu? Nikeza
isizathu sempendulo yakho. Yenza sengathi ungu Mnumzane Nkawu. Bhala incwadi iye
kuNkosazana Nkawu uxolise kuye ngokwenzekile.
@)

Source: Vula Bula Grade 3 isiZulu Reader 3B, pages 29 and 30. From: https://vulabula.molteno.co.za/
reader/grade-3-incwadi-3b-isizulu



https://vulabula.molteno.co.za/reader/grade-3-incwadi-3b-isizulu
https://vulabula.molteno.co.za/reader/grade-3-incwadi-3b-isizulu
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4 Molteno’s Vula Bula: Implementation

In 2010, the Gauteng Department of Education (GDE) embarked on the Gauteng Primary
Literacy Strategy (GPLS)? in over 800 schools. In 2012, the South African Institute for
Distance Education (Saide) compiled a GDE-authorised evaluation report in which the
quality, suitability, and efficacy of the graded readers originally selected for the project
were reviewed and found lacking. The GDE then commissioned Molteno to modify
its existing Grade 1 isiXhosa graded readers into a stand-alone product for group
guided reading, and to develop a similar series in seven additional African languages
(isiNdebele, isiZulu, Sepedi, Sesotho, Setswana, Tshivenda, and Xitsonga). This set of
new graded reading series was successfully completed in 2013.

Having taken 18 months to complete the series of 32 isiXhosa readers, Molteno
recognised that there was insufficient time to develop and illustrate original stories
for each new language in the time period required by the GDE. Due to the similar
orthographies ofall the African languages, Molteno decided to try to version the readers
instead. First, the stories were translated into each new African language, and words
containing complex consonant clusters were removed by paraphrasing or modifying
the story. A phonic focus was then identified, and finally, as many additional words
as possible containing the target consonant cluster were added to the text without
making the story contrived. This versioning process required many specialist skills; it
was difficult, laborious, and time-consuming, but ultimately successful.

After receiving reports from GPLMS schools in 2014 that the readers were ‘too
easy’ for Grade 3 learners, the GDE then commissioned Molteno to adapt all 32 titles for
suitable reading practice in Grade 3. The Vula Bula series was thereby extended to suit
the whole Phase.

Since the GPLMS in 2013, the Vula Bula graded readers have been successfully
provided to many large-scale and important Foundation Phase projects such as Jika
iMfundo in KwaZulu-Natal (in isiZulu), the EGRS I, RSP and EGRP in the North West (in
Setswana), and in national NECT interventions.

From 2016 to 2019, with a grant from the Zenex Foundation, Molteno also
developed core Foundation Phase LTSM in all nine African languages to support
reading, including alphabet and phonics classroom wall-friezes and cards, high-
frequency wordlists, and Big Books. In 2021, Molteno also completed the development
of the graded-reader series in Siswati.

Part of the grant agreement involved making Vula Bula available as an open-
education resource (OER). Vula Bula is published by Molteno using a Creative
Commons-Attribution-Non-Commercial-No Derivatives licence (CC BY-NC-ND). This
license is the most restrictive of the six main OER licenses: allowing the work to be
downloaded and shared with others as long as the creators are credited, but the work
may not be changed in any way or used commercially. This is necessary in order to
protectthestructureand sequence ofthe graded textsin each series, and toacknowledge
Molteno as the intellectual-property owner of all the Vula Bula resources. The Vula Bula
website is zero-rated, allowing free online access and downloading of resources.

9  The GPLSlater included Mathematics in its scope and was renamed the Gauteng Primary Literacy
and Mathematics Strategy (GPLMS).
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In 2019, at the request of the Eastern Cape Department of Education, Molteno re-
packaged its sets of Vula Bula isiXhosa and Sesotho graded readers into graded-
reading anthologies for Grades 1, 2, and 3. These were supplied to all the Foundation
Phase learners in the province. Anthologies are more cost-effective to print than single
readers, and allow for easier classroom management. The impact of this provision has
delivered positive results in increasing isiXhosa learners' reading rate of words per
minute (Ardington & Spaull 2022). Molteno has since completed the consolidation of
all its separate readers into graded-reading anthologies for Grades 1, 2,and 3 in all nine
African languages.

5 Reader text analyses and findings

5.1 Analysing isiXhosa texts

In an effort to ensure that the Vula Bula texts were at an appropriate instructional level,
and to determine a viable blueprint for the development of early readers that could
effectively help to improve current deficient literacy levels in African languages, an
intensive analysis of two published isiXhosa graded-reading schemes, namely Izinga
Eliphezulu and Siyakhula was done in 2014 (Katz 2019).

The texts were analysed in terms of the total number of sentences and words per
text; number and type of words per sentence; number of syllables and graphemes per
word; number of graphemes and their relative complexity per word; number and type
of words per sentence.

It was found that the isiXhosa texts were translations of English versions and
therefore did not function to systematically teach decoding skills at the appropriate
instructional level (Katz 2019). Significantly, the analysis proved, across all 60 texts, that
the average isiXhosa word contained approximately three syllables. This means that,
even in early readers, learners will need to be able to decode mostly long words made
up of at least three syllables. We realised that for a conjunctive language like isiXhosa
it would be difficult to avoid polysyllabic words of up to six syllables; the only word
structure that could be carefully controlled during development was the exclusion
of complex consonant sequences containing two to five consonants. In Table 2, the
average shorter word length (5.9 letters) for the Vula Bula readers can be explained by
the absence of these consonant clusters.

Table 2 Average of number of letters and syllables per word across three isiXhosa graded
reading series

I1zinga Eliphezulu 33 7.1
Siyakhula 3.2 7.0
Vula Bula 3.0 5.9
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More recently, Molteno undertook a similar analysis of the texts in four Grade 1
isiXhosa DBE graded-reader texts (Readers 3, 4, 5 and 6)*°, and compared these with the
same readers from the Grade 1 series in the previous analyses (Izinga Eliphezulu [IE],
Siyakhula [S] and Vula Bula [VB]. The complexity of the phonic structures therein is
summarised in Table 3:

Table 3 Average of number of complex consonant clusters across four isiXhosa graded
reading series

Averages across DBE Grade 1 Graded Readers 3-6, Izinga Eliphezulu (IE) Grade 1
Readers 3-6, Siyakhula (S) Grade 1 Readers 3-6 and Vula Bula (VB) Grade 1

Readers 3-6
Average no.
Average of 2-letter arelazeincs .
of 3-5 letter Phonics structures
g B R L e e consonant (consonant clusters)
XHOSA words  blends & : .
" clusters included in the four texts
per text digraphs
per text
per text

77.5 11.25 3.25 Iw, nd, hl, th, nj, ny, nk, ng, ty, kw,
DBE XHOSA nw, dl, bh, ph, ts, kh, mb, mv, yh,
Read 6 ng, mp, g9, dw, nx, nc, ch, gh, tw

eaders 3- tsh, ndl, ngw, tyw, nts, ntw, thw,
khw, ngqg

43.75 12.25 2 bh, dl, hh, hl, kh, kw, Iw, mh, mv,
IE XHOSA nc, nd, ng, nj, nk, nt, nx, ny, nz, ph,
Readers 3-6 gh, sh, th, xh, zw

khw, ngc, ntl, nts, tsh, tyh
S XHOSA 28 7.75 1.75 bh, hl, jw, kh, kw, lw, mb, mv, nd,
Read 6 ng, nj, nk, ng, nw, ny, ph, sh, sw, th
eaders 3- ndl, nkw, nts, ghw, tsh

VB XHOSA 33 0.75 0 nd, sh, th
Readers 3-6

It is evident from the averages and lists shown that the texts in the first three sets of
readers demand advanced phonic knowledge and decoding ability from Grade 1
learners in terms of complex consonant clusters, whereas the Vula Bula readers
require learners to recognise just one common consonant blend (nd) and two common
consonant digraphs (sh, th). This clearly shows the difference between texts that are
written to teach reading (Vula Bula), as opposed to written texts translated from English
to teach reading (the other three series).

5.2 Analysing additional African language texts

An additional analysis was done on the same four DBE Grade 1 readers but this time
extending to three more African languages: Sepedi (Sotho language family), Tshivend
a, and Xitsonga. The complexity of the phonic structures in these Grade 1 Readers 3-6
was then compared with the Vula Bula Grade 1 Readers 3-6 in the same languages, as
shown in Table 4:

10 The story text analysis began with DBE Level 1 Book 3 - Level 1 Book 1 contained no text except for
the title, and Level 1 Book 2 was not a coherent text, but rather a selection of illustrated sentences.
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Table 4 Average of number of complex consonant clusters between DBE and VB readers
across four languages

Averages across DBE Grade 1 Graded Readers 3-6 and Vula Bula (VB) Grade 1
Readers 3-6

Average no. of

Average Average no. of  Phonics structures
2-letter conso-
no. of 3-5 letter con- (consonant clusters)
nant blends & . A
words per . sonant clusters included in the four
digraphs per
text per text texts
text
77.5 11.25 3.25 Iw, nd, hl, th, nj, ny, nk,
ng, ty, kw, nw, dl, bh, ph,
DBE XHOSA ts, kh, mb, mv, yh, nq,
Readers 3-6 ?h?’tévq' . et
tsh, ndl, ngw, tyw, nts,
ntw, thw, khw, ngq
VB XHOSA 33 0.75 0
Readers 3-6 nd, sh, th
125.25 9.25 3 ng, ts, ny, ph, kg, tl, sw, ts,
th, mm, hl, nn, gw, rw, kh,
DBE SEPEDI kw, lw, mp, bj
Readers 3-6 tsh, nny, kgw, ngw, tSw,
tsh, mps, psh, ntl
ntsh, ntiw
VB SEPEDI 45.75 0.75 0 ts, ts, tl
Readers 3-6
121 13.25 3.5 th, nd, dz, sh, zw, ph, ng,
mb, vh, kh, nn, fh, nz, nq,
DBE VENDA rw, nt, th, nn, pf, lw, sw,
o ts, mm
Readers 3-6 tsw, nth, dzh, tsh, mmb,
nzh, nnd, nnd, dzw
mmbw
VB VENDA 63.75 3.5 0.5 vh, nd, ng, th, kh, dz, ph,
Readers 3-6 sh
ea tsh
118.5 9.5 5.5 rh, lw, sw, dy, nh, ph, n'w,
tl, ng, ts, hl, mb, pf, ny,
DBE TSO- nt, th
NGA Read- ndz, nhl, ndl, nkw, tsh,
ers 3-6 mby, ggh, ngh, tih
ntlh, tshw
ntshw
VB TSONGA 55.25 2.25 0.25 pf, n'w, ng, hl, tl, by
Readers 3-6 ndl

The analyses revealed that the DBE Grade 1 readers could

not be described as a

developmental, structured series in terms of decodability and incremental phonic
sequencing. It is evident that these are translations of the English home-language
graded readers. Grade 1 learners are expected to read words containing many complex
consonant clusters at a time when they are only just beginning to grasp the concept of
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phoneme-to-grapheme-matching. Simply, Grade 1learners will not be able to recognise
and quickly decode 90% to 95% of the words.

Translation from English into African languages in the early grades is usually
undertaken without awareness that short, common, easily decodable words in English
often transmute into considerably longer, multisyllabic words containing several affixes
and complex consonant combinations, making a text considerably more challenging
to read. The (in)effectiveness of English-to-African-language translation in producing
early grade readers interrogated in this chapter has shown that the way in which early-
reading materials for young learners in African languages have been developed to date
is contributing significantly to the literacy crisis. Approaches are being used for the
teaching of reading in African languages that may work successfully in English, but
which are not well suited to agglutinative languages, and especially not those with
conjunctive orthographies.

There is a critical need for publishers to produce more storybooks in African
languages to enable children to harness their existing knowledge of life and oral
language in order to make meaning, rather than simply decoding the text (Edwards
& Ngwaru 2012). Good translations of good stories will serve this purpose, and these
do exist in the DBE's current National Catalogue. However, if being able to decode text
fluently using reading strategies such as phonic synthesis and syllabification isa critical
literacy skill in Grade 1 and Grade 2 - especially in agglutinative, conjunctive African
languages — we propose that these should form the theoretical basis for developing
early graded reader series. As evidenced by the Vula Bula readers, phonic structures are
atext feature that can be manipulated and controlled to allow the mechanics of reading
to be introduced in an incremental, systematic way to ensure sustainable and lasting
reading competence.

6 Impact of the Vula Bula readers

All nine Vula Bula graded reader series have not been vetted for inclusion in the
National Catalogue as they were developed after submissions closed in 2011 (have not
been reopened to date). The readers have however undergone both qualitative and
quantitative evaluations, some of which are summarised below:

Teachers reported that the books were very beneficial to the learners and that they
have made the teaching of reading very manageable and enjoyable ... The books inject
a love of reading in the learners. Learners who struggle to read are given readers to
match their ability, and then are gradually moved up as they master each level. In
this way learners develop confidence in their own reading; in turn this increase in
confidence then leads to success in reading and generates the enthusiasm to read
more ... Each level provides learners with a wealth of vocabulary required for the
acquisition of reading skills as well as for reading comprehension which is critical
for successful learning. The books have contributed greatly to improved reading in
the Foundation Phase (Grades 1-3). Due to the intensity of the Vula Bula reading
programme, learners are able read fluently in their own mother tongues.
Ms Kholofelo Makhaga, Directorate: Curriculum Coordination - GET, Office of the
GPLMS, 2015
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In 2013, Saide conducted a desktop evaluation of Molteno’s Setswana Vula Bula Grade 1
and Grade 2 graded readers. The evaluation concluded as follows:

The 32 Vula Bula Setswana readers are an excellent example of a graded-reading
series. Unlike most of the material produced in African languages, the series:
Supports the balanced approach in the teaching of reading;
Systematically introduces and practises the phonics appropriate for each level in
the language of the readers;
Shows how the simplest readers can still be stories and engage the learners;
Demonstrates how non-fiction topics can be written in a way that encourages
reading for pleasure;
Contains illustrations that can be used by the imaginative teacher to encourage
critical thinking;
Has content that is generative - a range of activities can and have been developed
around the books.

In 2014, Molteno collaborated with Mindset Network on their Mindset Teach Ukusiza
project, part of the School Capacity and Innovation Project (SCIP) funded by USAID.
Project schools were situated in the Free State, KwaZulu-Natal, North West, and
Mpumalanga. Molteno supplied Vula Bula readers in the relevant African languages
to half of the project schools. An evaluation by Africa Strategic Research Corporation
in 2015 suggested gains in four EGRA literacy sub-tasks for learners who received the
Vula Bula readers compared to those who did not.

7 Conclusion and way forward

Research shows that becoming a fluent reader in one’'s home language can accelerate
the acquisition of a more complicated additional language (Abadzi 2006). Without
a sound grounding in their home language, children struggle to achieve language
success in either their first or second language by the end of the Foundation Phase.
This resonates in the South African context where English becomes the language of
learning and teaching in Grade 4.

The Vula Bula graded readers were developed using a phonics-based approach,
combining structural features of both decodable texts and basal readers to best
suit the transparent orthographies of African languages. Great effort was invested
in creating enjoyable stories that would keep children interested in turning the
pages while practising their reading skills. This is an arduous and complicated
development process that demands a multitude of specialised skills - perhaps the
reason why there are no other similar reading series currently available - but it is
well worth the effort for its valuable contribution towards achieving early grade
reading success in African languages.

With regard to the agglutinative nature of African languages, particularly the
conjunctive languages, the authors recognise that syllabification is an important
skill for developing reading fluency and comprehension, and we believe that further
research is needed to measure whether awareness of the morphological structure of
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words can also improve reading fluency and comprehension.

The Covid-19 pandemic has exacerbated South Africa's existing early grade literacy
woes, and authorities need to embrace bold decision-making and action to improve
the situation. In 2019, President Cyril Ramaphosa stated that “every ten-year-old
child will be able to read for meaning within the next five years” (SONA 2019). An
urgent national commitment to provide reading resources such as Vula Bula to all
Foundation Phase learners can help to achieve this.
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Sequenced for success: Evaluating the
impact of openly licensed Vula Bula
anthologies of graded readers on early
grade reading outcomes in South Africa

CALLY ARDINGTON & NIC SPAULL

Abstract

In this chapter we evaluate the large-scale distribution, uptake and
impact of a new reader: The open access Vula Bula graded-reading
anthologies comprise a collection of 44 phonically sequenced
levelled stories for Grades 1 and 2 and a collection of 22 grade-
level stories for Grade 3. In 2019 and 2020, the Eastern Cape
Department of Education distributed the anthologies to all Grade
1-3 learners in the province at a cost of approximately R15 ($1) per
anthology. Drawing on a combination of teacher, principal, and
learner interviews and classroom audits across 96 schools, we
provide a detailed overview of the distribution, uptake, and use of
these anthologies. Our evidence points to successful distribution
and high usage of the anthologies both in the classroom and at
home. We exploit variation in exposure to the anthologies within-
grade-between-schools, and within-schools-between-grades to
provide quasi-experimental evidence of the causal impact on
reading outcomes in the home language (isiXhosa). We find that
cohorts exposed to the anthologies read three additional isiXhosa
words correctly per minute and that this impact represents a 20%
improvement over comparable cohorts over the same period.
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1 Introduction

Locally and internationally, there is now widespread agreement among researchers
and policymakers that all children ought to be in school, and they should learn how to
read and write for meaning and pleasure (Moore et al. 2017). In South Africa, both the
president and the minister of Basic Education have stated that “reading for meaning
by the age of 10" is now an apex priority for the country, and these statements have
been codified in the key policy documents of the Presidency (DPME, 2020) and the
Department of Basic Education (DBE, 2020). Yet in 2016 only 22% of Grade 4 children
could reach the PIRLS Low International Benchmark (Howie et al, 2017). While this has
been improving over time from 13% in 2006, current projections suggest that by 2031
only 36% of South African Grade 4 learners will be able to read for meaning (Spaull
2022).

There are numerous reasons for this low level of achievement, and many of
these are multifaceted and complex, relating to pedagogy, resourcing, training, and
accountability. However, some of the reasons are more straightforward: most South
African classrooms lack appropriate texts to teach children to read. The current study
reports on a province-wide initiative to provide cost-effective texts to children, helping
them learn to read.

In this chapter we evaluate the large-scale distribution, uptake, and impact of a
new format of reader: the open access Vula Bula graded reading anthologies, published
by the Molteno Institute for Language and Literacies. This is essentially a series of three
anthologies - one for each grade - made up of a collection of phonically-sequenced
levelled stories from Story 1 at the start of Grade 1, to Story 44 at the end of Grade 2
and a collection of 22 grade-level stories for Grade 3. Anthologies were distributed to all
Grade 1-3 children in one South African province (the Eastern Cape) in 2019 and 2020.
The programme was initiated and funded by the Eastern Cape Department of Education
(ECDOE). For 2019, 825,000 readers were delivered to 463,276 children across 4,298
schools at a cost of approximately R15 ($1) per anthology. We use data from 168 teacher
interviews, 876 learner interviews, 93 principal interviews, and 77 classroom audits to
provide a detailed overview of the distribution, uptake, and use of these anthologies. We
then provide quasi-experimental evidence of the impact of this programme on reading
outcomes using repeated Early Grade Reading Assessment (EGRA)-type data from 1984
learners in 85 no-fee schools. Using a difference-in-difference (DD) and difference-
in-difference-in-difference (DDD) methodology we exploit variation in exposure to
the anthologies within-grade-between-schools, and within-schools-between-grades
to identify the causal impact on reading outcomes in the learners’ home language
(isiXhosa).

We believe the findings presented here provide strong evidence that this new
resource for teaching reading (using open-access home-language anthologies of graded
readers at a ratio of one book per child) is a cost-effective innovation that will help
South Africa, and the rest of the continent, move more quickly towards the universal
acquisition of basic reading skills.



07/ Sequenced for success: Evaluating the impact of openly licensed Vula Bula anthologies

2 Background and literature

In many developing countries access to learning and teaching support materials is often
woefully inadequate, and this is especially so in the case of reading books and other text
materials (UNESCO, 2016). While children can learn letters and words through communal
instruction with a teacher writing on a board, learning to read is an individual activity that
cannot be developed in the absence of books. Given this, it is perhaps unsurprising that in
a review of 18 early grade reading programmes in developing countries, Graham and Kelly
(2018) identify “providing supplementary instructional materials” as one of five common
componentsacross the interventions. Similarly, Stern et al. (2021, 3) report that one common
feature across large-scale successful early grade reading programmes in developing
countries was that “student books were available at a 1:1 ratio for all students”. While
materials provision by itself is not a sufficient condition for learning to read, the literature
suggests that it is increasingly thought to be a necessary condition (Evans & Acosta 2021).

Before reviewing the quantitative literature on the impact of books on learning
outcomesin developing countries, itisworth emphasising that the type and quality ofbooks
is rarely mentioned in evaluations of those books'. Notwithstanding this, it is still useful to
review the evidence of textbooks on learning outcomes generally, and the impact of books
(story books, readers, workbooks etc.) on early grade reading outcomes specifically.

2.1 International evidence of the impact of textbooks or
books

Several studies in developing countries published in the 1980s and 1990s have shown
positive associations between textbook availability and learning outcomes in cross-
sectional data (see Piper et al. 2018 for a review), with similar examples using South
African data (Gustafsson 2007; Spaull 2013). Yet these studies cannot identify the causal
impact of textbooks because uptake and use are correlated with other factors such as
motivation, prior skill, curriculum coverage, etc. More recent reviews of experimental
researchineducation (McEwan2015)includeinterventionswithamaterialscomponent.
However, they do not isolate materials from other components in an intervention and
therefore cannot identify the impact of materials independent of other components
(such as training). A more recent review of programmes to improve the quality of
educationin Africaincluded 145 studies and finds that the most successful programmes
provide learner materials as part of a wider structured-pedagogy intervention (Evans &
Acosta 2021), but the review does not isolate the impact of the materials specifically.

In that regard a number of international studies are worth highlighting. A well-
known randomised control trial in Kenya found that distributing official government
textbooks to learners had no impact on learning outcomes (Glewwe et al. 2009). These
books were in English and were provided on a two-textbooks-to-three-children (67%)

1 The most common type of book to have been evaluated is the textbook, yet the word ‘textbook’ in
this literature can mean any number of things and is often inclusive of dictionaries, workbooks,
and readers in addition to traditional explanatory or instructional textbooks.
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ratio. Subsequently it was found that the textbooks were too difficult for most learners
and only benefited the top 20% of learners in the class (Glewwe et al. 2009). A similar
studyin SierraLeone (Sabarwaletal.2014,1) also showed noimpact oftextbook provision
butin this instance, it was because teachers hoarded the books: “A large majority of the
books were stored rather than distributed to students...The propensity to save books
was positively correlated with uncertainty on the part of head teachers regarding
[future] government transfers of books”. See also Falisse et al. (2020) showing positive
effects of incentives to actually use textbooks provided in the Democratic Republic of
Congo. We will return to this later in our chapter since in the present study the Eastern
Cape Department of Education (ECDOE) seems to have convinced teachers that it would
continue to provide the books each year, a promise it subsequently reneged on after two
years.

The final international study to consider was a large, randomised control trial
covering all rural schools in Mongolia. Fuje and Tandon (2018) evaluate the impact of
classroom libraries and teacher training on reading outcomes. The three intervention
arms were: (a) training only, (b) classroom libraries only, and (c) training and classroom
libraries. This is in a context of low access to books or textbooks at school or at home.
The classroom-library interventions included provision of 160 age-appropriate
children’s books? per classroom, as well as shelves to store them on. The authors found
that “providing books had a strong impact on test scores. Books alone greatly increased
test scores more than extra teacher training, but the books intervention still had a much
weaker impact than training and books provided as a package” (Fuje & Tandon 2018,
1372). See Piper et al. (2018) for similar conclusions based on a study in Kenya testing
the impacts of materials, training and coaching.

2.2 South African evidence of the impact of textbooks or
books

Turning to South Africa, there are not many interventions that have rigorously
evaluated the impact of a ‘materials-only’ intervention. Although there have been
many large-scale interventions that are, in essence materials-only, few have been
evaluated. Where studies are rigorously evaluated, it is rare to have a materials-only
arm since the literature suggests this is unlikely to shift learning outcomes on its own.
Studies evaluating Gauteng Primary Language and Mathematics Strategy (GPLMS)
(Gauteng), Early Grade Reading Study (EGRS) (North West), and Funda Wande (Eastern
Cape) all explicitly mention the importance of materials provision - and all of these
interventions provided graded readers either in ‘skinny-book’ or anthology format -
however, they were not designed to measure the impact of the materials independently
from coaches or training or lesson plans (see Cilliers et al. 2019; Fleisch & Schoer 2014;
Ardington & Meiring 2020; as well as Fleisch, this volume; Dornbrack & Kazungu 2022;
Mtsatse, 2022). One additional study worth identifying is the ‘Story Powered Schools’
intervention - a randomised control trial evaluating the impact of a reading-for-

2 Thecostofthisintervention was $2.10 per book and $71.50 for a set of shelves (in 2008 prices) (Fuje
& Tandon 2018,1363).
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enjoyment programme that provided story books to rural schools. The programme was
found to have no impact on reading outcomes or reading habits (Ardington et al. 2019).
One recent randomised control trial (Funda Wande Limpopo) did include a materials-
only arm in the intervention, and - usefully for our purposes - also included the Vula
Bula anthologies of graded readers in a 1-1 ratio (see Makaluza & Mpeta, this volume).
That intervention evaluated three intervention arms: (1) materials only, (2) materials
and teacher assistants (1:1),and (3) control. After one year ofintervention, the evaluation
showed that there were no statistically significant differences between the materials-
only arm and the control group (Ardington & Henry 2021, 6). In keeping with the
findings from Mongolia, where materials were provided with additional support (in this
case, a teacher assistant to every Grade 1 teacher) there was a large impact on reading
outcomes (0.4 SD after one year). However, it should be noted that this was during the
Covid-19 pandemic with rotational school timetables and significant disruption.

In summary, the existing literature suggests that providing ‘books only’ rarely has an
impact on learning outcomes, although there are some exceptions where a large number
of grade-appropriate books did improve reading outcomes (Fuje & Tandon 2018).

Although there is little evidence of materials-only interventions improving
reading outcomes, it should also be noted that access to books (and textbooks in
the Foundation Phase) is low. Data from the 2017 School Monitoring Survey showed
that while 60% of Grade 6 learners had access to their own language textbook, at the
Grade-3 level this was only 469% nationally and 40% in the Eastern Cape (DBE 2018, 46).
Unfortunately, this lack of textbooks in Foundation Phase is not mitigated by school
libraries or mobile libraries. The 2021 report of the National Education Infrastructure
Management System (NEIMS) indicates that of 23,276 schools, 30% had libraries and
only 17% had stocked libraries. The same report showed that the provinces with the
lowest access to a stocked library were the Eastern Cape (4%) and Limpopo (3%).

2.3 Literature on basal readers

One particular type of ‘textbook’ is a reader where the stories included in it are
sequenced and levelled moving from less difficult to more difficult. These are
variously named graded readers, levelled readers, basal readers, and elsewhere “core
reading programmes”. The largest literature on readers comes from the United States
(US). Reisboard and Jay (2013, 1) report that in the 20" century they were “the main
instructional materials used in American elementary classrooms during the time”.
Similarly, Farr et al (1987, 265) report that “basal readers dominate reading instruction
in most classrooms across the country. In fact, considering the central role of basal
readers in the classroom, the selection of a basal reader represents the selection of a
reading curriculum in most American schools”. More recently, in a survey of 20,000
educators in 2017, as many as 65% of US educators used a basal programme for reading
instruction (Simba Information 2017).

Almostalltheresearch on graded readersinternationally hasbeen on English graded
readers (see Hill 2012 for a review). This is problematic in a context such as South Africa

3 See Katz & Rees (this volume) and Dornbrack and Kazungu (2022) for explanations of the
distinctions between these different types of readers.
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where more than 70% of children are learning to read in an African language rather than
English in the Foundation Phase (Spaull & Pretorius 2019). Furthermore, recent research
on early grade reading programmes in Africa has also pointed to linguistic complexity
as one of the explanatory factors of programme impact. In an impact evaluation of a
mother-tongue reading-instruction programme implemented in 12 Ugandan languages,
Brunette et al. (2019, 1) found that “language characteristics, including complexity, were
more predictive of impact than implementation fidelity or socio-economic factors. We
recommend thatliteracyimprovement programme designs considerlanguage complexity
and characteristics, among other factors, to maximise impact”. This is of special relevance
to the present study given that the intervention materials (the Vula Bula anthologies) were
specially designed for each target language, as we will explain in the next section.

2.4 The Vula Bula anthologies of graded readers

KatzandRees (thisvolume)provideadetailed descriptionofthe historyand development
of the Vula Bula series in South Africa, and therefore those readers interested in the
linguistic principles underlying their development are directed to their chapter in the
present series. Very briefly, the books were developed as part of the GPLMS and funded
by the Zenex Foundation. The development of the books was led by Jenny Katz at the
Molteno Institute for Language and Literacies and started from the premise that pre-
existing African language readers were “translated from English with little cognisance
of isiXhosa phonic structures and little appreciation for the agglutinative nature of
African languages” (Katz, 2019, i). The series has been independently evaluated by
researchers from the South African Institute for Distance Education (SAIDE) who
concluded that “the overriding impression we have of the materialsisthat they arebased
on sound educational and linguistic principles” (Sotuku & Kahla, 2013: 40). The series
has also been endorsed by the minister of Basic Education: “the beauty of the Vula Bula
Series is that...the whole series is available as Open Education Resources” (Motshekga
2015). This last element is important for two reasons related to cost: (1) Open Education
Resources (OER) do not incur royalties or copyright costs, and (2) because the readers
were OER, the Eastern Cape Department of Education (ECDOE) was able to collaborate
with Molteno to combine the ‘skinny books’ into a single anthology per grade, both of
which drastically reduce the costs of printing the books.

The ‘traditional’ form of graded readers are ‘skinny’ books of eight to 16 pages
with each book containing a single story of the levelled series. According to the DBE’s
National Catalogue (DBE, 2021) the cost of one skinny book for a typical publisher was
R16.10 (Platinum Grade R Series?*). The cost of the Platinum Grade R Story Anthology
(40 stories) was R499.80. If one were to purchase 22 Platinum Grade R readers it would
cost R354. The total cost to the ECDOE for printing one Vula Bula anthology with 22
stories was R15. Put differently, the OER version cost 4% of the copyright version.

The small cost of the Vula Bula anthologies allowed the ECDOE to print one book
per learner, which was given to the learner to own and keep. This is not the same for

4 We list the prices of the Grade R books only because the DBE’s Catalogue was updated in 2021 for
Grade R whereas the Grade 1-3 Catalogue was last updated in 2003 and thus the prices are out of
date.
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skinny books, which are kept by the teacher. Most teachers do not buy skinny-book
readers on a 1:1 ratio for the class, but usually buy six to ten stories per level and then
hand these out to learners depending on their reading level. Apart from the expense
of this approach, there are also classroom-management and storage complexities with
keeping 100+ skinny books ordered by level in a classroom, as well as greater demands
on teacher judgement about which books should be allocated to which learners. In a
context of low levels of literacy content knowledge among primary school teachers
(Taylor & Mawoyo 2022; Murray et al. 2022), the anthologies require fewer professional
judgements and are more logically and simply organised. The Vula Bula anthologies for
Grades 1 and 2 were deliberately levelled from Story 1 to Story 44 such that if a learner
struggles with Story 13, for example, they can move back to Story 12 or Story 11, etc.

In 2019, the first year of roll-out of the Vula Bula Anthologies, the ECDOE printed
the grade-level anthology for all learnersin Grades1to 3. In addition to their own grade-
level anthology, learners in Grade 2 also received the Grade 1 anthology and learners
in Grade 3 also received the Grade 2 anthology. The reason behind this was that local
and international studies suggested that South African learners in the Foundation
Phase were reading at levels one or two grades below curriculum expectations. In 2020,
learners in all three grades received one reader each, with the expectation that they
would keep their anthologies from the previous year.

2.5 The ECDOE roll-out of the Vula Bula anthologies

During 2018 the Eastern Cape Department of Education (ECDOE) developed its Reading
Strategy for 2019-2023 (ECDOE, 2020). This included a section on the provision of
Learner and Teacher Support Material (LTSM) and specifically graded readers. Early
on in that process the Department considered open access readers due to the high
cost of providing adequate numbers of graded readers in skinny-book format. Costs
were driven by two factors (1) copyright and royalties paid to traditional publishers,
and (2) the expense of printing books in skinny-book format - this is partly because
the covers of books are more expensive than the inside pages (Vinjevold® 2018). As a
result, the ECDOE partnered with a Non-Governmental Organisation, Funda Wande,
which together with Molteno, was in the process of converting Vula Bula's open access
graded readers into anthology format. By using open access materials and printing
them in anthology format, the two largest cost-drivers were eliminated (royalties and
book covers). This radically reduced the cost of printing the anthologies. Furthermore,
by ‘piggy-backing’ off the existing delivery contract for the DBE Workbooks with a no-
increase extension, it was possible to distribute all 825,000 anthologies to 4,298 schools
with no additional delivery costs.®

In addition to the provision of the anthologies, the ECDOE arranged a five-day
in-person training workshop for 200 subject advisors and lead teachers led by Funda

5  Penny Vinjevold was the Deputy Director General (DDG) Education Planning, Monitoring and
Evaluation at the ECDOE from March 2017 to March 2020.

6 The printer and distribution agent in the Eastern Cape was Lebone Litho Printers who agreed
to include the anthologies in the same plastic wrapping as the DBE Workbooks at no additional
charge.
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Wande literacy experts, together with ECDOE curriculum officials. This was conducted
in October in 2018 (see Shalem et al., 2018) and again in June in 2019. In both instances
the training was across four sites (Ggeberha, Komani/Queenstown, East London and
Mthatha) with approximately 50 participants at each training facility.

In October 2018 the Superintendent General of the ECDOE, Mr Themba Kojana,
sent out Circular 29 on “Learner and Teacher Support Material for 2019,” which
announced to all ECDOE schools that Foundation Phase learners would each be given
anthologies of graded readers in January 2019 and that these should be taken home by
learners (ECDOE 2018, 2).

3 Data

Data for this study are drawn from a large randomised controlled trial evaluation of
Story Powered Schools (SPS), a reading-for-enjoyment programme, conducted in rural
schools in two provinces in South Africa (Ardington et al. 2019). The staggered and
clustered roll-out of the SPS programme necessitated conducting the evaluation over
two cohorts of schools. Baseline-EGRA assessments were conducted with learners in
Grades 2 to 4 in the first school term of 2017 and 2018 for cohorts 1 and 2 respectively.
Endline EGRA assessments were conducted with the same learners in the third term of
the following school year (2018 and 2019). Although the evaluation of that programme
showed no differences in reading outcomes between treatment and control groups
(Ardington etal. 2019) - thatisto say there was no measurable impact ofthe intervention
- the data collection in the control groups (where there was no SPS intervention) allows
us to evaluate the impact of a concurrent intervention that was rolled out at the same
time’. At the beginning of 2019 the Eastern Cape province provided the Vula Bula
anthologies of graded readers to all Grade 1 to 3 learners in the province. The timing of
the data collection and the roll-out of the anthologies allows us to measure the causal
impact of these graded readers.

For our descriptive analysis of the delivery, uptake, and use of the anthologies, we
use endline data from all 96 cohort 2 schools (SPS treatment and control-group schools)
in the Eastern Cape. In total, we have 876 learner interviews, 168 teacher interviews, 93
principal or HOD interviews and 77 audits of Grade 2 classrooms.

To estimate the impact of the anthologies on learner reading outcomes, we restrict
our focus to the 85 SPS control-group schools and use baseline and endline EGRA data
to measure gains in reading skills. Thirty-six of these schools are from cohort 1 with
the endline data collection completed before the roll-out of the Vula Bula anthologies.
The remaining 49 schools are from cohort 2 with endline data collection happening
three school terms after the roll-out of the Vula Bula anthologies. We have longitudinal
data on 832 learners in the 36 cohort 1 schools and 1,250 learners in the 49 cohort 2
schools. Table 1 shows the sample size by cohort and grade and Figure 1 illustrates the
comparison between cohorts.

7  Wedonotinclude treatment schools as the SPS intervention included materials provision such as
hanging libraries and cut-out-and-keep books.
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Table 1 Sample size by cohort and grade

Grade 2term1 Grade 3term 3 Learners =279 Learners = 384
Grade 3term1 Grade 4 term 3 Learners = 277 Learners = 382
Grade 4 term1 Grade 5term 3 Learners = 296 Learners = 366

Note: We exclude the 7% of learners who were repeating the baseline grade at endline.

Figure 1 Comparison of Cohort 1 and 2 by grade and testing dates (outlined square
indicates cohort and grade that received the anthologies)

2017 2018 2018 2019
o 1A N oA

1A BEEE oA

Gra 1C Gra 2C

Grs 1C Grs 2C

To identify the impact of the Vula Bula anthologies on learners’ reading proficiency we
exploit variation in exposure to the anthologies both within-grades-between-schools
and between-grades-within-schools. Cohort 1 schools only received the Vula Bula
anthologies in the year following the endline assessment while cohort 2 schools had
the Vula Bula anthologies for three terms by the time of the endline assessment®. In
cohort 2 schools, the Vula Bula anthologies were only distributed to the Grade 1 to 3
learners, and learners in higher grades should not have had access to the anthologies.
Our treatment group who received Vula Bula anthologies is therefore the 384 learners

8  Contamination through schools from different cohorts sharing resources is not a concern here
as all data collection in cohort 1 schools was completed before any Vula Bula anthologies were
delivered. With respect to other graded readers, we are not aware of any other large scale provision
that would have impacted the reading materials available in cohort 1 schools in 2017 and 2018.
Indeed, at endline only 13% of learners in cohort one schools report that there are readers or story
books in their classroom (Ardington et al. 2019).
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who were in Grade 3 in cohort 2 schools at endline (cohort 2A in Figure 1). We will
compare their reading gains against (a) Grade 3 learners in cohort 1 schools (cohort 1A)
and (b) Grade 4 and 5 learners in cohort 2 schools (cohorts 2B and 2C) who would have
been too old to benefit from the anthologies. This evaluation therefore measures the
impact of the anthologies at the Grade 3 level only.

For each cohort, provincial officials selected the schools to be included in the
evaluation. Thereafter, the evaluation team randomly assigned schools to treatment
or control. This means that, while the treatment and control groups were balanced at
baseline, there may be systematic differences in control schools across the two cohorts.
We investigate this by comparing school and learner characteristics in cohort 1 and 2
control schools (Table 2). Learner characteristics are shown for the main comparison
groups, those learners who were starting Grade 2 at baseline and in Grade 3 at endline.

Table 2 School and learner characteristics by cohort

Cohort 1 Cohort 2
School characteristics
Quintile 1 78% 76%
Quintile 2 22% 24%
Electricity 83% 94%
Flush toilet 3% 2%
Library 11% 20%
Grade 2 learner baseline characteristics

No books other than schoolbooks to read at home 64% 77%
Learner is stunted (height-for-age z-score <-2) 1% 7%
Inside toilet 9% 4%
Refrigerator 57% 67%
Lives with mother 70% 74%
Lives with father 35% 33%
Correct letter sounds per minute (clspm) 23.8 19.3
Unable to read one word 28% 43%
Correct words per minute (cwpm) 8.5 6

For both cohort 1 and 2, around three-quarters of schools are classified as quintile
1 with the remainder being quintile 2 (i.e. these are the poorest of no-fee schools in
the country). The vast majority of schools do have electricity but do not have flushing
toilets (only one school per cohort (2-3%) has a flush toilet in the school). Learners have
limited access to books at school and at home. Only one-in-ten cohort 1 schools and
one-in-five cohort 2 schools have a central library or are visited by a mobile library. The
majority of learners have no books other than schoolbooks to read at home (64% in
cohort 1 schools and 77% in cohort 2 schools).

Across the two cohorts, learner characteristics are fairly similar although there are
some differences, most notably the percentage of learners who are unable to read one
word at the start of Grade 2. In the next section, we describe our methodology and discuss
approaches to minimising any potential bias due to differences between the two cohorts.
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4 Method

To estimate the impact of the Vula Bula anthologies, we use difference-in-differences
(DD), a quasi-experimental technique. Our main DD estimate compares the reading
gains of learners from the first term of Grade 2 to the third term of Grade 3 in cohort 2
schools against the gains of their peers in cohort 1 schools. With repeated observations
on the same learner, we can write
Y =a+BC+BT+B,(CxT)+c+€,t=12

whereY,  isthe measured reading skill for studentiin school;in cohortc at assessment
pointt. Cisadummy variable indicating whether the learnerisin a cohort 2 school and
Tis another dummy variable that takes the value one for the endline assessment point
(t=2). Thetermc islearner-level unobserved heterogeneityand €  isanindependentand
identically distributed error-term clustered at the school level to allow for correlation in
the unobservables between learners within the same school. First differencing removes
c,and the DD estimate is

Bg = (Yc:z,tzz - Yc:z,t:l) - (Yc:l,t:z - Yc:1,t:1)

The DD assumes that, in the absence of the anthologies, the trends in reading skills
would have been the same in cohort 1 and cohort 2 schools. While DD does not require
the schools and learners to be identical across the two cohorts at baseline, the more
inherently similar they are, the more plausible the assumption of parallel trends. We
consider two approaches to improving the robustness of our DD estimates.

Firstly, we consider a triple difference (DDD) model where we strip out the
difference in reading gains between Intermediate Phase (Grades 4 and 5 here) learners
in cohort 1 and cohort 2 schools. This should remove any difference in trends between
the two groups of schools that are not associated with the anthologies as these were
only available to Foundation Phase (Grades R to 3) learners. We estimate the DDD by
estimating ordinary least squares (OLS) regressions of the form

V. . =a+BC+B,T+BF+B,(CxT)+B(CxF)+B(TxF)+B (CxTxF)+c+ €,t=12

ijet

where Fis a dummy variable indicating whether the learner is in the Foundation Phase
atendline. The DDD estimate is

B7 = [(Yc:z,g:3,t:2 - Yc:z,g:3,t:1) - (YC:LgZS,tZZ - Yc:l,g:g,t:1)]
c=2,g>3,t=2 - c:z,g>3,t:1) - (Yc:l,g>3,t:2 - c:1,g>3,t:1)]
where g is grade at endline. The term in the second set of square brackets is the DD
for Intermediate Phase learners. To the extent that any differences in trends between
the two groups of schools would be similar in the Foundation Phase and Intermediate
Phase, subtracting this from the original DD removes such differences.

Our second approach to improving the robustness of our DD estimate is to use
coarsened exact matching (CEM) to match the baseline-reading skills of cohort 2 learners
with learners in cohort 1 schools. In addition to baseline-reading scores, we match on
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school quintile, indicators that the school has a library, the learner is classified as stunted,
the presence of a refrigerator, inside toilet, and no schoolbooks to read in the home.

Before estimating the impact of the Vula Bula anthologies on reading outcomes,
we consider the environment into which these anthologies were introduced and report
on the delivery and use of these resources in cohort 2 schools.

5 Findings

5.1 Access to reading materials prior to distribution of
anthologies

While libraries are fairly uncommon (Table 2), most teachers (82%) reported at baseline
that they had at least one isiXhosa graded reader (a skinny book) in their classroom for the
learners to read (Figure 2). However, the number of readers is woefully inadequate. When
considering what an adequate or minimum number of skinny-book readers would be, it is
important to understand that teachers typically order several copies of the same story and
use these during group-guided reading. A number of curriculum experts would advocate
for a minimum of one graded-reader story title per week, yielding 40 titles for one year
(SAHRC 2021, 27). Figure 2 starkly illustrates just how book-scarce these classrooms were
before the provision of the anthologies. The vast majority (92%) of teachers in the sample
did not even have 40 readers in total, let alone 40 different stories. Furthermore, only
about 219% of learners were ever allowed to take a reader home (as reported by the teacher).

Figure 2 Number of isiXhosa readers (skinny books) in the classroom at baseline

30

20

Percent of teachers

None 1-10 11-20 21-40 More than 40
Number of isiXhosa readers at baseline

Note: Number of readers includes multiple copies of the same title. Reports from 188
Foundation Phase teachers in all 96 cohort 2 schools at baseline
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5.2 Delivery and use

Almost all respondents (94%) to the principal/HOD interview reported that the Vula
Bula anthologies were delivered to the school and in sufficient quantities for each
learner to have their own copy®. Principals and HODs further reported almost universal
distribution of anthologies to individual learners in classes. This is corroborated by the
teachers, 82% of whom reported receiving enough copies for each learner to have their
own copy (Table 3). Sixty-three per cent (63%) of Grade 3 learners reported that they
were given their own copy of the Vula Bula anthologies. An additional 19% of Grade 3
learners reported that there are copies of the Vula Bula anthologies in their classroom.
Both teachers and learners reported that the majority of learners are allowed to take the
anthologies home.

Table 3 Distribution of anthologies to learners

One per learner 82% 63%
Learners share 11% 19%
Learners allowed to take home 63% 55%

Notes: Teacher reports from 168 teachers in 95 cohort 2 schools at endline. Learner reports from 876
learners in all 96 cohort 2 schools at endline.

Figure 3 shows the frequency of reported use of the anthologies in class (teacher and
learner reports) and at home (learner report). Around one in five teachers reported
using the anthologies every day and 71% use them multiple times per week. The vast
majority (83%) of learners reported using the anthologies at least once per week in
class. Learners were also asked how often they read the Vula Bula anthologies at home
and 58% reported reading them at least once per week at home.

Figure 3 Frequency of use of Vula Bula stories in class and at home

Home use: Learner 35% 4% 8% 46% 12%
Class use: Learner 2% 9% 65% 18%
Class use: Teacher 0% 71% 21%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%
B Never 0 Rarely A few times a month I Afew times a week B cveryday
Note: Teacher reports from 155 teachers across 90 schools as sample excludes teachers who report

that they received no copies. Learner reports from 723 learners across 92 schools as sample excludes
learners who report that they do not have their own copy nor are there copies available in the class.

9 In Grade 3, 84% of principals report that there were sufficient copies delivered for each Grade 3
learner to have their own copy of the Grade 3 anthology but only 42% reported sufficient copies of
the Grade 2 anthologies for each Grade 3 learner to receive their own copy.
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During the visit to the Grade 2 classrooms in term 3, the enumerators asked the learners
to show them their copy of the anthologies. In 55% of classrooms, at least three-quarters
oflearnerswere able to produce their own copy. The enumerators were asked to examine
the anthologies and record how well-used they appeared to be (Figure 4). In 59% of the
classrooms, the anthologies were considered well-used and in an additional 34% of
classrooms they appeared to have been moderately used. Only 29 of classrooms had
anthologies that were classified as so well-used that they were dirty, torn, or damaged.

Figure 4 Condition of anthologies in Grade 2 classrooms - Classroom audit

Hardly used
Moderately used

Well used

Over used

Note: Sample is restricted to 61 of the 77 classrooms that were audited as learners were not able to
show copies of the anthologies in 16 classrooms. Each classroom is from a different school.

The delivery of the anthologies to schools and the distribution to learners was clearly
effective. The teacher and learner reports, together with the classroom audit suggest
extensive use of the Vula Bula anthologies in class and at home. In the next section, we
examine whether the use of these resources resulted in improved reading outcomes.

5.3 Impact on learners’ reading outcomes

Table 4 shows the estimated impact of the Vula Bula anthologies on learner reading
outcomes, measured in correct words per minute. The main DD estimate shows that
learners exposed to the anthologies (those in cohort 2 schools) improved their isiXhosa
word-reading fluency by 3.2 words more than their peers who did not receive the
anthologies (those in cohort 1 schools). Controlling for differences in the trends between
learners in higher grades across the two groups of schools (DDD) reduces the estimated
impact to 2.8 words per minute but it remains substantive and statistically significant.
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Matching learners on baseline characteristics produces an estimated impact of 2.6
correct words per minute. The average gain in word-reading fluency in cohort 1 schools
was 12.8 correct words per minute. The most conservative estimated impact of 2.6 words
is equivalent to 0.19 standard deviations of cohort 1 learner gains and represents a 20%
improvement over the gain in cohort 1 schools over the same period. A comparison with
other Nguni-language early grade reading studies (Department of Basic Education 2019;
Ardington and Meiring 2020) suggests that the provision of the anthologies resulted in
improvements in fluency in the order of 16 to 21% over the normal rate of progression*.

Table 4 Estimated impact in additional correct words per minute

DD 12.8 3.17 1.18 0.009
DDD 2.79 1.21 0.024
DD with matching on selected 2.55 1.25 0.044
baseline characteristics

The impact of the provision of anthologies is very much in line with that of other
South African interventions aimed at improving early grade reading outcomes. The
EGRS coaching programme improved the composite reading-proficiency score by 0.14
standard deviations in the first year and by 0.25 standard deviations over two years®.
In the Eastern Cape at end of the first year in 2019, Funda Wande coaches increased
composite-reading proficiency scores by 0.17 standard deviations.

In comparison to other interventions, the roll-out of the anthologies is very low-
cost, making it extremely cost-effective. Assuming that it is sustainable to ‘piggy-back’
off the delivery of the DBE Workbooks at no additional cost, providing two anthologies
per year would cost $2 per learner'. If we include training for all subject advisors and
one head teacher per school we estimate a cost-per-learner of around $9. As points of
comparison, the EGRS coaching arm and the SPS programme were delivered at a cost
of around $42 per learner.

10 The estimated impact was compared to the gains for control group learners from 1) the end of
Grade 2 to the end of Grade 3 for the first Early Grade Reading Study (EGRSI) and 2) the beginning
of Grade 2 to the end of Grade 2 for the Funda Wande evaluation in the Eastern Cape. Gains were
scaled by the number of terms between the two evaluation points.

11 On the word-reading task, treatment learners were reading, on average, 3.8 correct words per
minute faster than their peers in control schools (Cilliers et al. 2019).

12 In 2019, learners in Grades 2 and 3 received two readers at a cost of R15 ($1) per reader.

13 The provincial department arranged a 5-day in-person training workshop for 200 subject advisers
and lead teachers led by Funda Wande literacy experts together with curriculum officials. In the
absence of cost data for the training, we use the costs associated with teacher training for the SPS
project as an estimate. The SPS two-day training for teachers cost $298 per teacher (Ardington et
al. 2019). Scaling up to five days and budgeting for one lead teacher from each of the 4,298 schools
and 200 subject advisors, the cost per learner for training is around $7.
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6 Conclusion

In this chapter we report the findings of an evaluation of the provincial roll-out of a
government-funded initiative to provide anthologies of graded readers to all Grade 1,
2,and 3 learners in the province. This was accomplished by (1) identifying high-quality
Open Access readers in the home language of the learners, (2) compiling them into a
single anthology per grade, and (3) streamlining delivery by using existing contracts
and distribution networks. This allowed the ECDOE to commission the printing and
delivery of 825,000 anthologies to 463,276 children across 4,298 schools at a cost of
approximately R15 ($1) per anthology.

The independent evaluation showed a high level of intervention fidelity with
anthologies being delivered to schools in line with delivery records and the provincial
department’s audit. The anthologies were distributed to learners, with 63% reporting
that they were given their own copy. Crucially, multiple sources of evidence indicate
that the anthologies were very well used and not only in the classroom. The majority of
learners report reading the anthologies at least once a week at home.

Our difference-in-difference estimates showed that learners who were exposed
to the anthologies could read three additional isiXhosa words correctly per minute
in Grade 3 compared to those learners who were not. This finding is robust when
comparing across schools within the same grade and across grades in the same school.

Our findings are consistent with more recent research on textbook provision
where usage was incentivised (Falisse et al. 2020). Although earlier international
research found no or selective impacts, usage of the textbooks was very low (Glewwe
et al. 2009; Sabarwal et al. 2014). In South Africa, the materials-only arm of the Funda
Wande intervention in Limpopo was ineffective but the school year was seriously
disrupted by Covid, limiting learner access to materials. Nevertheless, it is surprising
to see impacts for the low-cost provision of anthologies in line with multi-faceted
structured pedagogy programmes that include materials provision, training, and
ongoing coaching support. We consider some of the factors that may have contributed
to both the high usage and positive impact of the programme. First, the anthologies
were provided in a deep rural context where learners had extremely limited access to
home-language reading materials. Quantities of readers were woefully inadequate and
only 6% of learners in cohort 1 schools reported that they were allowed to take school
readers or story books home. Second, the provision of the anthologies in a 1-1ratio with
explicit instructions from the department that learners be allowed to take them home,
together with expectations that they would be provided each year, appears to have been
very effective in overcoming potential hoarding of these materials. Third, the Vula Bula
anthologies were rigorously developed with consideration of the orthographic features
of each language and how these impact learning to read. Extensive usage in class
suggests a high degree of acceptability from the teachers’ perspective.

It is not possible to disentangle which element caused this improvement. Was
it the better teaching of reading due to more and better-graded readers? Or was it the
fact that children owned the books themselves and could take them home? Or was it
that they were distributed on a 1-1 ratio as part of a formal province-wide government
initiative? Or was it that they were phonically-sequenced, logically-graded and simple
to use? It is likely that it is a combination of all of these.
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From a policy point of view, we think the results are important for several reasons:

1. They show that it is possible to implement innovative low-cost interventions at
scale that lead to modest improvements in reading outcomes, at least when the
baseline level of resources is very low, as it is in many parts of South Africa and the
rest of the continent.

2. Theyillustrate the potential of open access materials being combined in innovative
and pedagogically helpful ways to support teaching and learning, and - critically -
to significantly reduce the cost of material provision.

On a cautionary note, it must be stated that while the programme was rolled out for
two years (2019 and 2020), in 2021 and 2022 the books were not printed or distributed
despite being an effective intervention and formally being part of the ECDOE Reading
Plan (ECDOE, 2020:2). The exact reasons are unknown but possibly relate to budgetary
pressures and the prioritisation of digital tablets for Grade 12 learners in 2020. This yo-
yo effect of new interventions (providing but then withdrawing) may help explain why
teachers often hoard new materials and do not give them out to learners (see Sabarwal
etal, 2014).

This chapter provides some of the first research findings on African-language
graded readers and establishes the effectiveness of a low-cost scalable model for
addressing the lack of appropriate African-language texts to teach children to read in
South African classrooms.
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Abstract

This chapter presents a discussion about the design and
implementation of the Funda Wande Limpopo Teaching Assistant
structured-pedagogy intervention in 2021 and 2022. The
randomised control trial showed that after one year (2021), the
teaching assistant intervention achieved statistically significant
improvements in both literacy and mathematics outcomes at the
Grade-1 level, with learners performing 0.44 standard deviations
higher in literacy and 0.38 standard deviations higher in numeracy
when compared to control schools. These are the largest effect-
sizes seen in South African primary school interventions to date.
The four main features of the TA intervention were: (1) the rigorous
recruitment and selection of youth, (2) the provision of high-quality
learner- and teacher-support material, (3) training that is both
comprehensive and aligned to the materials provided, and (4)
continuous monitoringand support. We also reflect on what worked
well and what did not work well. The intervention occurred when
South Africa was hit by the Covid-19 pandemic with concomitant
learning losses. It is for this reason that we argue that teaching
assistants, when properly recruited, trained, monitored, and
supported, have the potential to play an important role in a scaled-
up learning recovery programme.
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1 Introduction

South Africa’'s ongoing early-learning crisis has only been exacerbated by the pandemic.
The 2019 Trends in International Mathematics and Science Study (TIMSS) reports that
63% of Grade 5 learners could not reach the low international benchmark in the less
difficult mathematics assessment set at a Grade 4 level (Reddy et al. 2020). The widely-
cited Progress in International Reading and Literacy Study (PIRLS) in 2016 showed
that 78% of learners in South Africa could not reach the low international reading-
and-literacy benchmark at the end of Grade 4 (Howie et al. 2017, see also Van Staden &
Gustafsson 2022). This meant that 78% of South African learners could not read with
understanding in the language of assessment, which was also the Language of Learning
and Teaching (LOLT) in the Foundation Phase. Of all 11 languages, performance was the
poorest in Sepedi, a language spoken predominantly in the Limpopo province of South
Africa. Amongst the recommendations offered in the report were reducing class sizes,
increasing the share of time spent on reading activities, attracting young people to the
teaching profession to mitigate teacher attrition, and focusing interventions on at-risk
groups within the system (Howie et al. 2017).

Teaching Assistants (TAs) have been used in many contexts to provide additional
capacity in the classroom, which allows students to receive more focused attention. In
South Africa, it is widely known that quintiles one to three or so-called ‘no-fee’ schools
have significant resource constraints and thus face issues such as overcrowding, which
increase barriers to learning. In our 120 no-fee-school sample, for example, the average
Grade 1 class size in 2021 was 41 learners per class. Employing TAs in these under-
resourced, overcrowded schools can ameliorate some of the constraints educators
face, giving them more space to focus on the business of teaching, and creating more
opportunities for learners to get the support they need. This is the hypothesis being
tested in the 2021-2022 Funda Wande Limpopo Teaching Assistant Intervention.

Funda Wande is a not-for-profit organisation whose mission is to ensure that all
children in South Africa can read for meaning and calculate with confidence by the age
of10. The TA intervention is a randomised control trial (RCT) with 120 schools in total in
the Capricorn North and Capricorn South districts of Limpopo. Schools were randomly
allocated to one of three arms, with 40 schools in each arm: (1) TA and learning and
teacher-support material (LTSM), (2) LTSM and centralised training, and (3) control.

The external midline evaluation of the Funda Wande Limpopo TA intervention®
found learners in the ‘TA and LTSM?* arm of the RCT to be at a distinct advantage
compared to learners in the control arm. Learners in schools that had Funda Wande
TAs performed better on a range of literacy and mathematics tasks, scoring higher on
composite measures for the Early Grade Reading Assessment (EGRA) and Early Grade
Mathematics Assessments (EGMA) by 0.44 and 0.38 standard deviations, respectively
(Ardington and Henry, 2021). Juxtaposing this with estimates that Foundation Phase
learners in the country experienced learning losses of up to 60% of a normal school
year® due to the Coronavirus pandemic, it is evident that the TAs in the intervention

1 Data for midline evaluation was collected during term 3 and the first part of term 4, between 19
August and 20 October 2021.
Hereafter referred to as the TA arm

3 Learninglosses on four EGRA sub-tasks ranged between 0.26 and 0.43 standard deviations.




148

INTERVENTIONS /VOLUME 3

played a vital role in buffering their learners from Covid-19-related learning losses
during 2021 (Ardington et al., 2021).

This chapter describes how these results were achieved by answering the
following research question: what type of programme can get unemployed youth with
aminimum of Grade 12 to improve early-learning outcomes in mathematics and home
language (literacy) in no-fee schools in Grade 1?

We begin by outlining some of the literature on TAs, followed by an overview of
the design and implementation of the TA intervention. This entails a description of the
school selection, TA roles and recruitment, and the structured pedagogy approach to
implementation. Thereafter we discuss how this programme speaks to the results of
the external evaluation by Ardington and Henry (2021). Lastly, we discuss the learnings
and opportunities for growth within the TA intervention’s scope and as they relate to the
educationsystemmorebroadly. AsthetwoprogrammeleadsforthelIntervention, webelieve
we are well-placed to document the challenges and successes of this recent intervention.

2 Literature and background

2.1 The Funda Wande TA intervention

It is clear that most learners in the South African education system do not reach
their grade-level proficiency. It is therefore important to set a level of instruction that
encourages learners to meaningfully engage in the learning of content, i.e. teaching
children at their learning level rather than where they are ‘meant’ to be according to
the curriculum. This view was critical in defining the roles and responsibilities of TAs
within the Funda Wande Limpopo intervention.

TAswere instructed to help the teacher identify struggling learners and work with
them individually or in small groups of approximately five to six learners. This method
was effective in Ghana (Duflo et al. 2020) and India (Banerjee et al. 2007). Additionally,
high-quality structured resources were provided to the teachers and learners (Mtsatse
2022; Sapire et al. this volume).TAs were trained on each term'’s content using these
same resources. The training was conducted by TA mentors, usually at the start of the
school term. TAs were then supported over the year by the mentors, who themselves
were trained by Funda Wande content specialists. Support for this approach was in
a study done by Pratham that found that having an additional layer of supervisors
improved learning outcomes (Banerjee et al. 2016).

2.2 Learning losses induced by lockdown

The current intervention was implemented in the most unstable time in recent history:
the Coronavirus pandemic. Schoolsin South Africa were required to reduce the number
of learners in classes by using rotational timetabling’, which meant that learners

4  Learners in a class are separated into two or three groups and these groups take turns to attend
schools in rotation.
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had 118 days at school of the 198 days allocated in the school calendar (Shepherd &
Mohohlwane 2021).

Early research on the impact of Covid-19-induced lockdowns showed that
children in the most vulnerable parts of the schooling system lost about 60% of the
learning outcomes of a normal school year (Ardington et al. 2021). This outcome was a
major setback in working toward the shared national goal announced by the president
in 2019: “within the next decade, every 10-year-old will be able to read for meaning”
(SONA 2019). Most of these large learning losses can be attributed to children not
having enough instructional time due to the rotational timetables and school closures.

We have no reason to believe that the learning losses for early grade mathematics
are any less severe. The pre-pandemic 2019 TIMSS-Numeracy study showed that 63% of
learnersin Grade 5could notadd, subtract, multiply, or divide one- or two-digit numbers,
nor could they solve simple word problems (Reddy et al. 2020; Spaull et al. 2022). These
basic mathematical skills should have been acquired in the Foundation Phase.

The form of therotational timetable wasleft to the schools' discretion. Consequently,
learners had limited and uneven exposure to the curriculum and the Funda Wande
programme. Funda Wande also had to iteratively experiment with different training
modes (virtual, in-person, or hybrid) as a response to national surges in Covid-19 cases.
Based onlearningsand feedback from the intervention team, the implementers evaluated
and adapted to the ever-changing environment brought on by the Covid-19 pandemic.

Rotational timetables were ended at the beginning of 2022. Though encouraging,
teachers had inadvertently grown accustomed to the new normal of smaller class sizes
(typically 50% of their ‘normal’ class sizes) during the extended implementation of
rotational timetables. Reintroducing full class sizes of roughly 65 learners per teacher
may have left teachers feeling overwhelmed. Teachers have listed large class sizesas one
of the top priorities for policy changes (OECD, 2020). New evidence of increasing large
(50+) and extreme (60+) class sizes between 2015 and 2019 are also cause for concern
(Reddy et al. 2020; Spaull et al. 2022). Within this context, TAs can be employed in a
structured programme to help teachers manage large class sizes.

3 Intervention design and implementation

3.1 School selection

In collaboration with the Limpopo Department of Education (LPDOE), Funda Wande
recruited 120 primary schools in the Capricorn North and South districts. To qualify,
schools had to meet the following criteria:

e No-fee (quintile 1-3)

* Sepedilanguage of learning and teaching (LOLT) in Foundation Phase

* Not have chronic managementissues

® Thelearner-educator ratio should not exceed 65 learners per educator, nor have
fewer than 20 learners per educator

Not have more than four classes per grade

* Nomultigrade classes

e Not part of an existing project for early-learning outcomes in the Foundation Phase.
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The broad rationale for the above criteria was to identify ‘typical’ no-fee schools. To
that end, we wanted to exclude very large and very small schools and those completely
dysfunctional (i.e., in an ongoing dispute with the Department). We also did not want
to confuse teachers by introducing a new programme when they were already trying
to implement another. From the 2019 EMIS master list, of the 519 no-fee primary
schools in the Capricorn North and South districts in Limpopo, 379 (73%) were eligible
for applications. Funda Wande invited these schools to apply for the intervention and
received170applicationswhichwerevetted. Weselected 120 schools forrandomisation.
This selection pre-randomisation was based on the motivation written by the principal
and Foundation Phase head of department (HOD) in the application letter. The 120
schools were randomly allocated into three arms of 40 schools each: (1) TA arm, (2)
LTSM arm, and (3) control arm. The programme supported Grades R and 1 in 2021
and phased in Grade 2 in 2022. All intervention schools received a comprehensive set
of materials from the literacy (see Mtsatse 2022) and mathematics (see Sapire et al.,
this volume) programmes. These materials included Learner Workbooks and Teacher
Guides (one for language and life skills, and one for mathematics), which structure and
sequence the entire curriculum. Additional resources such as Vula Bula anthologies
on a 1-1 ratio (see Katz & Rees, this volume) and mathematics manipulatives were
provided for learners in both intervention arms. In addition, all teachers in the
intervention schools received quarterly training, and any additional resources (e.g.
modest classroom librariess) were provided to all three arms to maintain balance in
the sample.

3.2 Recruitment and roles of teaching assistants

3.2.1 Recruitment of teaching assistants

Sourcing and filtering

Recruitment of TAs followed the allocation of schools to the three arms. Funda Wande
had to answer an important question: how to best recruit from a large pool of unemployed
youth in a short timeframe. Recruitment involved a three-stage process: sourcing and
filtering applicants, conducting competency assessments, and a final selection day.

The opportunity was advertised at the TA intervention schools and other hotspots
that would attract youth. Interested youth were required to register online so that they
could be filtered according to basic criteria. Applicants needed to be unemployed at the
time of recruitment, between the ages of 18 and 28, fluent Sepedi speakers, with at least
a Grade 12 qualification (or NQF level 4 equivalent). It was also important to recruit TAs
from the communities that the schools served as this would limit churning caused by
poor fit and high transport costs. Youth who met these criteria were invited to take a set
of competency assessments to evaluate their suitability for the programme.

5  Breadline supplied 21 classroom libraries across all three arms of the intervention. Each classroom
library had 78 titles from Biblionef, Book Dash, Mikhulu Trust, and Bargain Books.
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Competency assessments

Assessmentswere online, and applicants would need atleast an entry-level smartphone
and internet connectivity to access them. The competency assessments could be
completed in less than ninety minutes. Six assessment hubs were set up at schools
across the intervention districts equipped with internet connectivity and devices to
loan. The absence of these hubs and devices would have excluded many prospective
candidates because of their economic vulnerability and not their competencies.
Roughly 1,200 applicants were assessed over three days®.

The competency assessment was divided into sections, which tested applicants’
numerical and language reasoning, work values, preference profile, and personal
attributes and skills. The numeracy assessment used items at a similar level to
released items from the TIMSS Grades 5 and 9. The language reasoning assessment
was conducted in Sepedi and tested their comprehension skills and fluency. The work
values, preference profile, and personal attributes and skills sections included basic self-
reported questions that would help to rule out candidates who would be very obviously
unsuited to a teaching-assistant role. A minimum score of 50% on all the sections
was required to pass the assessment. This rule was only relaxed where not enough
candidates at a particular school had passed”. Although all the assessed candidates had
passed Grade 12 or NQF 4, less than 40% of the assessed candidates passed the numeracy
and literacy assessments. The highest-scoring 256 youth were invited to the final round.

Final selection

The final round of the recruitment process was a selection day bootcamp where eight
Funda Wande staff could meet the 256 candidates and observe their interpersonal,
problem-solving and communication skills, and ability to work in teams. The selection
day had four one-hour-long stations: (1) literacy, (2) mathematics, (3) Harambee Youth
Employment Accelerator’s Choose-to-win®, and (4) an administration station®. Thus,
each candidate spent four hours at selection, rotating from one station to the next in
groups of 16. This process was repeated until all 256 candidates had been observed.
The best-performing 145 candidates were appointed as TAs, 77 of whom were
allocated to Grade 1, the focus of this chapter. The TAs’ salaries were funded by the
Youth Employment Service (YES), which paid a minimum wage (R3,760 per month in
2021). The TAs were then appointed and trained before their first entry into schools.

6 A special arrangement was made for applicants from schools in very remote areas who could not
make it to the hubs. This extended the finalisation of the recruitment process by two weeks.

7  There were some schools where not enough applicants had passed all sections of the competency
assessments. In such cases we allowed applicants to move onto the next round if they obtained
50% for the Numerical and Language Reasoning sections.

8 A short course to observe the candidates’ soft skills such as punctuality, positive attitude, and
curiosity. This was a series of videos followed by prompting questions for small group discussions.

9 Candidates submitted certified copies of their identity document, Grade 12 certificate, a signed
affidavit stating that they were unemployed at the time of recruitment, proof of residence, and
completed and signed MIE indemnity form. Their fingerprints were captured for criminal
background checks. We submitted the above documents to MIE (mie.co.za) which did the
verification checks within two business days.
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3.2.2 The role of teaching assistants

Schools selected for the TA intervention received one TA per teacher. The TAs attended
school daily and mostly remained with their assigned teacher for the year. Funda
Wande recruited six TA mentors who were responsible for oversight and monitoring
the 145 TAs. Each mentor was responsible for 21 to 26 TAs which translated into one
mentor overseeing four to ten schools, depending on the number of classes per grade.
A further description of the mentors is in Section 3.3. below. These mentors facilitated
the introduction of TAs to schools at the beginning of the year. They were required to
have meetings with the TAs, their teachers and, if possible, the school principal and /or
HOD. The mentors also had to discuss the partnership agreement and create a shared
understanding of the relationship between the TA, Funda Wande and the school. The
partnership agreement detailed the duties, responsibilities, and limitations of the TAs’
role, aswell as some guidelines on how the teachers and TAs should relate to each other,
which are discussed below.
TAs could be expected to perform the following duties:

e Assisting the teacher during class for the duration of the school day. TAs were not
meant to be general school assistants or cleaning staff but were expected to create
an environment that would facilitate improved teacher practice.

o Assisting their teacher with administration (such as taking roll call or marking).

e Helping the teacher set up the classroom before lessons and pack away materials
afterwards.

e Helping the teacher identify and support learners who were struggling to grasp
certain skills and concepts.

e Helping the teacher oversee and assist the learners during whole-class and
independent activities.

e Revising concepts with learners that teachers had previously taught.

* Readingaloud to learners, assisting learners with independent reading,
handwriting, and other tasks for which the TA has been trained.

e Doingremedial exercises and games with learners during class or break times.

e The TA was also obligated to report to their mentor - who would, in turn, report
to the school management team and the Funda Wande TA project manager - any
incident where the rights of any children as outlined in the Children’s Act. No. 38
of 2005 were violated, for example, corporal punishment and any abuse of a sexual
or physical nature.

TAs were not trained for nor permitted to perform the following tasks:

e Teaching new material/curriculum to learners in small groups or the whole class.
e Ensuring that the curriculum was completed.

e Covering any financial costs of learners or teaching.

e Arranging and/or supervising extracurricular trips or activities for learners.
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e Communicating with parents regarding the progress of or any challenges learners face.
e Supervising classes alone for more than 15 minutes®.

To create a healthy working environment between the teacher, school management,
and TA, some parameters and conduct guidelines had to be established, understood,
and mutually agreed upon. Both teacher and TA had to foster a relationship of mutual
respect where the teacher would guide and mentor the TA. Should disagreements arise
between the two parties, both ought to try and reach aresolution before involving a third
party (ideally a more senior member of the school's management and /or the mentor). It
was important for the TA to be punctual and inform the teacher should anything delay
them or necessitate them being absent. The TA was to remain in the school until the
teacher indicated that they may leave.

3.2.3 TA monitoring and support

Mentors were responsible for the training, monitoring, and support of TAs. The
selection of mentors was done in three phases: two mentors were hired in September
2020, three were hired in October 2020, and one in March 2021. The mentors had
tertiary qualifications in education, linguistics, social work, and psychology, among
others. They also all had some experience working with learners in some capacity.
They had a strong affinity for and prior experience working with youth. Although
advantageous, they were not required to have a professional qualification in education
and/or experience working in the Foundation Phase. Rather, they were required to
have the attributes and experience that would make them effective trainers and good
mentors to young people. Of the six mentors, one was male, and five were female.

As far as possible, schools were allocated to mentors in an effort to make it
easy to travel to schools for their visits. Another consideration was that it should be
geographically or logistically (in terms of access to transport) feasible for mentors to get
their TAs together for training.

3.2.4 Frequency of visits

While the TAs were permanently in schools from Monday to Friday, mentors conducted
school visits from Monday to Thursday, arriving at the start of the school day. They
would usually visit one school daily and observe the TAs during mathematics and
Sepedi home-language lessons. Subsequently, those TAs would be given one-on-one
feedback on the lesson the mentor had just observed. These feedback sessions could
be individual or group sessions, and they could take place in the presence or absence of
the teacher, depending on the nature of the feedback. Because mentors only observed

10 In the event of the teacher’s absence, the TA was allowed to supervise the class and do revision
work, provided another school teacher did regular visits. If the class being supervised by the
TA was not visited by any teachers for more than 30 minutes, they were required to leave the
classroom, inform the HOD, and inform their mentor. They would return to the classroom when
another school teacher was present. Anecdotes suggest that in reality, TAs would sometimes be
left alone with learners for longer than 30 minutes and would end up teaching the class. This was
not formally reported to Funda Wande management at the time of intervention.
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mathematics and home-language lessons, they would not necessarily do lesson
observations for all the TAs during a particular school visit. However, TAs who did
not receive an individual visit would still have the opportunity to check in with their
mentor, ask questions about the content, and share challenges they were facing at the
school or in their job more generally.

The intention was that each school should be visited by a mentor four to five times
perterm,depending onthe numberofschoolsallocated tothe mentor. Inamonth, all the
schools in the TA arm would have been visited by a mentor at least once. The frequency
and nature of these school visits were critical for fostering strong relationships between
the mentors and the TAs. However, the TAs did not get as much support as envisioned,
due to interruptions by the Covid-19 pandemic and mentors being involved in training
and other stakeholder engagements. In Term 1, schools were visited by a mentor on
average three times. In Term 2, schools were visited by their mentor between three and
five times. Term 3 was hardest hit with schools being visited by their mentor only one
to three times. The TAs were also in communication with their mentors via WhatsApp
and gathered for centralised training once per term (discussed below).

4 Structured pedagogy

The Funda Wande TA intervention falls within the ambit of a structured-pedagogy
programme which is a coordinated and combined approach that consists of materials
and support that structure teaching and learning for the teacher. These include a
teacher guide, learner materials, training, and continuous support (Piper & DeStafano,
n.d.). In this section, we discuss these elements.

4.1 Learner- and teacher-support materials"

According to the CAPS mathematics curriculum, by the end of Grade 1 learners
should have a basic understanding of: numbers, operations and relationships;
patterns, functions, and algebra; space and shape (geometry); measurement; and data
handling (Department of Basic Education 2011). In literacy, learners enter the grade
as non-readers and should progress to being emergent readers by the end of Grade 1
(Ardington et al. 2021). At the emergent-reader level, learners should have developed
some phonological awareness, understood the alphabetic principle and known all
single-letter sounds. This enables them to form syllables and words and read, write, and
understand simple sentences. The mathematics®? and Sepedi home-language materials
have been collaboratively developed by Funda Wande, specialists across universities,
and government curriculum advisors. All intervention schools received a set of teacher
guides, learner activity books, big books, Vula Bula anthologies of Sepedi graded

11 For external evaluation reports on the mathematics and home-language materials please see
Evans & Sorto (2021), and Mason & Snow (2021) respectively.

12 Bala Wande has taken a bilingual approach to language because of the recognition that the use of
code-switching and translanguaging is prevalent in mathematics lessons across the country.
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stories, a bilingual dictionary, posters, teacher- and learner-manipulatives. A more in-
depth discussion about the development and use of these materials can be found in the
Mtsatse (2022) and Sapire et al. (this volume) chapters of the Reading and Intervention
Volumes in this series, respectively.

4.2 Training

The TA intervention mainly adopted a cascade approach to training. Literacy and
mathematics specialists who were involved in the materials development trained the
mentors and teachers on the content for the term. The mentors, in turn, trained the TAs
with support from the specialists. The decision for mentors to train the TAs served both
a logistical and relationship-building purpose. When mentors conducted the classroom
observation, they would be able to revisit the concepts they trained the TAs on, and the
TAswould, in turn, be confident in the mentors’ ability to guide them. Training took two
days for literacy and two days for mathematics per term (i.e. four full days of training per
term for teachers, mentors, and TAs). This section summarises the content on which TAs
were trained in terms 1 to 3 of 2021. A more detailed outline is available in Appendix 02.

4.2.1 Mathematics

The mathematics or Bala Wande (BW) programme focused on developing the learners’
abilitytounderstand and work with numbers (number sense). Thisnecessitated emphasis
on the numbers, operations and relationships domain. The programme placed a lot of
weight on conceptual understanding through the whole-class learner activities and on
procedural fluency through the mental-maths activities on which TAs were extensively
trained. Learning was facilitated by reinforcing previous lessons and building on the
prior knowledge that was needed to meaningfully take part in the activities.

The content covered moved progressively from creating foundations for number
sense in term 1, introducing addition and subtraction in term 2, to the implementation
of a ‘catch-up programme’ in term 3. Learners were scaffolded by first being taught
to recognise and write numerals, order and compare numbers, understand number
bonds, work with two-dimensional shapes (recognising, counting, and sorting), and
recognise and understand the reasoning behind patterns. Mathematical operations
were introduced in the second term when the foundations of number sense should
have been consolidated. Term 2 thus progressed from concepts of increasing and
decreasing (and the relationship to addition and subtraction), to the use of a number
track and the processes of counting all (starting from 1) and counting on (starting
from the number they are adding to), to the use of number bonds. TAs were trained to
pay special attention to helping learners develop their mathematical vocabulary and
helping learners to express their thinking by talking out loud so that the teacher could
help them with their conceptual knowledge.

By term 3, it was evident from internal monitoring that teachers were struggling
to keep up with the curriculum. In response to this, a Read, Write, Calculate Catch-
up programme was implemented, which revisited and consolidated the concepts
of number bonds, addition, and subtraction that were taught in the previous term.
Furthermore, both teachers and TAs were trained on strategies to help struggling
learners, such as reflective guidance and scaffolding levels.
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4.2.2 Literacy

Underpinning the literacy programme (Funda Wande, FW) are the five pillars of
literacy acquisition namely, phonemic awareness, vocabulary, phonics, fluency, and
comprehension (National Reading Panel, 2020). The programme followed an explicit
and systematic approach to teaching phonics to emergent readers. The activities in
this programme are based on a gradual-release model that moves the responsibility of
reading from teachers to learners in an ‘I do, we do, you do’ manner over the course of
five reading activities (see Figure 1). A more detailed outline of the reading activities
(and the role of the TA therein) is available in Appendix 01.

Figure 1 Image of the Gradual Release of Responsibility model

Look at the diagram below

Notice who does the reading in the different CAPS Reading Activities.
Another way to think of this gradual approach is with these three steps:
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Note: Funda Wande, Reading Academy Combo Book, page 88, CC BY 4.0. From https://fundawande.org/
learning-resources?i=11#learningResourcesHolder

TAs were trained on the five reading activities in Figure 1 to build an understanding
of the role of the teacher and learners in each activity, the expected outcomes of the
activities and the best way to support them. TAs were expected to lead the read-aloud
activity with learners but play more of a supportive role to learners in the remaining
four activities.

Read-aloud: ‘l do’

TAs were expected to conduct read-aloud activities during the “listening and speaking”
lesson at the beginning of the Sepedi home-language period. During this activity, the
TA was encouraged to read fluently, with expression and intonation. The TA was also
trained to ask a set of comprehension questions while learners answered orally. In this
activity, the TAs were taught how to expose learners to vocabulary that would be taught
throughout the day.

Phonics and handwriting

The TAs were taught the phonics lessons that were covered in the term. Phonics was
taught in a planned sequence and pace where the teacher or TA first modelled the
letter-sound relationship, practised with the learners, and then allowed the individual
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learners to practise orally. It was important for the learner to be able to identify the letter
sounds quickly and accurately regardless of the order of representation. Learners were
taught to blend lettersinto syllables, syllables into words, and words into sentences. The
phonicslesson was reinforced with handwriting or building words with word cards. TAs
were also explicitly taught how to help learners with the foundations of handwriting,
such as pencil grip and drawing different letter formations within writing lines.

Read, write, calculate catch-up programme

Asaresponseto the organisational call to create a month-long catch-up programme, the
literacy team focused on three components of reading: (1) decoding, (2) comprehension,
and (3) response.

Decoding involves recognising phonemes (the smallest unit of sound in a
language), developing letter-sound knowledge, and using this knowledge to read
or sound out letters, syllables, words, sentences, etc. This should be done quickly,
accurately,and with the correctintonation. The caution that was repeatedly emphasised
here was that decoding is not an end in and of itself. It is a vehicle for making meaning
from text (comprehension).

Comprehension involves knowing the meaning of words and understanding
what they mean in the context of a sentence, paragraph, etc. Continuous scaffolding is
created by linking new knowledge to existing knowledge, which opens learners up to
being responsive.

Response involves the learner producing a reaction /feeling, an oral response such as
a question, or a written response such as ‘What I thought about this story’. This facilitates
thinking about what has been read and developing considered responses and motivates the
learner toread, and allows them to gain insight and knowledge from the text they have read.

To increase the focus on the above components, the programme prioritised
listening and speaking, reading, and phonicslessons to help teachers, TAs, and learners
who had not been able to keep pace with the curriculum.

5 Midline results reflection

The intervention’s midline evaluation ran from Term 3 Week 4 to Term 4 Week 2.
Evaluators (Ardington & Henry, 2021) found that learners who received the TA
intervention gained 0.44 standard deviations in their EGRA scores and 0.38 standard
deviations in their EGMA scores compared to control schools. Given that the
intervention was conducted during a pandemic, these results - the largest impact sizes
from an RCT in education in South Africa - are especially noteworthy. In this section,
we briefly discuss the results from the Funda Wande Limpopo Midline report.
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Figure2 Graphs of the percentage of learners scoring zero in EGRA (first) and EGMA (second)
subtasks

Listening comprehension
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Words
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Oral Reading Fluency 82%
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Addition

Rational counting (write)
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Note: Adapted from Ardington and Henry (2021)

Acloserlookatthe EGRA subtasks revealsthe widespread impact of Covid-19-associated
learning losses (see also Ardington et al. 2021). Although intervention learners had
developed their oral language skills somewhat, with the average score for listening
comprehension being 55% (TA intervention) compared to 49% (control), the majority
of learners scored zero on sub-tasks that assessed their decoding skills. For example,
80% of learners in control schools could not read a single word in Term 3 of Grade 1,
statistically significantly greater than 67% in TA intervention schools. Pre-pandemic
studies show that the percentage of learners in South Africa who could not read a
single word by the end of Grade 1 was between 30% and 55% (Ardington et al., 2021).
Therefore, the TAs managed to keep learners afloat amid devastating learning losses.
Similarly, in mathematics, learners were unable to achieve Grade 1-level
proficiency. Learners were able to correctly engage the foundational skills that were
crafted for the first term, such as the rational counting, number identification, and
number comparison sub-tasks. However, they were unable to move from these
foundational skills toward number sense. On average, learners in TA intervention
schools were only able to correctly complete 2.4 addition number sentences of the
type (2 + 3 = ) and only 1.6 subtraction number sentences of the type (3 — 2 = )
per minute. These results were statistically significantly higher than those of learners
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in control schools. We posit that this indicates how learners do not fully understand
number bonds or are unable to translate working with number bonds to working with
number sentences.

Figure 3 Graphs of the fluency in EGRA (on left: items per minute) and percentage correct
in EGMA (on right) subtasks.
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Note: Adapted from Ardington and Henry (2021).

Despite achieving much higher comparative results, learners in TA intervention
schools are nowhere near reaching grade-level proficiency. The Read, Write, and
Calculate Catch-up programme was only implemented in Term 3 - teachers and
TAs had insufficient time for implementation. However, TAs have ameliorated the
learning losses felt in LTSM intervention and control schools. More research is
needed to understand better how TAs can effectively play a part in a learning recovery
programme.

6 Recommendations

6.1 Rigorous selective recruitment

We cannot overstate the value of putting effort into recruiting the right youth to join the
programme. We found that the best way to select from a large pool of job seekers was to
filter through a basic set of requirements, assess whether the candidates had the desired
knowledge, competencies and skills, and evaluate their interpersonal and soft skills. Initial
filtering using easy-to-mark literacy and numeracy assessments allowed us to reduce the
total to manageable levels before filtering on merit-based criteria. Asaresult of this rigorous
recruitment (and a symptom of the high rate of youth unemployment in the country), we
attracted many candidates who exceeded the minimum requirements. A third of the 2021
cohort of Funda Wande TAs had or were working towards post-Grade 12 qualifications,
including postgraduate qualifications in education. We believe the main factors that
determined the success of TAs in schools were trainability, performance, and retention.
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6.2 Adaptive and responsive training

Once satisfled with the calibre of the recruited TAs, we needed to upskill them on
mathematics and literacy content and classroom readiness as well as familiarise them with
the programme’s LTSM they would be using. This training and development of TAs had to
happeninunprecedented circumstances. The team had to be especially agile and constantly
adapt to the ever-changing environment with the aim of improving learner outcomes.

6.3 Ongoing monitoring and support

The dedicated team of mentors (and Funda Wande subject specialists) were invaluable.
Apart from training TAs and keeping them accountable for their work, the mentors
provided important psychosocial support to TAs. Mentors motivated and encouraged
their TAs who were working in difficult contexts and facing the reality that many of
their learners would not reach grade-level proficiency by the end of the year. Mentors
also helped to mediate if there were conflicts or misunderstandings between TAs and
school staff. More important than content knowledge, the key factors in building an
effective support system were that the mentors conducted relatively frequent school
visits (at least once a month) and had a high capacity for relationship-building.

6.4 Opportunities for growth

6.4.1 School and teacher preparedness

Schools readily welcomed TAs despite being under-prepared for a structured TA
intervention. As a result, TAs were not always deployed in the most effective functions.
Teachers and school management were not given introductory training focused on making
use of TAs in their classrooms. Consequently, TAs were often given tasks, which did not
translate into improving learner outcomes®. This was adapted for the 2022 intervention.

6.4.2 Limited time for revision, play and small group work

The school closures and rotational timetables put teachers under immense pressure
as they tried to keep pace with the curriculum. TAs were trained on activities and
games designed to scaffold and spark the learners’ love for learning. These practices
were often not prioritised in the classroom, even though teachers and TAs were
trained explicitly on them. From internal monitoring, we found that no mathematics
games were played with learners in 38% of the lessons observed by mentors in terms 3
and 4. Similarly, there was no small-group work done by the TA in 34% of the literacy
lessons observed. This is concerning as it indicates that struggling learners were still

13 Conversely, in some cases, TAs conducted reading activities and other parts of the lesson that
should have been reserved for the teacher. This was due to teachersleaving the classroom for more
than 30 minutes at a time. This was not formally reported and is implied from anecdotal evidence.
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not getting enough focused attention to learn even with the addition of a TA to the
classroom.

These are some of the key pragmatic learnings we had from our first year of
working in the TA schools. The intervention is currently set to end in December 2022.
The return of full (and overcrowded) classrooms presents new challenges of improving
learner outcomes with the presence of effective TAs in the classroom.

6.5 Wider implications: Presidential Youth Employment
Initiative - Basic Education Employment Initiative

Towards the end of 2020, the government rolled out the Presidential Youth Employment
Initiative - Basic Education Employment Initiative (PYEI-BEEI) asa response to high youth
unemployment and the dire socio-economic conditions exacerbated by the pandemic.

We have committed R100 billion over the next three years to create jobs through
public and social employment as the labour market recovers. [...] We are going to
create 300,000 opportunities for young people to be engaged as education and
school assistants at schools throughout the country

President Cyril Ramaphosa (October 2020).

The Department of Basic Education has been the biggest beneficiary of this economic
stimulus package. Although it was initially meant to be an employment initiative,
there are real opportunities to improve learning outcomes. Given that the PYEI-BEEI
initiative was rolled out in 2021, these ‘educator assistants’ (who are different from the
TAs discussed in this chapter) were also in treatment- and control-schools. While this
programme holds much promise for large-scale impact on learning outcomes, it is our
view that that promise depends on more rigorous selection, training, and support in
line with the programme documented in this chapter and the provision of a structured
pedagogy programme with aligned materials. Through continuous experimentation at
a small scale and engagements with the government, there is an opportunity to show
how youth can be employed in a nationwide learning-recovery programme.

7 Conclusion

The Coronavirus pandemic exacerbated the already severe gap between where learners
should be and where most learners are at the end of each grade. The Funda Wande
Limpopo TA intervention was implemented while learners around the country were
experiencing severe learning losses. At the end of one year of the intervention, learners
in TA intervention schools made substantial gains in both mathematics and home-
language compared to schools that continued with business as usual (control schools).
Some of the supporting factors behind this were the recruitment of highly capable and
well-suited TAs, strong relationships between TAs and their mentors, close monitoring
and support, and high-quality materials and training developed by Funda Wande
content specialists.
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Even after the significant gains in these intervention schools, the picture remains a
sobering one, as learners were still far from reaching grade-level proficiency at the time
of evaluation in Terms 3 and 4. There is space for improvement in terms of programme
fidelity. Learners are still not getting enough focused attention and opportunities for
remediation through small group activities and games. Furthermore, it is yet to be
determined if the end of rotational timetabling will harm learners (due to larger class
sizes) or help them (through better curriculum coverage). Nevertheless, the lessons
learned from the design and implementation of the TA intervention are encouraging
and can be applied more broadly to the education system.
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Recruitment of Teaching Assistants

FundaWande

S Reasing for Meaning Teacher Assistant Mentors

LOCATION: POLOKWANE

Overview

Funda Wande is a dynamic not-for-profit organisation that aims to ensure that all learners in South Africa can read for
meaning (Literacy) and calculate with confidence (Maths) in their home language by the age of 10. Reporting to the Project
Manager, the Teacher Assistant Mentor (TAM) will help train and guide TAs on early grade learning content. They will also
provide psychosocial support to TAs and help them navigate challenges working with learners and schools.

Job responsibilities and role:

Mentoring

o Develop TAs' skills and behaviours through professional development provided by Funda Wande. This includes
facilitating and coordinating training and workshops for TAs.

o Provide technical support to TAs on the Funda Wande website and APP. Help TAs with the use of Funda Wande
resources and materials to support teachers’ instruction and planning.

o Conduct lesson observations and provide feedback to TAs on how to better assist teachers and supportlearners.
Develop and maintain relationships with teachers, school management teams, subject advisors, and other TAMs.
Attend workshops related to Funda Wande work.

Administration, Planning & Reporting

e Prepare weekly/monthly work schedules and share them with the Project Manager.

e Submit data, logs and documentation related to mentoring.

o Prepare weekly reports detailing activities completed, challenges faced, and achievements reached by TAs.
o Thoroughly plan and facilitate meetings TA feedback meetings.

Experience and Qualifications:
e Degree in Education (Foundation Phase).
e Minimum 2-year experience teaching in Foundation Phase or working with Foundation Phase aged children.
e Proficient in Microsoft Office, Google Suite, and related applications.
e Proficient in Sepedi and English (both oral and written) and can communicate Foundation Phase Maths in Sepedi.
o Avalid driver’s license and own reliable transport.
o Experience working with youth is essential.

Behavioural competencies:
o Models continual improvement, demonstrates lifelong learning, and applies new learning.
e Demonstrates leadership qualities and strong interpersonal skills, including giving and receiving constructive
feedback. Ability to work effectively as an individual and as a member of ateam. Shows ability to take initiative.
o Ability to adapt to changing organisational needs, conditions, and work responsibilities as required.
o Strong conflict management/mediation skills.

Contract:
18 months with the possibility of extension.

Applications:

To apply for this position, please submit the following to applications@fundawande.org
* A 1l-page motivation letter
o A 3-page (maximum) CV

Deadline for applications:
29 January 2021

If you have not heard back from us by the 28 February 2021, please consider your application unsuccessful.
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Content of Teaching Assistant Training

The following section expands on section 4.2 of this chapter, giving a more detailed
description of the content on which TAs were trained.

Mathematics

Creating foundations for Number Sense

The focus of Term 1 was largely on the number subdomain. The content was structured
to build the foundations of number sense in the 1 to 10 number range. Learners
were scaffolded by first being taught to recognise and write numerals, ordering and
comparing numbers, understanding number bonds, working with two dimensional
shapes (recognising, counting, and sorting), and being able to recognise and understand
thereasoning behind patterns. Mathematical operations were introduced in the second
term when the foundations of the numbers should have been consolidated.

Introducing addition and subtraction

The beginning of Term 2 focused on the concepts of increasing and decreasing as well
as the relationship to addition and subtraction. Teachers and TAs were introduced
to the number track where they were explicitly trained on how the activity helps the
learner from counting all (starting from 1), to counting on (starting from the number
they are adding to), which would progress to using number bonds. TAs were trained to
pay special attention to helping learners develop their mathematical vocabulary and
helping learners to express their thinking by talking out loud so that the teacher would
help them with their conceptual knowledge.

Addition number sentences (e.g. 2 + 3 = []) were introduced in the second week
of Term 2. The concepts that were developed involved join type problems (combining
two quantities to make a total), compare type problems (similarities and differences
between quantities), and interpreting oral word problems. Similarly, subtraction
number sentences were introduced in week 4. Here teachers and TAs were trained on
change type problems (subtracting a smaller quantity from a larger quantity) and part-
whole type problems (separate the whole into two parts). These concepts were meant
to be consolidated within the first six weeks of the term. The remaining four weeks
were dedicated to introducing measurement, sorting three dimensional objects, and
understanding repeated geometric patterns.
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Read, write, calculate catch-up programme

By Term 3 it was clear that the rotational timetabling was making it near impossible for
teachers to keep up with the curriculum. Since one of the tenets of Funda Wande is to
prioritise children'’s learning over keeping pace with the curriculum, the organisation
implemented a ‘Read, Write, Calculate Catch-up programme’. This meant that the first
month of Term 3 was dedicated to consolidating concepts that should have been learned
in the first two terms. Teachers could resume the planned instruction for the remainder
of the term after this first month of catch up with the approval of the province and
district education departments.

The Read, Write, Calculate Catch-up programme revisited and consolidated
the concepts of number bonds, addition, and subtraction that were taught in the
previous term. Furthermore, both teachers and TAs were trained on strategies to help
struggling learners such as reflective guidance and scaffolding levels according to the
Concrete-Pictorial-Abstract (CPA) strategy (Jordan, Miller, & Mercer, 1998) which are
discussed below.

When reflective guidance is applied correctly, learners are given the opportunity
to improve their mathematical thinking. There are three components of this strategy:
(1) noticing and engaging the errors that learners make, (2) asking learners questions
that will encourage them to evaluate and correct their reasoning instead of giving them
the answers, and (3) understanding the value of scaffolding levels tool (Figure A1) to
help learners improve their reasoning and conceptual knowledge.

Figure A1 Strategy of using Concrete, Pictorial, Abstract (CPA) scaffolding levels

Scaffolding levels

1 Concrete involving the child

For example, using fingers or using actual childrenin the
demonstration

2 Concrete involving other concrete objects
For example, counters or blocks or beads

3 Drawing objects instead of using concrete ones

The child draws the objects they are counting or adding
instead of working with real concrete objects.

y
Al

4 Drawing a simple icon that represents an object

The child draws a stick, for example, to represent a
person or object instead of drawing the actual object.

5 Symbols

The child starts to replace the objects with more formal
symbols which represent the number they are working
with.

Source: Funda Wande, Limpopo Grade 1 Term 3 Training slides, CC BY 4.0.
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Literacy

The literacy programme applied the spiralling model to scaffolding the learning
progression for children. Concepts were introduced through the theme of the week
and revisited several times while increasing the complexity of each revisit. This was
designed to give learners multiple opportunities to be exposed and practice new
knowledge while building on existing knowledge.

Shared reading: 'We do'

In this activity, the responsibility of reading shifts to mutual participation of the teacher
and learners. The teacher should first model fluent reading then learners join in while
the teacher points under the printed text. Comprehension and decoding questions
should be asked in a manner that builds on prior knowledge. During this time, the
TA was meant to assist the teacher by observing the class, helping with classroom
management and identifying struggling learners.

Group guided reading: 'We do' » 'You do'

The responsibility in this activity shifts further towards the learner while the teacher
guides them. Following an assessment of the learners’ abilities, the teacher creates
small groups of learners of similar reading ability. It is in this activity that the teacher
gets a chance to give learners dedicated time to read at their level (Fountas & Pinnell
2012). Each learner in the group is given an opportunity to engage with the chosen text.
During this time, the teacher should concentrate on developing the learners’ phonemic
awareness, vocabulary, fluency, and comprehension. The other learners in the group
are then expected to follow by reading silently. While the teacher is busy working with
the small group, the TA should serve the dual purpose of managing the rest of the class
and helping learners with their independent work.

Independent work and paired reading: 'You do'

These activities took place for the rest of the class during group guided reading. During
independent work, learners completed a set of tasks in their Learner Activity Books that
allowed them to practiseletter writing and recognition, phonics, and vocabulary. In the third
term, paired reading was introduced for learners who were able to carry out this activity.

Table A1 Intervention training schedule for Terms 1 to 3

Duration Attendees -
X Facilitators Content
(medium) (percentage)
TERM 1
Literacy
2 days 5 TA Mentors 2 Literacy + Introduction to Funda Wande:
(in-person) (83%) Specialists + The Workbook Approach
2 days 76 TAs (99%) 5 TA Mentors + Integration of Home Language

& Life Skills

(in-person in 6 hubs)
+ Key Practices for Read Aloud.

2 days 46 Teachers 2 Literacy
(in-person in 2 hubs) | (60%) Specialists
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Duration Attendees -
. Facilitators Content
(medium) (percentage)
Maths
2 days 5 TA Mentors 1 Maths Introduction to Bala Wande
(virtual via Zoom) (83%) Specialist Mental Maths activities

Games

2 days 76 TAs (99%) 5 TA Mentors Concept Development
(in-person in 6 hubs) Learner Activity Book activities.
2 days 46 Teachers 2 Maths
(in-person in 2 hubs) | (60%) Specialists
TERM 2
Literacy
2 days 6 TA Mentors 2 Literacy Integration of Home Language
(in-person) (100%) Specialists & Life Skills
Read Aloud demonstrations
2 days 6 hub 73 TAs (95%) 6 TA Mentors Weekly overview of Big Book,
(in-person in 6 hubs) Learner Activity Book, and
2 days 72 Teachers 3 Literacy Teacher Guide
(in-person in 2 hubs) | (94%) Specialists
Maths
2 days 6 TA Mentors 1 Maths Addition (increase and
(virtual via Zoom) (100%) Specialist decrease)
addition stories and patterns
5nd-g)ésrson 715 T RIS (RS B DA Ei 2l Introducing Subtraction
2 days 72 Teachers 3 Maths
(in-person in 2 hubs) | (94%) Specialists
TERM 3
Literacy
2 days 6 TA Mentors 2 Literacy SMART Approach to LTSM, and
(in-person) (100%) Specialists Pedagogy o
2 days 77 TAs (100%) 6 TA Mentors HESESS EME K VIR
(virtual via Principles of reading
WhatsApp) (Decoding, Comprehension &
- Response)
2 days 55 Teachers 3 Literacy Explicit and systematic
(in-person in 2 hubs) | (71%) Specialists teaching of Phonics
Group Guided Reading and
Assessment
Read, Write and Calculate
Catch-up Program
Maths
2 days 6 TA Mentors 1 Maths Addition (increase and
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Abstract

Educational technology (ed-tech) holds potential to deliver and assess
learning at scale, and yet is notoriously difficult to implement, with
most interventions delivering disappointingly low levels of impact, if
any. This chapter details key aspects of Click Learning's English literacy
intervention, leveraging ed-tech in under-resourced South African schools,
and highlights the lessons learned to date. In partnership with over 224
schools, Click has established and runs computer laboratories in Gauteng,
the Eastern Cape, KwaZulu-Natal, Mpumalanga and the Western Cape.
Click deploys the Reading Eggs suite of English-literacy online applications
to more than 125,000 learners in Grades R-7. During scheduled lessons
within the school timetable, learners work through the applications’
activities at their own pace. In this chapter we document the number of
hours learners use the applications, and present data for the years 2018
to 2021. Data on the intervention's implementation to date is followed by
a discussion of strategies for impact evaluation going forward. Click has
developed an eQuiz literacy assessment, which holds promise for low-cost
learner assessment at scale. By explaining how the programme works in
under-resourced schools and documenting programme usage and learner
outcomes, we hope to contribute to the growing literature on the potential
for ed-tech interventions to improve literacy outcomes, and to inform
strategies for learning loss recovery in the wake of the pandemic.



170

INTERVENTIONS /VOLUME 3

1 Introduction

Educational technology (ed-tech) holds potential to deliver and assess learning at
scale, and yet is notoriously difficult to implement, with most interventions delivering
disappointingly low levels of impact, if any. Despite the rapid growth of internet access
and technology use worldwide, including in low-income and middle-income countries
(United Nations 2019), as well as the proliferation of e-learning applications (Grand
View Research 2022). While ed-tech has been deployed in developing countries, little
has led to any measurable improvements in learner outcomes.

This chapter beginswith a review of the international and local literature, focusing
on available evidence pertaining to the provision of Information and Communications
Technology (ICT) in schools, and the impact of ed-tech literacy interventions. The
review explores the impact of ed-tech on early grade literacy outcomes, with a focus
on initiatives that involve structured ed-tech interventions employing self-led software
applications used directly by learners.

Next, in describing Click Learning’s (Click’s) approach, the chapter details key
aspects of the intervention, and highlights the lessons learned in leveraging ed-tech in
under-resourced South African schools to date. Click deploys the Reading Eggs suite
of English literacy online applications to learners in Grades R-7 in under-resourced
schools. During scheduled lessons within the English as First Additional Language
(EFAL) and English as Home Language (HL) school timetable, learners work through
the applications’ activities at their own pace. Click has established and runs computer
laboratories in 224 schools in Gauteng, the Eastern Cape, KwaZulu-Natal, Mpumalanga
and the Western Cape, and delivers the programme to more than 125000 active
learners.

In this chapter we highlight enabling factors for implementing ed-tech in South
Africa’s no- and low-fee schools, and outline future possibilities for measuring learners’
literacy outcomes at scale.

2 Literature

2.1 International literature

Learners who are unable to read well in early grades are at risk of poor performance in other
subjects and grades, emotional and behavioural problems, and school drop-out (Lesnick,
etal. 2010). All over the world, interventions seeking to improve foundational literacy and
numeracy have employed ed-tech with mixed results. In this paper, the authors adopt
Cheungand Slavin’s (2013, 279) working definition of ed-tech as “a variety of electronic tools
and applications that help deliver learning content and support the learning process”.
Evidence of the impact of ed-tech on learning outcomes is inconclusive (Skryabin
et al. 2015), and success is often contingent on how and under what conditions
interventions are implemented (Ndlovu et al. 2021). In their study drawing on large-
scale learner data - from the Trends in International Mathematics and Science Study
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(TIMSS) 2011, Progress in International Reading Literacy Study (PIRLS), 2011 and the
Programme for International Student Assessment (PISA), 2012 - Skryabin et al. (2015,
57) investigated the influence of individual ICT usage on learner achievement, with
inconclusive and complex findings showing mixed influences across subjects and
grades, “depending on the different types of ICT usage”.

Rodriguez-Segura (2021) shows that in some cases learning gains from ed-tech
programmes delivered after traditional classroom hours were due to the additional
learning time, rather than the ed-tech. He points to the case by Ma et al. (2020, 2), which
isolates and tests the technology-based effects of computer-assisted learning, through
a novel multi-treatment field experiment with more than 4,000 children in rural
China. While the researchers found evidence of positive overall programme effects on
academic outcomes, when the tech-based effects of computer-assisted learning were
isolated, small to no effects were found. The authors note that often computer-assisted
learning programmes are held after school, and include non-technology-based inputs
such as facilitators, and conclude that “at times, the ‘tech’ in ed-tech may have relatively
small effects on academic outcomes” (Ma et al. 2020, 2).

While the numbers of ed-tech interventions seem to proliferate exponentially,
unfortunately very few are evaluated. For example, of the 1,640 featured in Brookings’
Centre for Universal Education’s global catalogue, just 11% had been externally
evaluated, and only 26 (1.6%) with randomised control trials (RCTs) (Vegas et al. 2019).
In a rigorous review of 26 studies on the use of hardware in teaching, Muralidharan,
Singh and Ganimian (2018) find that the bulk of studies (67%) in 11 countries find no
result at all (40%) or an ambiguous result with some positive and some negative results
(27%). Only 27% of the studies found positive results and a minority found negative
results (6%). Sample sizes for studies with ‘no impact’ were often large and programme
intensity was substantial (Muralidharan et al. 2018, Appendix C).

2.1.1 Ed-tech for self-led learning

The type of interventions described as ed-tech are very wide-ranging: from WhatsApp
messaging parents or teachers, to online teacher development, and structured self-led
learning (where Click’s intervention sits). In his paper on the evidence of ed-tech in
developing countries, Rodriguez-Segura (2021) writes that structured, self-led learning
interventions are among the most effective at raising learning outcomes. Muralidharan
et al. (2018, 1) identify “the mismatch between the level of classroom instruction
and student learning levels” as a key likely cause of developing countries’ failure to
transform universal access to primary education into universal literacy and numeracy
for primary school learners. While there is a proliferation of convincing evidence on
the success of the teaching-at-the-right-level methodology (TaRL) in addressing the
heterogeneity of learning levels in classes (Vromant et al. 2021), the ways in which ed-
tech can contribute in this regard are for the most part unknown.

Self-led-learning ed-tech aims to address learner-specific gaps by adjusting
the level and pace of instructional content in response to learner engagement with
the software. In his review of ed-tech evaluations, Rodriquez-Segura (2021) finds
consistently medium to large effects for learning outcomes from interventions in
developing countries employing self-led-learning software. He notes that these
interventions are often cost-effective (as laboratories in schools and communities can
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serve multiple learners), and are best used to complement classroom instruction and
fill content gaps. However, he also cautions that the reliance on self-guidance may
better suit higher achievers, and hence increase within-class inequality.

In their study of Mindspark, a tech-enabled after-school programme in India,
Muralidharam et al. (2018) found that learners made large gains in both maths and
language, to which the researchers attribute the software’s personalised learning
and feedback. In this intervention, children in urban India used a personalised, self-
led-learning application to which they had won free access via lottery. The centres
provided 90 minutes of daily programming, six days per week. Each session comprised
45 minutes of computer-based learning that is self-led and 45 minutes of instructional
support from a teaching assistant in groups of 12-15 students for 4.5 months, i.e. a total
of 162 hours of engagement with the blended programme. The researchers found that
the programme had positive effects and was cost-effective for both maths and Hindi
across different grades. While the authors note that they could not isolate the ed-tech
aspect of the initiative in their analysis, they surmise that as similar research by Berry
and Mukherjee (2016) on an initiative providing after-school instruction to learners
of the same age found no impact on test scores, that the programme effects are “most
likely attributable to the computer-assisted learning component” (2016, 1429).

2.1.2 Ed-tech for literacy

In their meta-analysis of 84 studies with high methodological standards, and covering
more than 60000 K-12 learners in the United States, Cheung and Slavin (2012) found
that most classroom-based ed-tech programmes did not produce meaningful effects
in reading, and the higher the methodological quality, the lower the effect size. Cheung
and Slavin (2013) also reviewed 20 studies on the effectiveness of ed-tech in improving
the reading achievement of struggling learners in American elementary schools, and
found an overall positive, although small, effect. Piper et al. (2016) implemented an RCT
to evaluate three interventions for early grade reading in Kenya (e-readers for learners,
tablets for teachers, and the base Kenya Primary Math and Reading (PRIMR) programme
with tablets for instructional supervisors). The researchers found that the ICT-enabled
interventions did not improve literacy outcomes significantly more than the base PRIMR
programme without ICT, and were less cost-effective.

Comings (2020) presents a number of case studies of ed-tech interventions aiming
to improve early grade reading achievement. Included in this review is his (2018)
evaluation of “Antura and the Letters” and “Feed the Monster” in Arabic, which found
weak but encouraging evidence that the use of smartphone learning apps can build
basic Arab literacy skills and improve the psychosocial wellbeing of Syrian children.
The evaluation unfortunately suffered from high dropout rates due to implementation
in a crisis context, and hence sample sizes were small, and learners only used the
application for an average of 22 hours. Using the Early Grade Reading Assessment
(EGRA) instrument, evaluators found statistically significant improvements in syllable
reading, invented word, and oral-reading fluency. Comings (2020, 8) writes that given
the small dosage (i.e. the number of application usage hours), “the percentage gains
and effect sizes are encouraging and suggest that a larger dosage might produce
meaningful gains”.
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Another case described by Comings is the E-books 4 Khmer project (E4K) in Cambodia,
evaluated by School-to-School International (2017), which transformed reading
textbooks into levelled e-books with embedded gamified quizzes for learners to work
through at their own pace. The researchers found that students with access to the
application had statistically significant greater gains on the EGRA oral-reading fluency
and reading comprehension subtests. Although Comings expresses some misgivings
on these findings due to a difference in pre-test scores between treatment and control
groups, he notes that the large differences in gains may indicate that the intervention
had a positive impact.

Comings also presents two cases disseminating local stories and comprehension
questions to learners in Zambia and India. In Zambia, Creative Associates International
implemented the Makhalidwe Athu (‘Our Way of Staying’) project (2019), which sent
locally crowd-sourced stories in ciNyanja via SMS to families for 10 months. Children
received a story and a related set of comprehension questions three times per week,
which were also available in audio format through a free telephone call. NORAC (2018),
at the University of Chicago, conducted an evaluation employing a difference-in-
difference approach and found a statistically significant impact on oral reading fluency
and reading comprehension subtests, with an effect size of 0.27 and 0.23, respectively.
In India, Sesame Workshop India Trust (SWI) implemented the Play.Connect.Learn
project (2019) in six districts in Maharashtra over 28 months. The project made stories
in Marathi available, with accompanying comprehension games and quizzes. An
evaluation conducted by School-to-School International found statistically significant
gains in reading fluency, but not in comprehension.

In their recommendations for cost-effective learning interventions, the Global
Education Evidence Advisory Panel (2020) highlight software that “adapts to the
learning level of the child (where hardware is already in schools)” as a “good buy,” and
note that whether implemented during or after school, the approach can significantly
improve learning outcomes, as evidenced by studies in Uruguay (Perera & Diego 2017)
and India (Banerjee et al. 2005).

The prevailing message from studies on foundational-literacy ed-tech is that in
order to impact reading outcomes, it needs to be integrated into an effective learning
programme, and needs to be “well-aligned with an underlying pedagogic intervention”
(Piper et al. 2016). Some authors also note the importance of analysing the cost-
effectiveness of these interventions, and of comparing their effects with less expensive
programmes that do not include ICT investments.

2.2 South African literature

2.2.1 English literacy in South Africa

Many learners in South Africa struggle with the shift from mother-tongue instruction
to English as the Language of Learning and Teaching (LoLT) in Grade 4 (Pretorius &
Spaull 2016). In 2016, 23% of Grade 4 learners who participated in PIRLS were assessed
in English (the largest proportion of participating learners, followed by 21.8% who were
assessed in Zulu) (Howie et al. 2017). While this group was the highest-performing out of
all test languages, with a mean achievement score of 372 points, more than half of these
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learners were unable to attain the study’s lowest benchmark. Only 21% of the Grade 4
learners who were assessed in English spoke it at home, and there was a significant
difference in mean achievement scores between these learners (who had a mean score
of445) and those who speak another home language (for whom the mean score was 356).

2.2.2 Ed-tech in South Africa

In their report on “Learning with technology in low-income households in times of
disruption”, Ndlovu et al. (2021, 3) note the minimal impact of Covid-19 on well-resourced
South African schools, and attribute this in part to differentiated ICT access. The authors
propose that “while there are many hurdles to overcome in getting ICT into poor
communities, it must become a weapon in our arsenal to address learning inequity”.

While the provision of ICT in schools is in most cases insufficient for achieving
learning gains, reliably working and connected computer laboratories are an important
first step, which in many developing countries is met with multiple obstacles. Karsenti
et al. (2012, 2) identify the following types of challenges in implementing ed-tech in
12 African countries (including South Africa): infrastructural (e.g. “power outages
and internet blackouts”); technological (e.g. “insufficient and outdated computer
equipment”); human (e.g. “lack of techno-pedagogical skills and training”); and
financial (e.g. “lack of permanent funding for pedagogical ICT integration”).

In a Portfolio Committee presentation to Parliament in March 2020, the
Department of Basic Education (DBE) reported that 71% of public schools had internet
connectivity, and that 92% of these were low-speed connections. The same presentation
reports the percentage of connected schools in 2018/2019 at 69% (DBE 2020). However,
in the 2019 National Education Infrastructure Management System (NEIMS) report,
the DBE (DBE 2019) reported that 4,695 schools (20%) have internet connectivity for
teaching and learning, while 6,770 (29%) are connected for administrative purposes.
They also note in the same report that 36% of ordinary operational schools have a
computer centre (the report unfortunately does not provide information on the ratio of
computers to learners).

Perhaps the most reliable information about learners’ access to computers at
school is the recent 2019 Trends in International Mathematics and Science Study
(TIMSS), which surveyed nationally representative samples of Grade 5 (Reddy et al.
2020) and Grade 9 learners (Reddy et al. 2020a). Figure 1 presents the study’s findings
on the percentage of learners in schools with access to computers, and shows that
Grade 4 computer access has dropped from 50% in 2015 to 37% in 2019, while Grade 8
access has improved marginally from a very low 33% in 2015 to 40% in 2019.

As further evidence of the difference between de jure and de facto access to
computers, the ePIRLS exercise in South Africa in 2015/16 is instructive. Combrinck
and Mtstase (2018) document the sampling process for ePIRLS (PIRLS on a computer)
in Gauteng. The province was selected to be surveyed given its wealth and high number
of English-LOLT schools in the country (ePIRLS was only done in English).
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Figure 1 South African learners’ access to computers at school
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The selection process began with the identification of English-LoLT primary schools
with workable computer laboratories. The researchers found that although the original
list provided by the Gauteng Department of Education (GDE) contained 2,161 schools,
most of these were high schools or adult centres. After eliminating these, only 236
primary schools (allegedly) equipped with computer laboratories remained. After
contacting the principals to verify whether they did in fact have working laboratories,
the list was further reduced to just 36 schools. Of these, 25 were sampled and visited and
inreality only 15 had working laboratories (Combrinck & Mtstase 2019, S4). Of Gauteng’s
approximately 1,600 primary schools, nearly half are English-LoLT". It is striking that of
nearly 800 English LOLT primary schools in Gauteng (arguably the country’s wealthiest
province), only 36 (5%) had functional computer laboratories.

1 Of the 4604 Grade 3 learners assessed in Verification Annual National Assessment (V-ANA) in
2013, 48% reported an English LOLT in Gauteng (Nic Spaull, Personal Communication, 10 April
2022).
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Given the multiple challenges, the ePIRLS study did not meet the sampling
requirements to be featured in the International ePIRLS report, and is instead viewed
as an exploratory case study (Howie et al. 2017b). It is interesting to note that in schools
where the computer laboratory was used, both paper-based and online-reading scores
were significantly higher (93-100 points) than in schools where this was not the
case. The authors surmise that “in addition to formal teaching and possible effective
use of the computer room, the use of the computer room may be an indicator of the
overall functionality of the school, good management, and availability of many other
resources” (Howie et al. 2017b, 3).

Ed-tech research in South Africa is limited, and in most cases the findings are far
from encouraging (Chigona et al. 2010; Smith & Hardman 2014). However, in their RCT
of Numeric’s after-school ed-tech programme, Bohmer et al. (2014) found large gains
on basic numeracy outcomes, as well as higher performance in Grade 8 curriculum
questions at endline; pointing to the potential for learner-responsive ed-tech to fill
content gaps that classroom instruction may not. It is also worth noting, given the focus
of this chapter, that while the study found no significant differential treatment effect
by gender, race, home language, baseline typing speed, or cognitive development,
treatment learners with better English literacy at baseline scored significantly higher
than control learners in the bottom third on core Grade 9 curriculum maths questions.

Castillo (2017) conducted an RCT to investigate the impact of a computer-based
early grade reading intervention for improving literacy outcomes in South Africa, and
to explore whether there is a correlation in the transfer of early-literacy skills to a first
additional language. The intervention delivers the Bridges to the Future Initiative (BFI)
computer-based Grade 1-3 curriculum in Sepedi, Tshivenda, Xitsonga, and English.
The application features self-paced, interactive audio-visual multimedia that enable
the learner to hear, identify, and manipulate phonemes; play grammar, word-building
and sentence-building games; and answer comprehension questions. The software
also provides continuous assessment and feedback, and BFI teachers provide writing
and speaking exercises guided by lesson plans. The results demonstrate convincingly
that learners in intervention schools performed significantly better on mother-tongue
reading fluency measures, as well as in comprehension, and indicate that employing
guided and contextualised digital material to teach literacy can lead to early-reading
skills development. Castillo’s research emphasises the importance of establishing
baseline reading skills in a mother-tongue language for improving transfer of literacy
skills to English, although he found a ceiling in the extent to which mother-tongue
reading skills translate into English literacy skills once higher levels of mother-tongue
decoding proficiency are achieved.

There is a dearth of literature on the use of ed-tech for improving early grade
literacy in South Africa. The country’s abysmal pre-Covid-19 literacy outcomes have
been compounded by learning loss, while at the same time the system faces a fast-
building wave of teacher retirements (Van der Berg et al. 2020). Given the renewed
fervour with which expectations of ed-tech have risen following Covid-19-related school
disruptions, as well as the need to address learning loss at scale in ways that do not
require additional educators, the need for rigorous evaluations of ed-tech innovations
isurgent.
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3 Click Learning’'s implementation model

Click deploys the Reading Eggs suite of online English literacy applications in
underprivileged primary schools across South Africa. Learners in Grades R to 7 work at
their own pace through the applications, and with a programme-participation target of
22 hours per learner per year, Click hopes to improve learners’ English literacy.

The first step foranyed-tech interventionisworking, reliably-connected hardware.
This is notoriously difficult to achieve in low-income contexts (Global Education
Evidence Advisory Panel 2020). Most of the Click schools had no ICT infrastructure
prior to intervention, and this section details the factors leading to effective technical
implementation and support.

Click works closely with schools to identify suitable venues for laboratories, which
can include staff rooms, classrooms, storage rooms, and libraries. In the absence of a
suitable space, mobile tablet trolleys are deployed directly into classrooms. Of Click’s
224 school laboratories, 92% are computer-labs and 7.5% are tablet-trollies. Schools
provide various resources (e.g. classroom tables, chairs, security, and air conditioners)
and cover power and general lab-readiness costs (approximately 2296 of total laboratory
setup costs), while Click installs the equipment.

Effective ed-tech interventions are highly reliant on functioning devices, quick-
response troubleshooting, technical support and connectivity maintenance. In surveys
withschoolprincipalsinthe Western Cape, Naicker (2013) found thatthebiggest perceived
constraints to the use of computers in schools were procurement, maintenance, and
support. Most ed-tech interventions in South Africa do not take on the responsibility
for hardware, software, and connectivity procurement and maintenance in schools, and
it is often at this first hurdle that they fail, as without maximising learners’ time using
functioning ICT, programme effectiveness is at high risk.

While there is some variation across sites, Click’s general laboratory setup
comprises an average of 45 devices (desktop computers, laptops and /or tablets). Since
2012, Click has bought 8,540 devices (of which approximately 6,830 are still in use), and
manages, insures, and maintains an additional 5,270 devices owned by schools.

Click has a network of suppliers for installations, repairs, and replacements,
allowing for quick resolution and turnaround, and employs centralised warehousing,
courier services and private satellite repair teams. The use of regular audits, remote
monitoring tools, ticketing systems and asset management software ensures that
devices are maintained, fixed and replaced and downtime is limited. Click aims to get
devices repaired within 48 hours of being reported and creative solutions are employed
to further device life span (for example, faulty devices are scrapped for spare parts).

The programme relies on a constant data stream to deliver and monitor
application usage; there is no offline version of Reading Eggs. Click partners with Rain
as its primary internet service provider; the company provides pro bono data for 195 of
the 224 schools.

Security is one of the greatest challenges, and 6% of devices were stolen in 2019.
In 2020, substantial security investments were made into hidden remote monitoring
cameras and safes for devices. A new set of rigorous Standard Operating Procedures
(SOPs) was implemented, and Click collaborated with the South African Police Service,
which led to arrests. Device theft subsequently dropped to 1% in 2021.
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3.1 Systems and software

The Reading Eggs suite of online literacy applications delivers learner-responsive, level-
appropriate English content designed to build the five component skills for successful
reading as identified by the National Reading Panel (NICHD 2000): phonological
awareness, decoding, vocabulary, oral reading fluency, and comprehension. The
applications feature games, videos, e-books, and quizzes, as well as animated characters
and songs, and learners are awarded tokens and prizes as they make their way through
increasingly sophisticated levels of activity at their own pace. The platform’s ability
to track progress and match activities to each learner’s ability is especially helpful
in the South African classroom context, with learning losses (Ardington et al. 2021)
exacerbating the already-challenging heterogeneity within classes.

Table 1 Suite of Reading Eggs early literacy programmes

E-learning Application Grades Focus Area

R-1 Covers phonics skills including letter-sound
recognition, blending and spelling

2-3 Covers phonics and phonemic awareness,
(4 for sight words, vocabulary, comprehension
catch-up) | and reading for meaning

4-7 Builds reading, comprehension, spelling,
vocabulary, and grammar

Click’s implementation and scale is supported by a platform that manages and tracks
end-to-end delivery, from early design and school selection to implementation and
monitoring. The platform extracts learner-level data from the government's learner
management systems, the South African School Administration and Management
System (SA-SAMS) (via the Data-Driven Districts platform (DDD)), and from the
Centralised Education Management Information System (CEMIS), used by the Western
Cape Education Department (WCED). This information is used to create a unique login
for each learner, and track their progress.

In order to participate in the Click programme, schools need to be no-fee or low-
fee public primary schools, have strong buy-in from principals, and be located within
internet connectivity coverage. Schools are responsible for reaching and maintaining
stipulated usage targets, managing facilitators, updating the school’s learner-
management system and implementing the SOPs.
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Click delivers the Reading Eggs suite to EFAL and English HL learners in Grades R to 7.
Schools commit to ensuring that learners participate for a minimum of 22 hours per
annum, and generally allocate a minimum of between one and two hours oflesson time
per week.
Usage is monitored weekly, and Click tracks:
1. Numbersand percentages (active/registered) of learners using the programme at a
class level, with a target 80% of learners; and
2. Length of time for which learners used the programme, with a minimum target of
40 minutes per week.

Click engages over 580 youth facilitators to deliver the intervention and ensure that
laboratories are running optimally. Their responsibilities include opening and closing
laboratories, assisting learners to login, and reporting any issues. Two facilitators are
allocated to each computer laboratory or tablet-trolley, and are based at the school
for an average of seven hours per day. The recruitment process involves identifying
18- to 26-year-old South Africans with a matric pass in English and maths or maths
literacy, who are passionate about technology and working with children, and have
basic computer skills. They undergo extensive training, with ongoing professional
development. The facilitators receive a stipend equivalent to the national minimum
wage.

High capital outlays on infrastructure are a major barrier to the cost-effectiveness
of most ed-tech interventions. Chuang et al. (2021) identify the following recurrent,
often hidden costs in implementing ed-tech: network equipment and server hardware
(upgrades and spare parts), costs of replacing or repairing hardware, licence fees
and software costs, cost of piloting, testing and customising software, energy usage,
connectivity, increased security and school building infrastructure, support team
salaries, and indirect labour costs.

Click’s current annual infrastructure cost per learner is R65, which includes the
costs oflearner devices, peripherals (mice and headphones), connectivity infrastructure
and laboratory security, amortised over three years. Click's annual budget for 2022,
reaching more than 200,000 full-year-equivalent learners has implementation costs
per learner at R305. This excludes the cost of facilitators (which adds a further R130 per
learner). The total programme cost-per-learner per annum is thus R500.

Click partners with schools, government departments, foundations, and the
private sector to implement its programmes. Provincial-level government department
memorandums of understanding provide a mandate to operate in schools, and Click
works with district officials to select schools, share resources (human and financial),
support programme implementation and mediate any disputes. Schools contribute
towards the costs of software licences, facilitators, security, and hardware. In 2021
schools contributed 7% of the total programme costs. Forty-two per cent of Click
facilitators are funded by the YES programme (which covers their first year), while
corporates, schools, and implementing partners cover the rest.

Click is primarily funded by South African family and corporate foundations, as
well as companies’ corporate social investment (CSI) and skills development funding,
and an annual fundraising event, which together cover most of the annual budget.
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4 Monitoring, evaluation and learning

Click collects data on individual learner environments, usage and progression, and is
currently further developing its monitoring, evaluation, and learning (MEL) systems
and structures to measure impact on learning outcomes. This section describes the
data, plans for MEL, and possibilities for further research.

4.1 Data description

A primary source of data for ongoing MEL is ClickMart, the large data warehouse
that gathers information on learners and their schools, learner progress through
the programme and their literacy-assessment results (measured through an eQuiz).
Between 2018 and 2021 there were 184,710 learners in the sample, who were observed
365,514 times on the applications (many learners used the applications over more than
one year). We restricted our analysis to active learners (those using the application
at least once in that year), and Figure 2 below presents Click’s growth in total active
learners over time.

Figure 2 Total active learners, 2018-2021
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Around 90% of active Click learners are between Grades R and 4, with the remaining
10% between Grades 5 and 7. Between 2018 and 2021, the learner base aged slightly,
with Grades 3-4 moderately more prominent compared to Grades R-2.
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Click delivers programming in five provinces, illustrated in Figure 3. By 2021, the number of
learners had grown to nearly 130,000. Of these, 58% were in Gauteng, 20% in the Western
Cape, 14% in Mpumalanga, 8% in the Eastern Cape and the remainder in KwaZulu-Natal.

Figure 3 Click learners per province, by year

2018 2019

2020 2021

10,208

25,388

20,000 learners 40,000 learners . 60,000 learners . 80,000 learners

TheClicklearner groupisbynomeanshomogenous,withdemographicssuchasmother-
tongue, ethnicity, and English-subject changing as Click expandsits geographical reach.
Click learners are largely South African citizens (95%) and programme participation is
evenly distributed between girls and boys. About 65% of learners between 2018 and
2021 took EFAL, whereas just over 28% took English HL.

4.2 Usage

There is some way to go in reaching the targeted 22 hours per year. Figure 4 is a box and
whisker plot in which learners are placed in order from least to most hours of use. Usage
in 2018 and 2019 was clustered in ten-hour bands around the medians (13.7 hours and 15.4
hours respectively), where 50% of learners used the applications for an average of between
ten and 20 hours (indicated by distribution of the coloured boxes). The whiskers on either
side of the boxes represent the approximately 25% of learners with the lowest usage and the
25% of learners with the highest usage. The number of higher-frequency users increased

2 Theremaining 6.3% of learners either took English HL or EFAL but it was not possible to discern
which due to their enrolment in parallel-medium schools offering both subjects.
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over time: in 2018 roughly 25% of learners used the applications for between 20 and 35
hours, relative to 2019 where 25% used the applications for between 20 and 40 hours. The
progress made in 2019 towards achieving 22 usage hours was thwarted by Covid-19.

Figure 4 Reading Eggs suite of applications usage by year
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Note: n = 365,514. Medians labelled with values.

15

Hours on literacy applications
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The disruptions of 2020 saw the median usage fall to 5.3 hours per year, with far
less variability across learners. In 2020, 50% of learners were using the applications
for between 2.5 and 8 hours per year and the top 25% of users were only engaging
for between 8 and 17.5 hours per year. In 2021 usage improved, with 50% of learners
engaging for between 5and 15 hours, and the top 25% for between 15 and 27.5 hours.
Table 2 presents the percentage of learners spending a threshold level of hours on
the applications per year for 2018 and 2019 (2020 and 2021 are excluded from the table
given the disrupted school year.) It is encouraging to see the improvement at every
threshold from 2018 and 2019 withstanding the significant increase inlearner numbers.

Table 2 Percentage of learners spending greater than X hours annually on the Reading
Eggs suite of literacy apps, 2018 and 2019

2018 92.3% 71.5% 42.8% 22.8% 47,791
2019 93.4% 77.7% 52.2% 28.7% 90,422

Research is needed to determine the optimal dosage for achieving learning gains. The
stated goal of each learner spending at least 22 hours on the applications per year is
driven by the available English subject slots in the school timetable. Click plans to
commission research to determine the number of hours required to achieve minimum
scores in foundations of literacy and comprehension respectively.



09 / Using technology to improve English literacy: The case of ‘Reading Eggs’ in South Africa 2012-2021

4.3 Impact analysis roadmap

Click has developed an eQuiz which is based on the EGRA, and assesses phonological
awareness (knowledge of letter-sound relationships), decoding (sounding-out
words), word recognition, vocabulary, oral reading fluency (speed and accuracy), and
comprehension. The eQuiz can be conducted quickly and at minimal cost, and results
are availed in real-time. This presents opportunity for literacy assessment and research
in South Africa, given the large expense and amount of time required to conduct paper-
based assessments. The eQuiz allows for baseline measurement (once learners have
had a week or two to learn basic computer use), and can be conducted at various points
throughout the intervention.

Click contracted a data analytics firm to review the eQuiz data and make
recommendations. Given the disruptions of Covid-19 from 2020, data from between
the ends of 2017 and 2019 was analysed. Learners completed an assessment at the
end of 2017, and again at the end of 2019. Literacy levels were measured on a subset
of approximately 2,000 learners that answered common questions of the eQuiz in
both instances.

Preliminary results are presented in the box and whisker plot in Figure 5 with the
light pink boxes indicating results from 2017 and the dark pink from 2019. A substantial
improvement in literacy over this time period was seen for all grades. For instance,
Grade Rs in 2017 had a median of 0.19 and 50% scored between 0.12 and 0.25. By 2019,
Grade Rs had a median of 0.75 and 50% scored between 0.58 and 0.8.

Figure 5 Box and whisker plots of literacy gains by grade for subset of Click learners, from
Term 4 2017 (baseline) to Term 4 2019 (endline)
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Source: Click internal data analysed by independent M&E consultants
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Given that literacy gains are expected over a period of two years independent of any
intervention, it is useful to compare the Click learners to a benchmark group that were
not using the applications. The WCED conducts systemic assessments with learners in
Grades 3, 6 and 9. We conducted a preliminary analysis of the Grade 6 English systemic
test conducted by the WCED in 2019. Using the 2017 Grade 6 cohort as a quasi-control,
we then compared the difference in learners’ performance (those in Click schools
versus the provincial average) with that of the 2019 cohort.

The analysis finds that from a lower base, learners participating in the Click
programme for an average of 17.5 hours per year significantly outperformed the
provincial averages. While this does not present evidence of impact due to the very
small sample size (2,563 learners in four schools) and potential sampling biases, it is an
encouraging indication that warrants further exploration.

Figure 6 Percentage of Grade 6 learners passing the Systemic Tests in 2017 and 2019 in
four Click schools vs provincial results.
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Source: Provincial systemics data from WCED (2019), analysis by Click Learning

Figure7 Average Grade 6 marks in the Systemic Tests in 2017 and 2019 in four Click schools
vs provincial results.
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4.4 Next steps

The eQuiz will be run alongside the paper-based EGRA with a subsample of learners,
to validate the tool. Once this has been achieved, Click has longitudinal per-learner
data on programme usage and literacy levels, as well as demographic and environment
information which can be analysed to better understand the programme’s impact.
Dosage is the first area of focus, with a view to determining the threshold level of hours
required to effect gains for learners with different literacy levels, and in different grades.

Once a sufficiently large sample size is available, Click will be commissioning
research to employ the eQuiz /EGRA data and a within-school, fixed-effects framework.
The study will look at a particular grade within a school over time, and compare the
performance of different cohorts based on the assumption that learners in a particular
grade are a good counterfactual for learners in the same school in that grade two years
later (with the requirement that the years do not straddle the onset of school closures
and rotational timetables).

Going forward, Click’s planned scale for 2024 creates interesting possibilities for
evaluation, as it will be working with 600 schools, some of which could be randomly
selected from a list of eligible schools.

5 Conclusion and way forward

Chuang et al. (2021) note Adam et al.'s (2018) non-exhaustive list of questions to inform

readiness for large-scale ed-tech adoption:

o “Isthedigital infrastructure mature enough?

e What available devices can be leveraged for learning?

e Isthere sufficient human capacity, in addition to opportunities for continuous
professional development?

o Istherea supportive ecosystem across the developer community, donor
community, and education community?

e Isthere sufficient funding to develop, adapt, and maintain the initiative?

e Isthere support from political economy stakeholders, policy and data systems?”

Click has built a programme that, for the most part, can answer ‘yes’ to each of these,
and in doing so, has learned valuable lessons.

In order to recover from missed schooling and learning losses due to the
pandemic, there is an urgent need for additional support to learners for catch-up.
The potential that interventions such as Click presents for large-scale learner support
needs to be investigated. The big research questions in this regard are (1) What is the
programmes’ causal impact on literacy and numeracy outcomes? and (2) What is the
required minimum dosage? Research is needed to establish whether level-appropriate,
self-led ed-tech programmes can improve learners’ literacy levels, fill gaps and regain
learning losses. And if so, how these interventions can be scaled as cost-effectively and
efficiently as possible.
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The Grade R Mathematics Project
(R-Maths) in the Western Cape
2016-2019: Conceptualisation,
development, implementation,
and evaluation

GARTH SPENCER-SMITH, ELEANOR HAZELL & CALLY KUHNE

Abstract

The Grade R Mathematics Project (2016-2019) was a province-
wide intervention in the Western Cape, led by the Western Cape
Education Department, and aimed at improving the quality of
Grade R mathematics teaching and learning in the province.
Content materials and support were provided to Foundation Phase
subject advisors by the Schools Development Unit at the University
of Cape Town. The SAs trained all Grade R teachers in the province
in phases. The training of SAs and the first phase of Grade R teacher
training was evaluated, as was the consolidation phase.

Change in Grade R mathematics knowledge and under-
standing of SAs and Grade R teachers was measured via a non-
experimental pre-test-post-test evaluation design. Change
in teaching practice was assessed via a baseline and endline
observation of Grade R mathematics lessons in six case-study

KEYWORDS schools. Change in the Grade R learners’ mathematical knowledge
mathematics, and skills was assessed via a quasi-experimental difference-in-
GradeR, difference design, with the learners selected randomly from two
provincial districts. During Phase 1 of the intervention (2017), 1,439 teachers
programme, were trained, allowing the 1,997 teachers allocated to the second
systemic change implementation phase to be regarded as a comparison group. The




190

INTERVENTIONS /VOLUME 3

learning gains of arandom selection of learners in the two groups (Phase 1intervention
and comparison) were then compared.

The evaluation showed that the impact on both the SA and teacher knowledge
was significant, with a large effect size. The case study findings indicated that teachers
used the R-Maths Programme materials to plan and implement lessons, whilst
the recommended lesson structure was broadly adhered to. However, classroom
management did not appear to change substantially. The impact of R-Maths on the
Grade R learners’ mathematical knowledge and understanding after eight months
was small but positive. The results of a general linear model showed that a significant
factor on learner performance was the group the learner was in (i.e. intervention or
comparison), with the intervention group performing better than the comparison
group, with a small effect size.

The chapter concludes with recommendations based on lessons learned from
the implementation and evaluation of the R-Maths Project that should ideally be
enacted in any large-scale school intervention.

1 Introduction

Within the context of early grade learning, play-based pedagogies have received
considerable attention recently, both in South Africa (Centre for the Developing Child
2016; UNICEF, 2020) and elsewhere (Whitebread et al. 2017; Sylva et al. 2007; Zosh
et al. 2017). There is broad agreement that early-childhood programmes require a
well-rounded curriculum, active play with concrete materials, mediated adult/child
interaction with groups as well as child-initiated individual activities. While there are
various national policy commitments to adopt such approaches in the early years (DBE
2011 & 2015), there are very few examples of how this can be realised in practice in early
grade classrooms. This chapter presents insights from a province-wide intervention to
improve mathematics teaching and learning in Grade R in the Western Cape.

In 2016, the University of Cape Town's (UCT) Schools Development Unit (SDU),
in partnership with the Western Cape Education Department (WCED), developed the
Grade R Mathematics Programme (R-Maths Programme). This programme consists of
training materials developed to strengthen the learning and teaching of mathematics
in South African Grade R settings and to support teachers to implement the Curriculum
Assessment Policy Statement (CAPS)* in WCED public schools and registered pre-
schools or creches. The programme is specifically designed to provide teachers with
the mathematics knowledge and understanding of the ‘big ideas’ and concepts that
underpin the CAPS content and appropriate classroom activities and methodology to
implement this content.

The WCED concurrently initiated R-Maths to train 77 Foundation Phase (FP)?

1 These are the policy documents produced for each subject and grade by the Department of Basic
Education (DBE). They include, inter alia, a detailed syllabus and assessment policy.

2 Formal schooling in South Africa begins with the Foundation Phase and includes four years
(Grade R to Grade 3). Children enter Grade R at 5 years turning 6. The Curriculum Assessment and
Policy Statements (CAPS) provide content for the subjects offered at this phase: Home Language,
First and Second Additional Language (Grades 1-3 only), Life Skills and Mathematics.
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subject advisors (SAs) and 3,200 Grade R teachers? in all education districts in the
Western Cape province in the use of the R-Maths training and classroom materials.

R-Maths had five stages: (a) materials development; (b) SA training; (c) Phase
1 of Grade R teacher training; (d) Phase 2 of Grade R teacher training); and (e) the
consolidation phase. The development of the mathematics programme materials for
the use of trainers and in the classroom was concluded in 2016. SAs were first trained
over five days in late 2016. The following year, in Phase 1, roughly half of Grade R
teachers in the Western Cape were trained over a six-month period by means of seven
two-hour workshops at sub-district level (cluster trainings (CTs)) and one five-day block
training. In 2018, as part of Phase 2, the remainder of the Western Cape Grade R teachers
were trained over a six-month period. This accounted for a total of about 3,200 trained
teachers. The WCED determined that it was not viable to train all Grade R teachers at
once, so each education district divided Grade R teachers into two cohorts. Districts
used different criteria to determine which teachers would be trained in cohorts 1 and 2:
some divided teachers into cohorts based on geography and others on the basis of
school performance (e.g. starting with better-performing or worse-performing schools).

In 2019, during the consolidation phase, approximately 600 novice teachers were
trained through 12 one-day workshops.

Figure 1 provides a brief overview of the timelines of the R-Maths implementation:

Figure 1 Timelines of R-Maths implementation

2016 2017 2018 2019
I | | |
IMaterials development lPhase 1 lPhase 2 lConsolidation
Subject advisor training 7 x 2 hr cluster workshops 7 x 2 hr cluster workshops 12 x 6 hr training, novice
5-day block training 4-day block training teachers by lead teachers

R-Mathswasevaluated from 2016 to2018 byapartnership oftwo evaluationagencies: JET
Education Services (JET) and Kelello Consulting. Kelello also evaluated the consolidation
phase in early 2020. The first evaluation was comprehensive, involving clarification of
R-Maths theory*, assessment of implementation, a pre- and post-assessment of SAs’
and Grade R teachers’ knowledge of Grade R mathematics teaching, case studies of
Grade R teaching in schools and a quasi-experimental impact assessment comparing
the mathematical knowledge and skills of Grade R learners whose teachers had and
had not participated in the R-Maths Project. The evaluation focused on two districts in
the Western Cape, one rural and one urban.

Fleisch (2018) refers to an “educational triple cocktail” that consists of lesson
plans, quality learning materials, and one-on-one coaching. This cocktail has been
shown to be effective in improving teaching, and ultimately, learner performance

3 The persons teaching Grade Rs are referred to throughout this chapter as ‘teachers’. It is
acknowledged that most of the individuals teaching Grade R in the Western Cape and elsewhere
in South Africa tend to hold an NQF level 5 certificate, rather than a bachelor’s degree, and thus
are referred to by education departments as ‘practitioners’. We refer to these individuals as
‘teachers’ rather than the more unwieldy ‘teachers/practitioners’.

4  This presents “a plausible and sensible model of how a programme is supposed to work”
(Bickman 1987, 5). It is different from Science and Social Science theories, which explain facts
or phenomena. Programme theory includes a theory of implementation (how the project will be
implemented) and a theory of change (how the project will bring about change).
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in South Africa (Fleisch, 2018; Fleisch & Motilal, 2020; Kotze, Fleisch & Taylor,
2019). R-Maths enacted this cocktail with some deviations. In particular, R-Maths
made use of a modified-cascade model to train and support teachers. WCED FP SAs
were trained and supported to train Grade R teachers. Known weaknesses of this
model are that key messages get distorted and diluted at each level of the cascade
(McDevitt 1998; Suzuki 2008; Weddell 2005). However, the SAs were themselves
supported to train and support teachers and a benefit of this approach was that the
intervention built the capacity of existing human resources, thus also supporting
embedding and sustainability. There is some evidence from elsewhere in Africa (see
Gove et al. 2017) that a model, which works with and through existing education
system human resources can be effective at improving learner performance.

2 Literature

A play-based instructional programme is informed by the idea of a continuum of
different types of play, with optimal learning taking place when the activity is joyful,
meaningful, actively engaging, and involves iterative thinking and social interaction
(Jensen et al. 2019; Montie et al. 2006; Pyle et al. 2017; UNICEF, 2020; Whitebread et
al. 2017; Whitebread et al. 2015; Zosh et al. 2018).

The motivation for the design of this R-Maths instructional programme was
premised on the belief that teachers do not share a common understanding of
children’s mathematical development and the complexity and diversity of this
process (Kuhne et al. 2005). The R-Maths Programme was informed by current
research on early mathematics and approaches to improving teachers’ knowledge
of this development using learning ‘pathways’ or trajectories (Clements & Sarama
2014; Sarama & Clements 2009; Sztajn & Wilson 2019; Van den Heuvel-Panhuizen et
al. 2012). These pathways provide steps in learning a specific topic and each new step
in the learning path builds on the earlier steps (National Research Council, 2009).
Learning pathways provide structure and explicit content that is required to plan
appropriate instructional tasks, with specific goals, so that the learner progresses
through a developmental continuum of thinking in a particular mathematical
domain (Kuhne et al. 2013).

3 Design and data

3.1 Research questions

The following research questions will be answered in this chapter:

1. Whatwastheimpact of R-Maths on FP SAs, Grade R teachers and Grade R learners?

2. Whatrecommendations can be made for theroll-out of other early grade interventions
from lessons learned implementing and evaluating R-Maths in the Western Cape?
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3.2 Evaluation design?®

Randomisation was not possible; thus, a quasi-experimental evaluation design was
employed whereby a treatment group of Grade R learners whose teachers participated
in Phase 1 of the project were compared to a group of Grade R learners whose teachers
would participate only in Phase 2. Both groups were tested at baseline and endline and
the difference-in-differences of their baseline and endline scores was compared. This
use of this method controls for differences between the groups at baseline, resulting in
a more accurate measurement of impact (White & Sabarwal, 2014).

Change in the Grade R-level mathematics knowledge was measured via a pre-test
before training, and a post-test after training. All the FP SAs in the Western Cape and
the Phase 1 teachers in the two focus districts (one urban, one rural) who gave their
informed consent took these tests. Change in the Grade R teachers’ teaching practice
was assessed via a baseline and endline observation of eight teachers teaching Grade
R mathematics lessons in six case-study schools (three schools in each of the focus
districts).

A simple random sample (SRS) of learners from schools in the two focus districts
was drawn. Learners whose teachers received training in Phase 1 of implementation
were the intervention group, whilst learners whose teachers were only trained in Phase
2 formed the comparison group. All schools were included in the sampling frame for
the pre-testing and post-testing. Then, the enrolment numbers in each school were
used to allocate an identifier to each learner. For example, if school ‘S” had 82 Grade R
enrolments according to administrative data, learner identifiers from S1 to S82 were
generated. SRS was then used to select learners as per the details in the table below,
resulting in the number of sampled learners differing from school to school.

Table1 Number of schools and learners sampled, by group

Intervention Comparison
Ave. Ave.
No. of No. of learners No. of No. of learners
schools learners per schools learners per
school school
Urban 33 168 5.1 108 168 1.6
district
Rural 40 168 4.2 28 168 6.0
district

Thereafter, sampled schools were contacted and class lists were matched against the
SRS selections. The sampled learners were then identified on the school lists and
assessed. The same learners were assessed at baseline and endline. The table below
provides information on the number of learners tested in each group.

5  The evaluation of the R-Maths intervention has previously been reported on in Hazell, Spencer-
Smith & Roberts (2019)
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Table 2 Number of learners tested, by time and group

No. of learners No. of learners Attrition
tested (baseline) tested (endline) percentage

Urban district 167 160 4.2%
(treatment)

Urban district 161 157 2.5%
(comparison)

Rural district 166 150 9.6%
(treatment)

Rural district 168 155 7.7%
(comparison)

There was some attrition due to factors such as absence from school on the day
of endline testing or learners moving schools. However, this is a relatively small
proportion and less than the 10% of ‘extra’ learners that were deliberately originally
sampled (and tested) at baseline. Thus, there was no ‘top up’ of the sample at endline
with any additional learners.

The evaluation focus districts were identified after investigating how well-
balanced the phase 1 and phase 2 learner cohorts were, based on: number of schools,
number of Grade R teachers, number of learners, school quintile®, language of learning
and teaching (LoLT) and Grade 3 systemic test” mathematics results. The rural and
urban districts with the most balanced cohorts were selected. A comparison of
important metrics for the two focus districts selected is presented below.

Table 3 Comparison of cohorts per focus district

Metric Urban district Rural district
Cohort1 Cohort2 Cohort1 Cohort2

Mean score Grade 3 systemic test 69.5 61.1 49.7 454
mathematics 2014
Mean score Grade 3 systemic test 73.2 65.8 46.8 441
mathematics 2015
Gain score 2014-2015 3.7 4.7 -2.8 -1.3
Q1-3 schools 6 (18%) 26 (24%) 32 (80%) 23 (82%)
Q4-5 schools 27 (82%) 82 (76%) 8 (20%) 5 (18%)
Afrikaans LoLT 2 3 27 23
English LoLT 14 38
isiXhosa LoLT 6 23
Afrikaans/Eng LoLT 11 44
Afrikaans/Eng/isiXhosa LoLT 8 0

6 In South Africa, all public schools are placed in a quintile. Schools in the highest quintile (5) are
located in communities that have the highest income; those in the lowest (1) in areas where the

communities have the lowest income.

7  The WCED runs annual ‘systemic tests’ in home-language and mathematics in selected grades (3,
6and 9). These tests are written by all learners at public schools in the province.
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3.3 Data collection

The table below indicates the data collection® activities undertaken during the
evaluation.

Table 4 Evaluation data collection activities

Activity Description of activity
Stakeholder interviews | Conducted with key project stakeholders at base- and endline.

30 minutes long, conducted at baseline and endline; the test
FP subject advisor test included items assessing the mathematical knowledge necessary
for supporting Grade R mathematics teaching.

Conducted at baseline and endline with Grade R teachers in two

Teacher test case- study districts. Similar in content to the FP subject advisor test.

A 47-item demonstration version of the Marko-D test of
mathematical competencies conducted with a sample of Grade R
Learner test learners in two districts at baseline and endline. Baseline testing
was in February/March 2017 and endline testing in October/
November 2017.

1. Observation of some of the training conducted by the SDU:
SA block training

2. CT and block training dry-runs for the training of teachers.
3. Observation of some of the training conducted by SAs, with
SDU support:

CTs and block training of teachers.

Observation of training,
cluster trainings and
dry-runs®

Conducted in three schools in each of the two focus districts at
baseline (February/March 2017) and endline (October/November
Case studies 2017): lesson observations and interviews were conducted

with Grade R teachers and interviews were conducted with FP
Department Heads (DHs) and SAs.

Analysis of attendance registers supplied by WCED, and support
reports provided by SDU, for activities with SAs and teachers in
two districts.

Monitoring fidelity
(tracking dosage)

The R-Maths consolidation evaluation conducted in early 2020 was a brief qualitative
evaluation of the 2019 consolidation phase. The aim was to assess the mechanisms
used by the WCED to embed R-Maths into the provincial, district, and school-level
functioning and to determine how embedded the intervention was.

The consolidation evaluation involved the following data collection activities:

1.  Key stakeholder interviews (with 22 individuals from the WCED, schools, the SDU,
and funders).

2. School visits at four case-study schools, two from a rural and two from an urban
district. During these visits, interviews were conducted with the Principal, FP DoH
and Grade R teacher, a mathematics lesson was observed, and teacher-provided
learner work was reviewed.

8  Ethical clearance to undertake research was sought from and provided by the WCED and the
University of Johannesburg.

9 ‘Dry runs’ refer to support provided to the SAs by SDU before each Gr R teacher training. Their
purpose was to help to ensure that the SAs were ready to conduct the training.
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3.4 Data analysis

The stakeholder interviews, observations and case-study data were analysed
qualitatively. For the interview data, a coding framework was developed based on
pre-identified themes and new codes were added during analysis to accommodate
emergent themes. Trained observers used a semi-structured instrument to take
notes and photographs during observed sessions. Case-study data were captured via a
semi-structured observation instrument and structured interview guide, with ratings
reviewed and moderated*® by senior researchers. Case-study findings per instrument
were reviewed side-by-side. Baseline and endline case-study reports were compiled
and the reports per school were compared using the constant comparison method.

The test data for SAs, teachers, and learners were analysed quantitatively. For the
SA and teacher test data, descriptive statistics per group (such as means and standard
deviations) were calculated for test-response data and represented as graphs and
tables. Paired sample t-tests were used to compare the pre-test and post-test data and
effect sizes were used to measure the sizes of the differences between the pre-test and
post-test data. For the teacher-test data, this was done overall and per district.

The Marko D test was used to test learners. This test has an underlying theoretical
framework pertaining to the cognitive development levels of children (Fritz et al.
2014; Fritz-Stratmann et al. 2014). The test assesses number-concept development, is
appropriate for Grade R, and was administered orally and one-on-one in the LoLT of
the school. Questions in the Marko D test are set at five different levels of conceptual
understanding®. The English and Afrikaans versions used had been validated, but
not the isiXhosa version used. The Marko D test was used in a slightly different way
to the test designers’ intent. Learners were always assessed in the LoLT of the school
they attended™. This approach was applied consistently throughout the testing in both
intervention and comparison group learners in rural and urban districts and thus
provides a valid measure of the mathematics performance of learners in the LoLT of
the school.

For the learner test, descriptive statistics were calculated per group, as indicated
above. Independent sample t-tests were conducted to determine if the observed
differences in the two districts were significant. A general linear model (GLM) was

10 Where the reviewer disagreed, the observer was asked to provide additional evidence to justify
the rating and, in a few instances, ratings were changed by consensus.

11 Level 1: Counting (e.g. a knowledge of the sequence of number words; an ability to count with 1-1
correspondence);
Level 2: Mental number-line (e.g. a knowledge of preceding and succeeding numbers, given a
number; ability to perform simple addition and subtraction calculations by ‘counting all');
Level 3: Cardinality and decomposability (e.g. an understanding of the number of elements in a
set or grouping);
Level 4: Class inclusion and embeddedness (e.g. an understanding that “each number can be
decomposed into partial quantities which, together, are equivalent to the total quantity” (Fritz et
al. 2014, 119); and
Level 5: Relationality (e.g. understanding that the intervals between any two successive numbers
remains constant).

12 At dual- or parallel-medium schools, learners were assessed in the language in which they were
being taught. For example, at a parallel medium Afrikaans-isiXhosa school, learners being taught
in Afrikaans were assessed in Afrikaans, and vice versa.
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developed which generated t-statistics and accounted for other factors or covariates
(such as age, language, and quintile). This GLM was created for each level of the Marko
D test and the Marko D test overall.

4 Findings

4.1 Impact on subject advisors

The evaluation showed that the impact on the SAs’ Grade R pedagogical knowledge
(PK), subject matter knowledge (SMK) and pedagogical content knowledge (PCK)
was significant at the 95% confidence level (paired samples t-test, p < 0.001), with a
large effect size® (d = 1.44). In the pre-test, the group mean was 48.6% and individuals
obtained scores ranging from 16.7% to 79.2%. In the post-test, the group mean
increased to 66.1% and individuals obtained scores that ranged from 45.8% to 91.7%.
See Figure 2.

Test scores of SAs remained varied, indicating that their knowledge of supporting
Grade R mathematics teaching was varied, and the quality of training and support
provided to Grade R teachers was likely to be uneven.

Figure 2 FP SA's performance in the pre-test and post-test
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13 All effect sizes provided in this chapter are Cohen'’s d-effect sizes. It is determined by calculating
the mean difference between the two groups, and then dividing the result by the pooled standard
deviation.
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4.2 Impact on Grade R teachers

The impact on the Grade R teachers’ PK, SMK and PCK was significant (paired samples
t-test, p < 0.001), with a large effect size (d = 1.37). In the pre-test, the group mean was
51.4% and individuals obtained marks in the pre-test that ranged from 4.0% to 88.0%.
In the post-test, the group mean was 68.1%, and individuals obtained marks ranging
from 28.0% t0 96.0%. See Figure 3.

The mean achievement in each district was similar in the pre-test: 50.7%
(s.e. =1.7) in the urban district and 52.4% (s.e. = 1.6) in the rural district. The difference
in pre-test means of the two districts was not statistically significant (paired samples
t-test, p = 0.478). In the post-test, the gap between the mean achievement in Urban
District 1 (65.8%) and Rural District 2 (70.7%) widened. The increase of 15.1 percentage
points in Urban District 1's mean achievement was statistically significant (paired
samples t-test, p < 0.001) with a large effect size (d=1.26), as was the increase of 18.3
percentage points in Rural District 2's mean achievement (paired samples t-test,
p < 0.001) with a large effect size (d = 1.50). However, the differences between the gain
scores in Urban District 1 and Rural District 2 were not statistically significant (paired
samples t-test, p = 0.91).

The wide range of performance in the test is understandable, given the
disparate qualifications that the teachers had, which ranged from Matric only to
postgraduate qualifications.

Figure 3 Grade R teacher performance in the pre-test and post-test by district and overall
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4.3 Grade R teaching and support

The case-study findings indicated that teachers were using the R-Maths Programme
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materials™ to plan and execute their lessons®. However, in some instances, the quality
oflesson planning deteriorated, as teachers were relying heavily on the suggested daily
lessons in the Activity Guides.

The Term Activity Guides - and the classroom kit, in particular - were highly
appreciated and were being used extensively. Teachers appreciated that the resources
and materials were available in the LoLT. The materials seemed to have increased
teachers’ enthusiasm to teach and learners’ enthusiasm to learn mathematics.

The observed lessons were all relevant in terms of mathematics content areas and
topics covered, mathematical concepts introduced, and skills practised. The lessons
were largely aligned with CAPS and the R-Maths Programme’s term plans outlined in
the Activity Guides. The recommended lesson structure® was being loosely followed.
Free-choice activities were often excluded due to lack of time. In several schools,
teachers did not work with a focus group during the small group activities. Additionally,
in some instances (more so at baseline), teachers did not clearly explain or model the
group activities for the learners, and lessons ended abruptly without a conclusion.

There was some evidence that the application” of some of the R-Maths teaching
principles®® had improved (specifically, level and practice), but the application of the
principles of level, guidance and interaction remained limited. The most applied
principles were inclusivity and activity, followed by practice, whilst the least applied
was level®.

Most lessons were interactive and enjoyed by learners. Many of the teachers made
effective use of questioning to engage the learners, but this was teacher-led. Learners
rarely asked questions and in one lesson where they did, the teacher did not answer
their questions straight away?.

Apositive finding was that support for Grade R teaching - both within the school and district
- had increased. At baseline, limited support was provided to the Grade R teachers by the

14 These comprised: Training materials: A Facilitator's Guide and Teacher’s Manual for each of the
CTs and the block training; one Concept Guide (three sections: Overview of the R-Maths Project,
Implementation of the R-Maths Project in the classroom and teaching the Five Mathematics
Content Areas); four Term Activity Guides (one for each of Terms 1 to 4); one ‘Big Poster Book’
(with 11 double-spread posters); and one classroom kit.

15 The Maths focus time in the Grade R Daily Programme is 50 minutes.

16 The daily programme proposed by R-Maths comprises: Whole class activities (thymes and songs,
oral counting, counting concrete objects, and activities and questions linked to the Content Area
focus of the lesson); small group activities (four independent groups and one teacher-guided
group, with the groups rotating through five different group activities during the course of the
week); and free choice activities (for enrichment activities).

17  Fieldworkers rated the extent to which the R-Maths principles were evident in the lessons which
they observed using a five-point scale.

18 R-Maths advocates seven guiding principles of teaching Mathematics in Grade R which are:
Context - learning takes place in meaningful and appropriate situations; Activity - learners should
be directly involved in the learning-teaching process; Level - learners pass through various levels
of understanding and development; Interaction - learning takes place when there is sharing
and communication of ideas; Guidance - learning takes place when teachers guide learners in
developing new knowledge; Inclusivity - learning takes place in an environment where everyone
is welcomed, included, fairly treated, respected and can participate; and Practice - learning is
consolidated through practising new skills and knowledge.

19 The ratings for the level principle increased from baseline to endline, but remained poor.

20 She returned to them later, when the learners no longer remembered what they had wanted
to ask.
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EP DHs. The scenario had improved somewhat at the endline: HODs reported attending
an R-Maths onboarding workshop organised by the WCED, and HODs were reported to be
providing increased support to Grade R teachers, including lesson observations.
Regarding district support, at baseline only one school reported that SAs
conducted Grade R classroom visits. At endline, all schools reported that support
from SAs included lesson observations (although their frequency was limited). Other
forms of support from the district included: provision of a planning template, cluster
workshops and WhatsApp groups that connected the SAs and Grade R teachers.

4.4 Impact on learners

The impact of R-Maths on the learners’ mathematical knowledge and understanding
was small but positive.

The tables below provide some summary statistics for the Marko-D test scores.
The first is for the urban district and the second for the rural district.

Table 5 Marko-D descriptive statistics for the urban district

| Baseline | 160 |  8.5% 87.2% | 37.8% | 1.2% 15.3%
Intervention |~ e 160 | 19.1% 95.7% | 57.5% | 1.3% 16.7%
. Baseline | 157 |  2.1% 830% | 35.0% | 1.3% 16.5%
Comparison ™ iine (157 | 14.9% 95.7% | 553% |  1.5% 18.9%

Table 6 Marko-D descriptive statistics for the rural district

| Baseline | 150 | 2.1% 91.5% | 42.0% | 1.5% 17.9%
Intervention = i [150|  12.8% 97.9% | 584% |  1.5% 18.6%
_ Baseline | 155 |  0.0% 89.4% | 40.7% |  1.3% 16.2%
Comparison = e 155 | 17.0% 87.2% | 54.0% |  1.3% 15.8%

In the urban district, the intervention group’s baseline mean was 37.8% and increased
by 19.6 percentage points (pp) to 57.5% at endline whilst the comparison group’s
baseline mean was 35.0% and increased by 20.3 pp to 55.3% at endline. The DiD of -0.7
pp indicates that the intervention group improved by 0.7 pp less than the comparison
group. However, the net shifts were not significantly different for the two groups
(independent samples t-test, p = 0.371).

In the rural district, the intervention group’s baseline mean was 42.0% and
increased by 16.3 pp to 58.4% at endline whilst the comparison group’s baseline mean
was 40.7% and increased by 13.3 pp to 54.0% at endline. The DiD of +3.0 pp indicates
that the intervention group improved more than the comparison group. This change is
statistically significant (independent samples t-test, p = 0.035) with a small effect size
(d=0.21).
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Figures 4, 5 and 6 show box plots of the learners’ performance in the pre-tests and post-

tests, by group (for each district and then overall).

Figure 4 Grade R learner performance in the pre-test and post-test, by group (urban

district)
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Figure 5 GradeR learner performance in the pre-test and post-test, by group (rural district)
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Figure 6 Grade R learner performance in the pre-test and post-test, by group (overall)
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A GLM was conducted to control for differences such as age, gender, and other factors
relevant to testing, to hold baseline scores constant and to explore differences between
group, district, and language concurrently. The GLM found that the two factors that had
the greatest effect on learner performance were district (medium effect, d=0.50) and
LoLT (medium effect, d = 0.30 to 0.50). Group (i.e. intervention or comparison) was also
a significant factor, with the intervention group performing better than the comparison
group: approximately 2.9 pp better over the whole Marko D test and approximately 5.0
pp better in the three levels of the test where the difference in improvement between
the groups was significant. The relative improvement varied between 0.17 and 0.24
standard deviations. In all cases, the effect size was small (d = 0.19 to 0.24 depending on
the test level). Older learners achieved higher average scores than younger learners at
three levels of the test, but this difference was also small (d = 0.20). When comparing the
average effect of the intervention and the average effect of age on Marko D performance,
receiving the intervention was equivalent to about six additional months of age.

4.5 Embedding at province, district, and school levels

The consolidation phase had a specific focus on sustainability and the consolidation
evaluation assessed the extent of embedding at province, district, and school levels.

The WCED was involved throughout in designing the R-Maths Programme and
implementing R-Maths. Consequently, R-Maths expertise to provide training, support,
and monitoring was developed. The WCED prioritised R-Maths and ensured that it was
the only large-scale intervention implemented in the FP during 2017-2018. This meant
that FP SA's could provide focused support and deliver the R-Maths training during this
time. Ownership was evident in that R-Maths is integrated into the WCED's strategic
plans and budgets and district improvement plans.

Initially, the FP SA's supported R-Maths implementation, but the initial evaluation
highlighted that the SAs would not be able to continue to deliver training at scale or
provide meaningful in-school support due to their workload and responsibilities®.
Thus, lead teachers® were identified and upskilled to deliver training and provide
in-school peer support. The evaluation highlighted concerns, however, with their
selection and lack of incentives for lead teachers for these additional responsibilities.

R-Maths training was developed for and provided to FP HODs during the
consolidation phase and, thereafter, FP HODs were required to submit a report on
R-Maths implementation in their schools. A package of training, which includes literacy
and R-Maths Programme materials, is now mandated for new FP HODs. R-Maths
training was provided to new novice teachers during the consolidation phase and is now
part of a three-year package of training for novice teachers entering the WCED. Through
these activities there is now supplementary support for, and monitoring of R-Maths
implementation at school level.

21 The consolidation evaluation report (Roberts & Mawoyo, 2020) estimates that with 75 FP SAs and
an estimated 1000 primary schools, the WCED has a ratio of 13 primary schools to each FP SA.

22 ‘Lead Teachers’' are teachers at schools who are selected to receive additional training for a
particular Project to assist in supporting other teachers in aspects related to the Project (for
example, lead subject meetings and planning workshops).
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Fieldwork conducted for the consolidation evaluation in schools - three years after
the start of implementation - found that R-Maths was well-understood, there was
a high frequency and dosage of R-Maths implementation, and the activity guides
and classroom kits were being used frequently. Assessment was taking place and
remediation was implemented to address identified challenges. However, the concept
guide was underused, and the R-Maths principles were not being consistently applied
or explicitly referred to.

Thus, evidence was found that the R-Maths model had been tailored to the
provincial and district context, embedded in planning and budgeting processes, and
to a certain extent, institutionalised through integration into in-service training and
professional development opportunities for existing and new teachers and FP DHs.
The consolidation evaluation suggested that there was some distortion and dilution
of R-Maths concepts and principles, which is unsurprising given that the training was
being delivered via a third level in the cascade (lead teachers, trained by FP SAs, trained
by the SDU).

5 Conclusion and the way forward

R-Maths sought to enhance the quality of Grade R mathematics teaching and learning
in the Western Cape, by improving Grade R teachers’ mathematics knowledge,
understanding of the curriculum, and use of play-based pedagogies. It was rolled-out
province-wide via a modified cascade model between 2016 and 2019, reaching 77 FP
SAs and 3,800 Grade R teachers. SAs were trained first and subsequently provided
training and support to Grade R teachers.

An impact evaluation found a positive impact on SAs' knowledge of supporting
Grade R mathematics teaching, which increased on average by 17.5 percentage points
from baseline to endline in a customised test. The finding was statistically significant
with a large effect size. However, the SAs' endline test scores remained varied, meaning
that support for Grade R mathematics teaching is likely to be uneven. A positive
impact was also found on Grade R teachers’ knowledge of Grade R mathematics
teaching, which increased similarly, by 17.4 percentage points from baseline to endline.
The result was statistically significant with a large effect size. The endline test scores
were very wide-ranging, which is likely to manifest in a highly varied quality of Grade R
mathematics teaching.

A small but positive impact was found on the Grade R learners’ mathematical
knowledge and understanding. A GLM constructed to control for confounding
variables found that learners whose teachers had participated in R-maths performed
at endline 2.9 percentage points better than learners whose teachers had not. This
finding was statistically significant with a small effect size.

Support for Grade R teaching had increased, both within schools and to schools
by education districts, following R-Maths implementation.

Some evidence was found that the roll-out of R-Maths in the Western Cape
was successful in improving teaching and learning. Thus, the R-Maths Programme
materials, delivered via a modified cascade model (which built the capacity of SAs
to train and support Grade R teachers), holds promise of being a model that works at
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scale. R-Maths was subsequently rolled out to all Grade R teachers in the province and
hasbeen embedded as a core initiative of the WCED.

What recommendations for the design and roll-out of other large-scale education

interventions in South Africa can be gleaned from what was learned through the
implementation and evaluation of this project? Key learnings — based on both the
data analysis and the experiences of the implementation and evaluation teams - are
outlined below. They have been written as broad principles (to be relevant to almost
any large-scale school-level education intervention in South Africa).

1.

10.

11.

12.

Province-wide interventions should be located and managed within the provincial
Curriculum Directorate. This will facilitate buy-in, ownership, and sustainability
once the funders and external service providers exit.

A Project Steering Committee, comprising senior representatives of the provincial
educationdepartmentand key project partner organisations, should be established
during the planning stage of the project, with adequate attention to building a
good level of trust between all role-players. This will ensure that all stakeholders
areinvolved in decision-making. The Project Steering Committee should ideally be
chaired by a high-ranking education department official.

The involvement of an expert external support team - the role played by the SDU
in the Western Cape - is essential. This team will have the knowledge, skills, and
time needed to support implementation by over-stretched departmental officials.
Upskilling departmental officials in subject-content knowledge and involving
them in project roll-out and training is one of the best ways of ensuring project
sustainability over the medium-term to long-term.

Roll-out requires sufficient highly motivated departmental officials that are not
too overloaded with other tasks and have adequate knowledge and skills.

The number of schools allocated to each department official to support should
be not too high, as this would preclude them from providing adequate support to
their allocated schools.

Department officials do not have the capacity to monitor and support
implementation in the classroom to any great extent and therefore school-based
support for the implementation of what has been learned in day-to-day teaching
is necessary. This is ideally provided by in-situ suitably-trained individuals, like FP
HODs for whom this is a part of their core responsibilities.

Lead teachers - carefully chosen for their high levels of competence and excellent
performance in the pre-project assessment - should play a key role in the roll-out.
To ensure sustainability, newly appointed education officials, DHs and teachers
should be provided with the same training as the original cohort of people trained.
In practical terms this means planning and budgeting for training to be offered in
subsequent years.

Only one province-wide intervention should be permitted in a phase of schooling at
atime, both duringimplementation and for some time (atleast one year) thereafter.
Interventions should be evaluated rigorously to add to the available evidence base
to determine which programmes are effective in improving outcomes. This will
ensure that ineffective and non-cost-effective programmes are not replicated.
Where it is feasible and will not hinder the intervention, interventions should
be designed so that it is possible to obtain randomly assigned treatment and
control groups.
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Abstract

Inthischapterwe useexcerptsfromtheBalaWande (BW)materials
to give insight into the planning, structure, and affordances of
the programme print material, present some representative
causal results in Grade 1 classes from two of the implementation
sites, and report on lessons learned from the take-up of the Bala
Wande mathematics programme based on classroom observation
of 19 high-agency teachers in Grade 1 schools across three
implementation sites. The programme, designed to take into
accountthelimitationsofscriptedlessons, provides print materials
in the form of a teacher guide (TG) and a learner activity book
(LAB), mathematical manipulatives, and teacher support (various
support modalities including training, videos, teacher assistants,
and coaches). The evidence presented in this chapter shows that
there is take-up of the programme materials, even in the early
stages of implementation. Quantitative findings show evidence
of the programme working, albeit in small increments, in what is
still ‘early days' and in spite of Covid-19. Classroom observations
show that high-agency teachers in all provinces demonstrated
a relatively high degree of fidelity to the programme materials.
Lessons learned from the take-up speak to materials design and
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implementation support. Take-up findings thus begin to address the question of What
canbescaled?although more time is needed to gauge the full effect and consider all of
the implications for programme review.

1 Introduction

The South African education system has been described as one in crisis (Fleisch et al.
2017; Spaull 2013; Howie & Chamberlain 2017). Earlier interventions that aimed to
address the crisis focused on solving issues that related to inequalities (for example
equalising school facilities, class size, and materials issued) but more recently the focus
has shifted to instruction, with much emphasis on the relationship between teachers,
students, and the resources they use. Amnesty International (2020), in their report
“Broken and Unequal’, expose many challenges faced by the education system in
South Africa. Among these is the challenge that teachers lack the requisite knowledge
and skills in subjects they teach, exposing a clear need for intervention in early grade
mathematics (EGM). Early interventions have distinct advantages - particularly for
students with difficulties in learning (Gersten et al. 2009). Many authors point to the
need for systemic EGM interventions because studies show that students who struggle
in the early grades find it difficult to perform better in the higher grades (Aunola et al.
2004; Morgan et al. 2009).

2 Addressing challenges in mathematics education
in the early grades

2.1 Literature review

The challenges present in EGM are not unique to South Africa - there are general
challenges that students face in EGM linked to counting, number knowledge, number
transformation, and estimation (Jordan et al. 2006). While some of the literature
speaks to student-directed interventions, the Bala Wande (BW) intervention targets
teachers, providing the material as described above as well as other support which
will be discussed in more detail later in this chapter. Research has shown that some
teachers struggle with both pedagogy and subject knowledge (Christiansen et al.
2018) hence consideration of these needs is critical.

Some of the challengesin relation to mathematics learning are attributed to how
students are taught rather than the difficulty of the mathematics itself. Factors that
contribute to learning difficulties include the type of teacher-student interactions,
use of mathematical language, and teaching method (Brown et al. 1998). Teacher
professional development has been identified as one of the ways that can be used to
address the challenges of poor results in early mathematics (Sowa et al. 2021). The
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focus of the mathematics interventions should be on ‘big ideas’ such as meaningful
counting and a focus on the structure of numbers (Clements & Sarama 2014).
Teacher talk plays a critical role in the success of students’ learning of mathematics.
Resnick et al. (2015) advocate for classroom talk that develops students’ ability to think,
instead of students just listening to the teacher and giving correct answers to answer-
driven questions. Students who are exposed to a more accountable classroom talk
have shown better gains in the subject of study than those who are exposed to answer-
directed talk (Resnick et al. 2015). Attention needs to shift from ‘do classrooms have
student talk?’ to ‘what kind of talk do teachers elicit from their students?’ as there is
evidence that the type of student talk determines the type of learning happening in
the classroom. Mehaan has classified another type of teacher-dominant talk which
follows a typical pattern: teacher initiation, student response, and teacher evaluation
(Meehan 1979). Although this type of activity involves all students, it is usually through
a choral answer, and many students are physically present, passively engaged, but
psychologically absent (Hattie 2012). Another important element of teacher talk
relates to questioning. Ellis (1993) claims that many teachers rely on low-level cognitive
questions in order to avoid a slow-paced lesson, keep the attention of the students, and
maintain control of the classroom. Probing questions classified as high-level cognitive
questions (Ellis 1993) have the potential to reveal whether a student has grasped a
concept as they call on deeper understanding of the topic (Brualdi 1998).

Independent work is another aspect of classroom activity that is necessary
in support of meaningful learning. Student writing in mathematics does not
only document what has been happening in the classroom, it also provides
opportunities to deepen students’ understanding and has potential to give a new
perspective to students in the skills and concepts that the teacher seeks to develop
(Urquhart 2013). Although it does happen in some classrooms, Alvermann (2002)
suggests that it is unimaginable to teach students without having them write in
mathematics. Alvermann goes on to state that writing raises the cognitive bar and
improves thinking and reasoning skills. Pugalee (2005) suggests that writing helps
students develop problem-solving skills and supports both mathematical reasoning
and communication.

2.2 Onthe ground: Bala Wande - an EGM intervention
programme

Bala Wande (BW) is an intervention programme designed to investigate ways in which
materials can be used to support the teaching and learning of mathematics. The
programme trials the use of materials using different support modalities to provide
evidence of different approaches to improving EGM outcomes in South Africa. From
the outset the programme chose to take a collaborative-development approach: print
material and videos were developed in conversation with a reference team made up
of representatives from tertiary institutions, NGOs, teachers, district officials and the
Department of Basic Education (DBE). The programme is CAPS-compliant in terms of
content, time allocation and assessment although the materials follow a reorganised
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curriculum which has clustered the content topicst. For example the topic of mass
is taught in one full week (clustered curriculum design) rather than being spread
out over the four terms of the year (spiral curriculum design). The development of
the materials also drew on relevant mathematics education literature. Observations
from implementation in the field have been used to inform the ongoing review and
refinement of the materials which are currently in pilot form.

The print material consists of a teacher guide (TG), which provides day-by-day
guidance for teaching of mathematical concepts, and a learner activity book (LAB)
with worksheets and games to be used for consolidation of concepts that have been
taught in each lesson. There are also manipulatives boxes for teachers and students.
Teachers receive a box with a set of posters and demonstration-size manipulatives
(e.g. large number-symbol and number-name flash cards, a large magnetic ten-frame
with magnetic counters, a demo bead string, etc.). Student boxes contain the same
manipulatives (student size) with sufficient for each student to have and hold their
own manipulatives when doing the lesson activities. The manipulatives are scripted
into the lessons so that teachers will know when and how to use them and be sure to
involve students in using them as well. Teachers also receive a bilingual dictionary of
mathematical vocabulary and there are videos of classroom footage that bring to life
the photo-scripted lesson activities to assist teachers when they prepare. Some of the
features of the material are now discussed and exemplified.

In the BW materials, conceptual learning is supported through a methodology
that is embedded in the planned lessons. The TG methodology is presented using
photo sequences, which give visual prompts about what is needed when teaching the
daily lessons and thus to cut back on reading. The activities are carefully sequenced
and provide guidance for the scaffolding of conceptual teaching. For example, in
the first weeks of teaching the foundation is laid for using 1-1 correspondence when
counting objects to establish number concept. Figure 1 shows a photo-scripted lesson
activity which centres around a farm-scene poster that is also used for consolidation
that day in the LAB.

1 In asimilar manner to the TMU (Teaching Maths for Understanding), a pilot implementation of
the Mathematics Framework (DBE 2018) follows a reorganised CAPS which clusters certain topics
to allow more extended time per topic. This is also in line with the curriculum design of many
other African and international mathematical curricula.
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Figure 1 Excerpt from the Bala Wande isiXhosa Teacher Guide (Grade 1, Term 1, pages 43-
44)

Masitshatise izilwanyan

zasefama ze sizibale.

Let us match and coun
the farm animals.

Source: Bala Wande Afrikaans Learner Activity Book Grade 1 Term 2, page 6. From: https://fundawan-
de.org/learning-resources?i=8#learningResourcesHolder

The photo-scriptin Figure 1 shows the teacher using the poster, magnetic ten-frame and
counters to find out how many of each of the farm animals appear on the poster. The
script shows that the teacher should call students to the board to place counters over
the named animal to find out ‘how many’ of each one there are. The script is minimal
as the visual prompts in the photographs support the script.? The script leads into the
independent work where students work in their LABs on a similar activity, using their
own counters. The ‘hand’ inserted on the learner page (with a red border) is a further
prompt (language free) to show students to match counters to animals in order to find
out ‘how many’ of each one there are.

The BW materialsintroduce numbersand symbolsatan early stage, using concrete
objects or their representations. For example, there are lessons that are dedicated to
writing number symbols which simultaneously develop students’ number sense since
learners are engaging with counts and number symbols at the same time. A lesson
‘script’ for this type of lesson activity will show the teacher engaging actively with the
class, using manipulatives such as multifix blocks or bead strings, writing on the board
and encouraging students to do activities contained in the aligned activities in the LAB.

The LAB promotes students’ written work — it provides worked examples in
support of teacher’s explanations, mediation, and students’ independent work.
Mathematical representations help illuminate mathematical concepts that may be

2 The BWvideos offer further support - a short clip of a teacher working through the activity with a
class.
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difficult to comprehend in abstract form. Representations also help students organise
their mathematical thinking and support abstraction of concepts. The BW materials
developers applied this theory, and the LAB is richly illustrated to support the move to
abstraction. Figure 2 shows the way in which the introduction to addition isrepresented
in one instance in the LAB.

Figure 2 Excerpt from the Bala Wande Learner Activity Book (Grade 1, Term 2, page 6)

\
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7, o %00 oA
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N 2
b+2=56

Source: Bala Wande Maths Learner Activity Book (Grade 1 Term 1, page 6.) From: https://fundawande.
org/learning-resources?i=8#learningResourcesHolder

This graphic illustration provides multiple representations of ‘adding on'. The
elephants, one of the ‘BW creatures’ are shown with blue and green caps, to align
with the blue and green multifix blocks. The hands show that two green blocks are
being added on to the four blue blocks. The blue and green blocks in the number table
are linked with blue and green symbols before the more abstract representation of
numerals in the second number table is given. In the scripted lesson that introduces
this independent activity, the teacher uses blocks and number tables drawn on the
board.

Active learning is promoted in the BW materials, not only through the promotion
of interaction between teachers and students in every mathematics lesson, but also
through the inclusion of games, many of which are played with manipulatives that help
students tovisualise and explore numbers and other mathematical conceptsinavariety
of contexts. The Grade 1 games are exciting and varied and they provide opportunities
for learning and consolidating of the various concepts. Figure 3 shows a game where
the number cards are used to add.
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Figure 3 Excerpt from Bala Wande Sepedi Maths Learner Activity Book (Grade 1 Term 2,
page 27)

Papadi: Are
Game: Let’s ada!

Morutwana yoo a nago le dikarata tse dintsi mafelelong
ke yena mofenyi.
The learner with the most cards at the end wins the game.

Source: Bala Wande Maths Sepedi Learner Activity Book (Grade 1, Term 2, page 27) From: https://
fundawande.org/learning-resources?i=8#learningResourcesHolder

The speech bubbles in the game cartoon are included to encourage interaction while
theillustrations support the instructions of how to play the game. In this game, students
shuffle their cards, then they each put one down. The one who is first to give the sum of
the numbers shown, keeps the cards.

One of the key affordances of the BW photo-scripted TG is that it supports verbal
interaction in the classroom. The speech bubbles exemplify both the instructions
to be given and questions teachers can ask when engaging with students. They also
demonstrate ways in which students could respond. This is designed to create an
awareness of conversations that could take place in a class in line with best practice
suggested in theliterature. The limitation of space is felt strongly in the development of
the scripts. Thisis one aspect of the TG that will be carefully reviewed based on feedback
from the implementation sites.

3 Data

In this chapter we report on two sets of data. The first is from the programme-external
evaluation and is presented to shed light on effects of programme implementation
in the first year. The second is video observation data collected to show evidence of
programme take-up by high-agency teachers. Analysis and findings of the evaluation
data is presented first, followed by that of the video observation data. Further detail on
each data set is included below to ensure coherence of presentation.
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4 Analysis and findings

4.1 Evidence of programme effects in the first year

The implementation of the BW intervention commenced at three sites in January 2021,
the Eastern Cape (EC), Limpopo (LP), and the Western Cape (WC). Effects of Covid-19
were still felt at this time and learners were still attending school according to a rotation
system. The external evaluation team collected baseline data in the EC in the first term
of 2021 and in LP schools in the third term of 2021 (the delay in LP was due to Covid
impacting on school attendance in the province).? The external evaluation reports based
on this data (LP and EC) are used in this chapter to address our first research question.

The impact evaluation in LP uses a randomised control trial (RCT) with 120 no-fee
schools in Capricorn North and Capricorn South districts randomised into one of three
arms. The three arms of the LP intervention (40 schools per arm) are a control group, a
group that receives materials only (LTSM), and a group that receives materials and also
has TAs in each class (LTSM+TA). The LTSM and LTSM+TA arms also receive training
and are monitored by the programme team. There are around 2,400 Grade 1 learners
across the 120 schools. In the EC there are 29 intervention schools and 30 control
schools. Within each school, 16 Grade 1 learners were randomly selected to form the
EC cohort. Two different instruments were used to assess mathematics skills. The first
was a 1-1 numeracy assessment; the second was a written assessment administered to
groupsofup toten learnersatatime.* Figures 4 and 5 present results from LP and Figure
6 presents results from the EC, showing evidence of early impact of the programme.

3 Datawas not collected in the WC.
4  This instrument was developed for Grade 1learners by Brombacher and Associates and designed
to be administered to groups of learners using tablets.
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Figure 4 LP estimated effect sizes for early numeracy (standard deviation) (baseline)
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Figure 4 shows that the overall effect size is 0.22 standard deviations. This is evidently
driven by significantly better performance on the procedural numeracy tasks of
counting, number identification, and ordering. We see no difference in performance
on the more conceptual tasks such as sorting, ordinal numbers, shapes, or word sums.

Figure 5 LP estimated effect sizes for EGMA (standard deviation) (baseline)

Group-administered written EGMA

™ A 44
O - 38
5 - 34
by < 26 Y 2
c Y A ' 18
o
g ™M A 087
% ~ o1 0088 6o3 g4n
- _014 -029 0018 _032
T —
E .
©
o 27
SR
~
' T T
LTSM LTSM + TA
- Composite EGMA Score - Quantity compare
- Count select - Count write
- Number identification - Number comparison
B Number patterns I Addition

Subtraction




216

INTERVENTIONS /VOLUME 3

Figure 5 shows the estimated effect sizes for composite EGMA score and the
standardised version of the component tasks. Learners in LTSM+TA schools do not
score significantly higher than control learners on the quantity comparison task.
On all other tasks, they outperform their peers in control schools, with effect sizes
ranging from 0.18 standard deviation to 0.44 standard deviations. The effect size on
the composite EGMA measure is 0.38 standard deviations.

Figure 6 EC estimated effect sizes for early numeracy (standard deviation - midline reporting)
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Figure 6 shows mixed evidence of the impact of BW on basic number concept using
baseline-midline data. Most of the subtasks have small and insignificant effects, except
for two subtasks where the difference between treatment and control is marginally
statistically significantly different (at the 10 per cent level). The first is a negative effect
of 0.15 standard deviations on number ordering and the second a positive effect of 0.13
standard deviations on number identification. There is a highly statistically significant (at
the 1 per cent level) positive impact of 0.24 standard deviations on the more challenging
rational counting task. This final task lies somewhere between basic number concept and
procedural fluency as use of efficient methods relies on some strategic competence. The
BW intervention has substantial positive effects of 0.35 and 0.42 standard deviations on
the procedural fluency tasks of addition and subtraction respectively.

Taking into account the findings shown above, positive effects of the programme
are being felt, which need to be consolidated over time. What has been shown to date
is that the BW schools significantly outperformed their peers in control schools on
subtasks that assessed procedural fluency. We also found a significant positive impact
on therational counting oflarger quantities, a skill in the basic number concept domain
but with reliance on some strategic competence.
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4.2 Evidence of take-up amongst high-agency teachers in
programme schools

The BW maths specialist team collected video data in order to learn about programme
intervention from a ‘best practice’ sample of high-agency teachers. Our methodology
was design-based research (DBR) since in carrying out this research we considered
ways in which the BW programme, the ‘intervention’, works as a proposed ‘solution’
to the problem of low outcomes in EGM (Collins 1990; Brown 1992). We applied a
mixed-methods approach since we used both quantitative and qualitative data analysis
to inform our findings. Molina-Azorin & Cameron (2010) state the mixed-methods
approach might provide better understanding of the research questions. The following
research questions guided our data collection, analysis and discussion:

* How do high-agency teachers use the BW materials?

e Whatlessons can be learned from the take-up of high-agency teachers?

The sample was made up of video observations of 19 high-agency teachers identified
across the sites by the programme managers. All the necessary consent was obtained,
at all levels. Observation data was video recorded because we intended to “reflect on
teacher practices for further interpretation and analysis” (Griffin 2017). Video data also
offers greater transparency (Heath et al. 2010). We collected five videos from the EC
(240 minutes), seven videos from the WC (325 minutes) and seven videos from LP (380
minutes). Video data records more information than field notes or audio recordings
and it facilitates analysis at a later stage (Marra & Holmes 2008).

The videos were coded using five-minute time segments taken across the entire
time of videoed data for each observed lesson (195 segments) for the purpose of
quantitative analysis. The unit of analysis was thus a five-minute time segment. The
length of time segment was chosen in order to give fair representation to activities
occurring in the lesson, related to each of the 29 variables being coded.® To ensure
validity, initial coding was done by the whole team participating in consensus
discussions during which codes were refined and agreed on. After this, to ensure
reliability, at least three team members were involved in the coding of the remaining
videos and one team member was present at all coding discussions. After cleaning the
data we drew up tables and graphs which we used to identify core themes to inform the
qualitative discussion of the data.

We present findings and discussion on a subset of the coded variables that are
relevant to take-up of the programme in the early stages of implementation across the
three province sites.

4.2.1 BW activity type

The TG suggests approximate timing for the three main scripted activities. These are
guidelines to suggest an appropriate balance of time on different activities, but it is
not expected that teachers follow the guidelines exactly. The programme encourages
teachers to use their professional discretion and make choices in the best interests of

5 The full list of operationalised codes cannot be included here due to space constraints.
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teaching and learning. The suggested ‘target’ times are: mental maths (15 minutes -
17%), concept development (45 minutes - 50%) and independent work (30 minutes
- 33%).° It can be seen in Figure 7 that there were similarities and differences in the
amount of time spent on the scripted activities across the sites.

Figure 7 Bala Wande activity type
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InLPand EC time spent on mental mathslesson-starter activitiesis close to the expected
time (129% and 15% respectively) while in the WC relatively more time is being spent on
mental maths (33%).” A typical mental maths lesson begins with a register, calendar,
and weather discussion, followed by an activity or game as illustrated in Figure 8.

Figure 8 Excerpt from the Bala Wande Grade 1 Teacher Guide (Term 2, page 156) (on left)
and a screenshot of a teacher conducting the same activity in her classroom (on right)

Ndingukapteni kwaye Jsgs
aba ngoomatiloshe (Sl
bom ababini.

I.om the captain and
these are my two

Oomatiloshe
bayasaluta.
Sailors salute.

Source: Bala Wande Grade 1 isiXhosa Teacher Guide Term 2, page 156. From: https://fundawande.org/
learning-resources?i=8#learningResourcesHolder

6  These percentages are shown as ‘target’ percentages in Figure 7 though as suggested teacher may
not stick exactly to these times, this may vary from day to day and between teachers. Games were
also coded here (activity type) although they are not scripted separately. They are included in
concept development, independent work and mental maths activities and we were interested in
seeing how much time was spent playing games.

7  Hereandinall reporting on video coding, percentages express percentages of total time observed.


https://fundawande.org/learning-resources?i=8#learningResourcesHolder
https://fundawande.org/learning-resources?i=8#learningResourcesHolder

11/ The implementation of the Bala Wande programme in Grade 1in three provinces

On further investigation of the type of mental maths activities that were being done it

could be seen that some teachers did more than one activity, usually by combining a

few of the scripted mental maths activities. Another variation was that rote counting to

100 and skip counting in 2s, 5s, and 10s at the beginning of a lesson was also included

(more so in the WC).

Lessons learned:

e The reiteration of the explanation of the purpose of the BW mental maths
activities combined with watching videos of the activities and role-playing them
during training (LP and EC) has had a positive impact on the type of mental maths
activities being done as well as the duration thereof.

¢ Training sessions should explicitly highlight the importance of adhering to time
and navigating the TG to see which activity has been scripted for that day.

e Further thought could be given to supporting teachers who have minimal
training (such as in the WC) - platforms such as WhatsApp could be used.

In the concept-development activities, the teacher introduces a new concept or skill
that will be consolidated in independent work. Figure 7 shows that time spent on
concept development was similar across the three sites (EC: 31%; LP: 33%; WC: 35%),
all below the 50% suggested in the scripted plans. There was evidence that the TG
supported quality interactions between teachers and learners, an example of this is
shown in Figure 9.

Figure 9 Excerpt from the Bala Wande Teacher Guide (Term 2, page 181) (on left) and a
screenshot of a teacher conducting the same activity in her classroom (on right)

Ngubani oyena
mde kwaye
ngubani oyena
mfutshane?
Who is the
tallest and who

ngubani omfutshanana
kunomye?

Who is taller and whois

shorter?

Yakha itreyini - ungazikhethela
ubude. Sebenzisa zonke iibloko.

Build a train - any length you

Source: Bala Wande Grade 1 isiXhosa Teacher Guide Term 2, page 181. From: https://fundawande.org/
learning-resources?i=8#learningResourcesHolder

According to our observation concept development is given insufficient time. The
reduction of this time deprives learners of the scaffolding that is aimed at building
understanding of concepts so that learners can work independently after explanations
have been given. The independent work time is meant to be used as an opportunity for
practice and consolidation of learning in groups or pairs.
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Lessons learned:

e Training and support should emphasise the connection between practice and
consolidation and the importance of adequate time being given to explanation
and discussion of concepts prior to independent work.

e The TG does not include all of the steps that a teacher could follow to maximise
the 45 minutes of the concept development session due to space constraints.
Perhaps there is a need for a section that provides a few core strategies that
teachers could choose from in order to optimise use of time.

While doing independent work, students are given opportunities to apply what they
have learned, generally by doing activities in the LAB, facilitated by the teacher as their
reading ability may not be at the required level to read the instructions independently.
They also work with their peers during this time. Figure 7 shows that in LP and EC,
students spent more time working independently (50% and 54% respectively) than in
WC (26%).
Lessons learned:
e Thevideos show that teachers are allocating more time to independent work
which aligns with beliefs we have heard teachers express in the field.
e Highlighting the importance and rationale behind time allocations is important
both in training sessions and in support-visit sessions so that teachers do not
compromise the learning opportunities of the learners.

Finally, Figure 7 shows that not much time is spent doing games, although games are an
integral part of the BW programme.® We have observed in the field that some teachers
find implementing games challenging. One of the main reasons they give for this is that
there is not a written record for the time spent playing a game.
Lessons learned:
e There should be a weekly recording sheet for the games and a space for
teacher’s notes such as ‘Learners who should play the game again on Friday’ asa
consolidation activity.
e More research needs to be conducted to understand the barriers to playing the
games with the learners.
e Teachers could be encouraged to use the games as an early finishers’ activity.

4.2.2 Integrity of implementation

The level of fidelity to the scripted lessons was coded under the variable ‘integrity of
implementation’. There were three categories: ‘good’ (following the TG), ‘medium’
(partial following of the script: some parts of the lesson are derived from the TG while
other parts are not) and ‘poor’ (a lesson that had nothing to do with the TG guidelines).
Findings for this variable are shown in Figure 10.

8  Note that only three of the observed lessons had scripted games which partly explains the low
percentage.
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Figure 10 Integrity of implementation
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Figure 10 shows that there was a high level of integrity of implementation, more so in

LP (76%) but also in EC and WC (56% and 57% respectively). This may have been an

observation effect but even ifit was, the figures show that teachers are able to interpret

the scripted lessons. Only a few teachers from the sample were seen to disregard the

TG, more so in WC (14% in the WC compared to 0% and 2% in other provinces). While

compliance may be attributed to monitoring and support from the mathematics

team, it would seem that at least some teachers are embracing the programme. One
of the reasons for this difference may be attributed to the amount and type of training
and support given in each of the provinces.

Lessons learned:

e Sufficient training is essential to support teachers understanding of the
programme and content. According to the time agreed to in each province,
training times vary. LP training is significantly longer than in WC (two days
compared to two hours per term). EC training is on an ongoing basis.

4.2.3 The use of manipulatives

There were three variables that captured use of manipulatives. We observed the use of
manipulatives for counting, addition, subtraction and demonstration of the part-part-
whole table to show number bonds. Figure 11 shows time spent working with the box
manipulatives according to four categories.
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Figure 11 Use of box manipulatives

Use of box manipulatives

60

50
[}
IS 40
=
G
o 30
Ep 30
g 23
K 20

10

4 I
, n -
Demonstration Demonstration Learner
by teacher by learner manlpulatlves
B B wc B o

It can be seen in Figure 11 that use of manipulatives varies across the provinces. Highest
use of manipulatives by students (‘learners’) was in EC (50%), compared to LP (21%),
and WC (31%). Demonstration using manipulatives by teachers was highest in LP
(30%). Students did do demonstrations with manipulatives, but this was low across
all provinces. There was a fairly high percentage of observed lesson time when no
manipulatives were in use 35%, 39%, and 44% in the WC, LP, and EC respectively. It
cannot be expected that manipulatives are in use 100% of the time during a lesson: it is
more important that manipulatives are used; and that when they are used, they enable
deep learning of concepts under discussion.

IntheECand WCuse of manipulativeswasalso seenbystudentsdoingindependent
work.? This shows that teachers are encouraging students to work with manipulatives
when they solve problems even though it is not scripted. The use of concrete objects in
problem-solving can deepen understanding of concepts and build students’ number
sense especially for struggling students.

Lessons learned:

* Theuse of manipulatives during independent work should be emphasised during
training to highlight the benefits observed as well as the different ways in which
teacher agency has been used to strengthen the programme.

4.2.4 Talkin the classroom

Talk in the lessons was captured by the variable ‘speaker’ where four categories were
noted. In a teacher-dominant segment, the teacher’s voice is dominant, having a
monologue in a form of an explanation, or modelling an activity. In a learner-dominant
segment, students are speaking to each other about the activity they are engaged in,
whether it be explaining the strategy they used, or working in pairs to solve a problem,

9  Thiswas coded under another variable the graph of which is not shown here.
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or peer teaching or explaining their strategy to the whole class. Teacher-and-learner-
dominantwould be characterised by the teacher asking a question, studentsresponding
to that question and the teacher acknowledging their answer (in this category, both
voices are heard, but predominantly the teacher’s). ‘Chorus’ is dominated by students
reciting or recalling facts together. Findings for this variable are shown in Figure 12.

Figure 12 Dominant speaker
Speaker
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It can be seen in Figure 12 that dominant teacher-talk was most prevalent in EC (79%)
but there was also evidence of ‘teacher and learner’ (EC, 19%) in the observed lessons.
[f we combine these categories for the EC, since they both represent teacher-dominant
talk (Hattie, 2012), the percentage for dominant voice of the teacher rises to 98%. The
remaining 2% is students giving chorus responses. There were no segments where
student-dominant talk was observed. In LP 58% was dominated by the teacher and 37%
by teacher and learner, a total of 95% of teacher-dominant voice, and 5% on chorus
responses. Thus it can be seen that in these provinces the students’ voices were not
heard much. In the WC, the pattern was different and to a small extent, students’ voices
were heard. Teacher-dominant talk was 22%, teacher-and-learner-dominant talk was
25%, a total of 47% of teacher-dominant talk. Chorus accounts for 46% and 8% was
student-dominant talk.

Our interest was engaging further with the types of dialogue that occurred during
these lessons especially considering the concentration span of Grade 1 students. How
did the teacher keep the students engaged? What types of questions stimulated the
dialogue? The findings for the variable that addresses these questions are presented in
Figure 13.
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Figure 13 Questioning
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ItcanbeseeninFigure13thatanswer-driven questioning was most prevalent (52%, 67%,
and 85% in WC, LP, and EC respectively). This category of questioning is characterised
by low-level cognitive questions that require factual recall (Ellis, 1993). There were no
high-level cognitive questions observed (probing method, probing meaning, or probing
errors) in EC. The link between teacher-dominant talk and low-level cognitive questions
is strongest in EC. Hattie (2012) argues that a classroom dominated by this type of
engagement limits and discourages students talking together about their learning. An
example of different kinds of questioning in the photo-scripts is shown in Figure 14
(both high-level and low-level questions are scripted).

Figure 14 Excerpts from the Bala Wande Teacher Guide (Grade 1 Term 4, pages 38 and 58)

Kom ons dink aan ’n storie Ja! Met hoeveel albasters het julle begin? Hoe kan
wat by hierdie getalsin pas. julle dit uitwerk? Gebruik jul blokkies om julle te help.
Let’s think of a story to Yes! How many marbles did you start with? How can
match this number sentence. you work it out? Use your blocks to help you.

Ek het 'n klompie
albasters. As ek 6
weggee, het ek nog 7 oor.
| have some marbles.
When | give away 6, | still
have 7 left over.

-
Gee die leerders tyd om met hul blokkies te werk. Hulle moet wys dat die getal 13 vit 6
(albasters wat weggegee word) en 7 (albasters wat oorbly) bestaan.

Give learners time to work with their blocks. They need to show the number 13 is made up of 6
(marbles given away) and 7 (marbles which remain).

Die getalle word geskryf
dyvaal'ts:ryf oz§ soos hier bo. Ek kan 6
ie getalle op die en 7 bymekaartel om
getaltabel in om dit A 7 b S = 7 die getal wat ontbreek,
te wys? R u te kry, en dit is 13.

Where do we write The numbers are written
the numbers in the ) % =Ty like this. | can add 6 and
number table to Y \ 7 to find the missing

show this? ) B E I number, which is 13.
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Kom ons wys na die getalle

| op ons 100-blokke en tel in Te
terug van 67 tot 47.

! Let’s point at the numbers on

ﬁ our 100 squares and count

I\ backwards in 1s from 67 to 47.

Kom ons wys na die getalle
op ons 100-blokke en tel in Te

- aan van 13 tot 33.

Let’s point at the numbers on

our 100 squares and count

forwards in 1s from 13 to 33.

Watter getal staan né 19?
What number comes after 19?

Watter getal staan
tussen 81en 83?
What numberisin |

between 81ond 83?

Die getal tussen 81 en
83is 82.

~ The number in between

81and 83 is 82.

Die getal nd 19 is 20.
The number after 19 is 20.

Source: Bala Wande Grade 1 Afrikaans Teacher Guide Term 4, pages 38 and 58. From: https://
fundawande.org/learning-resources?i=8#learningResourcesHolder

Lessons learned:
e The type of questioning modelled in the scripted photo sequences should be
examined to check that it models sufficient high-level questioning.

4.2.5 Moving away from counting

Counting is considered an important activity in the development of number sense and
the learning of mathematics in early grades. The BW goal in terms of counting is to
reduce the amount of time that is spent on rote counting™ activities in the mathematics
classroom and to shift this to meaningful counting activities with a focus on the
structure of number. Meaningful counting opportunities are created when a focus
on number/quantity is provided in counting activities. Meaningful counting enables
the development of number sense (it promotes the ability to instantly recognise the
number of objects in a small group without the need to count them) and thus lays the
foundation for working with additive operations using bonds rather than unit counting.
In this study, there was a variable that captured three categories of counting activities
observed during lessons. This is shown in Figure 15.

10 Rotecountingis the ability to recite numbers from memory. Students recite numbers like a rhyme,
with no attachment to meaning when they are rote counting. Rote counting is often the first
counting activity of young students.
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Figure 15 Counting
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It can be seen in Figure 15 that there is considerable variation in the type of counting
activities in the observed lessons across the three provinces.™ The categories of
procedural counting and rote counting are of interest here. In WC, the same amount of
time (34%) is spent on procedural /conceptual counting and rote counting. The relatively
higher percentage in WC for rote counting corresponds with the finding in Figure 4 that
there was more time spent on mental maths activities in WC. In LP and EC, more time
is spent on procedural/conceptual counting than rote counting (6% vs 17% and 8% vs.

18% respectively). The higher percentage of time spent on meaningful (procedural/

conceptual) as opposed to rote counting in the provinces is taken as an indication that

the programme goal of moving away from rote counting is beginning to be felt.

Manipulatives that were seen to be commonly used across the three provinces
were: dot cards, 100-squares, ten-frames, beads strings, multifix blocks, number cards,
number name cards, number symbols and number lines.? These manipulatives were
relevant to the observed lessons and all of them (except the number name and symbol
cards) are linked to the core goal of the BW programme of moving students away from
counting by focusing on the structure of number.

Lessons learned:

e Thereis potential to shift learners away from rote counting but not all teachers
have made the shift. We need to consider ways in which this change can be
strengthened in order to allow the development of number sense. This is critical if
the programme goal of enabling the shift away from unit counting when working
with operations is to be met.

11 ‘No counting’ occurred generally when it was not expected that students would be counting - for
example when they are working independently or listening to teacher’s explanations, and so on.
12 Thiswas coded under a separate variable not represented graphically here.
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5 Conclusion

Teachers using the BW materials benefit from having access to pre-selected examples
for both teachers and students. The BW programme aims to support, draw on, and
develop teacher agency by offering material that teachers are free to use on their own
or supplemented by other examples, according to their professional discretion. The
essence of learning mathematics is to reach abstraction. The design of the materials
is focused on enabling this move, through the inclusion of the photo-scripted lesson
activities that can be used to guide teacher preparation and print material in support
of independent learning as discussed above. We expected take-up in the high-agency
teacher sample to be relatively high, and across the three intervention sites, teachers
demonstrated a relatively high degree of fidelity to the programme materials.

Teachers are more likely to embrace an intervention if they perceive it as high-
quality and having potential to add value. The quantitative findings indicate that there
is some take-up of the programme and that there are already some positive effects.
They also showed that in schools where there was more support (LTSM+TA arm in LP)
the effect was stronger. The qualitative findings showed that the programme materials
(print and manipulatives) are being used. The most highly used manipulatives
were ten-frames and multifix cubes, indicating that students are being exposed to
structured number representations and there is potential for the lesson activities (and
manipulatives) to support the shift away from rote counting when developing number
sense, which can be built on to support the use of number bonds, rather than unit
counting when working with additive operations. The quantitative evidence shows
strength in programme schools relative to control schools which may be an effect of
the programme activities and materials. Although it is small, it is a sign of positive
change that could grow over time. Findings thus begin to address the question of what
can be scaled, although more time is needed to gauge the full effect and consider all the
implications for programme review. They also provided us with themes that need to
be addressed during training sessions and inform materials development and review.
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Bringing the Mental Starters
Assessment project to scale in
Foundation Phase: A ‘building your
timber’ approach
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Abstract

In this chapter, we share details of a South African mental
mathematicsintervention (the Mental Starters Assessment Project)
focused on Grade 3 learners. The intervention was developed over
a six-year period in a model that went iteratively from small-scale
local trials in two provinces to provincial-level trials into national-
level implementation. This measured ‘unhurried’ model of building
to national-level implementation is described in the chapter as
a ‘building your timber’ approach, because of its attention to
developing the capacity for scaling up in the course of scaling up.
We comment on the ways in which the ‘build your timber’ approach
contrasts with another scaling model seen in South Africa,
described in the chapter as a ‘straight for scale’ model. In this latter
model, interventions are designed for large-scale implementation
from the outset. Overlaps and contrasts in the theories of change,
the literature bases drawn from, the foci of teacher development,
and the costs and timelines of implementation and research are
considered in this chapter.
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1 Introduction

In this chapter, our focus is on the process of designing and scaling up an intervention -
the Mental Starters Assessment Project (MSAP) - focused on improving the teaching
and learning of mental mathematics in the Foundation Phase. The reasons for focusing
on mental mathematics have been well argued in South African research. This research
points to the persistent prevalence of counting-based approaches to number work well
into the middle grades (Schollar 2008; Graven et al. 2014), coupled with evidence of
early grades teaching that holds children back into counting quantities out in ones
even when they show awareness of knowing the answers as recalled or derived facts
(Ensor et al. 2009; Venkat & Naidoo 2012).

But problems in the South African education system extend beyond lags in learning
and lack of attention to progression in teaching. Capacity issues have been identified in
relation to instructional leadership in schools (Mestry, 2017) and in terms of district-office-
and provincial-level resources to support the improvement of mathematics teaching
(Metcalfe & Witten 2019). These multiple-level challenges have implications for thinking
about interventions that can work at scale, and how interventions can be brought to scale.

In this chapter, we discuss key features of the MSAP scaling-up process in relation
to an approach that we characterise in terms of ‘building your timber'. Building your
timber (BYT) refers to an approach wherein the need to build capacity for roll-out
of an intervention is factored into the intervention design. A key feature of the BYT
model is an acknowledgement of the need to build capacity within the system in the
process of scaling for the focal intervention’s roll-out. This entails starting small-scale
and building up iteratively to scale in a design research model where evidence of
positive learning outcomes is a prerequisite for scaling up from one stage to the next,
and implementation experiences of stakeholders in the system inform the initiative’s
model in its next scaling-up iteration. In the chapter, we comment on the ways in
which the BYT approach contrasts with an approach that we describe as the ‘straight to
scale’ or STS model. Initiatives on the STS side tend to be large from the outset, working
with 100 schools or more. A range of other differences tend to dovetail on either
the BYT or the STS sides. In this chapter, we note some of the overlaps and contrasts
between the MSAP as an example of an initiative using the BYT approach, and other
initiatives that have used some elements of what we see as key markers of STS models.
While initiatives often draw from elements of both of these models, highlighting their
overlaps and differences allows for better understanding of the ways in which change
in early grade mathematics (EGM) learning outcomes might be supported from a
local research base, and identifying features that appear critical to consider in EGM
initiatives going forward.

2 The MSAP

The MSAP began formally in 2016, with antecedent work in two South African
Numeracy Chair research and development projects that have been working on early
number-learning since 2011. The project’s initial implementation was led by the two
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Chair teams in local trials in a handful of schools in two provinces in 2017. Following
positive learning-gains data across several iterations that grew in scale, the Mental
Starters Assessment was included in national policy roll-out in 2022. The outcomes of
the early trials have been detailed in Graven & Venkat 2021. Our attention here is on
the model of scaling, the rationales for it, and our reflections on how this scaling-up
model differs in important ways from ‘straight to scale’ interventions.

Below, we outline key aspects of the MSAP intervention content, focus, and
model, weaving in the underlying literature that provided the rationale for our choices.
We then detail and discuss the BYT approach highlighting key points of overlap and
contrast with STS approaches.

2.1 The MSAP intervention content

The MSAP intervention was developed as a response to ongoing South African evidence
of problems with using number-sense-oriented approaches to calculation in the
primary grades. Schollar’s (2008) graphic images of children in the later primary years
working on two-, three- and four-digit multiplication and division problems using
pages filled with counting-based approaches - either tallies counting out quantities
in ones or repeated addition-based counting in multiples - illuminate one facet of the
problem. Our research with partner schools in Gauteng and the Eastern Cape showed
similar tally-based strategies even for simple addition and subtraction problems such as
10 + 10 + 10 and 23 + 18 (see Weitz & Venkat 2013 and Graven & Stott 2012 respectively).

In a context where schools usually provide the sole sites of access to formal
mathematics learning, learners’ lack of acquisition of number sense reflects limited
focus in mathematics teaching on mental mathematics underpinned by a strong
awareness of number relationships and how the structure of the base-ten decimal
system can leverage efficient calculation. Interventions in both of our projects had
attended to different packages of materials and teacher development to address these
issues - focusing on learning lags via working with teachers to improve their awareness
of strategies leveraging these efficiencies, and on supporting their teaching for inclusion
of attention to these efficiencies. In the work of Wits Maths Connect-Primary (WMC-P)
project involving the first author, the Structuring Number Starters project had focused
on efficient calculation and ‘base-ten thinking’ in a school-based package of termly
workshops for Foundation Phase teachers and teacher and learner mental-starter
materials for use in the Curriculum and Assessment Policy Statement (CAPS)-stipulated
mental-starter section of lessons. CAPS suggests all lessons start with whole class brisk
mental starters such as “the number before 8 is; 2 more/less than 8 is; 4+2; 5+2: 6+2 etc”.
(DBE 20114, 9). The policy further suggests a range of mental strategies that learners
should develop including the six we focus on in the MSAP, namely: bridging through
ten, jump strategy, doubling and halving, understanding the relationship between
addition and subtraction, re-ordering, and compensation (DBE, 2011a).

In the Rhodes University-based South African Numeracy Chair (SANC) work led
by the second author, the poorer and less functional schooling system in the Eastern
Cape fed into the development of models, materials, and assessment packages focused
on mental maths fluencies for use in classrooms and after-school Maths Clubs (see
Graven & Stott 2012; Stott & Graven 2013). Both projects, over time, had amassed
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evidence of positive impact on learning outcomes - in schools in the WMC-P project
and for use in classrooms and after-school Maths Clubs in the SANC project. In the
WMC-P project, there was evidence of increases over time in the proportions of early
Grade 2 learners able to work with efficient mental and/or written methods that made
use of base-ten structure (Venkat, Askew & Morrison, 2021). These methods involved,
for example, calculating the answer to addition and subtraction problems involving
two-digit numbers mentally either by splitting both numbers into tens and units and
then recombining for the final result, or taking the first number as a starting point and
jumping’ forwards or backwards by the required number of tens and units. In the SANC
project, there was evidence of improvements in fluency measures and using more
efficient and less error-prone strategies by Grade 3 and 4 learners in partner schools and
after-school clubs, as indicated by timed fluency and four operations assessments (see
Graven 2015 for data across partner schools, and Stott et al. 2017 for data across thirty
clubs in three provinces).

We disseminated these early results from partner schools in a range of national
fora, including DBE seminars, the annual Mathematics Chair Community of Practice
forums and the annual conferences of the Association of Mathematics Educators of
South Africa (AMESA) and the Southern African Research Association for Mathematics,
Science and Technology Education (SAARMSTE). These are key platforms where
teachers, researchers, teacher educators and DBE curriculum and assessment personnel
come together to grapple with ways forward to challenges in mathematics education in
South and southern Africa. Dissemination of our findings in these platforms and rich
dialogue with multiple stakeholders led to discussions with the Department of Basic
Education (DBE) in 2015 on developing materials and assessments for Foundation
Phase mental mathematics. The DBE Assessment Unit had noted the dissatisfactions
expressed by teachers with the summative Annual National Assessments, including the
teaching time given over to preparing learners for assessments (see Graven & Venkat
2014), and were looking to meet teachers’ requests for low-stakes, in-class assessments,
that would offer more of a ‘connect’ rather than ‘disconnect’ with teaching. In bringing
together this request with our prior experiences on working on mental mathematics
underpinned by number sense, the MSAP was born.

2.2 The MSAP’'s mathematical focus

In 2016, the Wits and Rhodes Chair teams came together with two international
early-number experts (Professors Mike Askew and Bob Wright), the DBE, provincial
and district personnel, and representatives from the Association of Mathematics
Educators of South Africa (AMESA) and SAARMSTE. The work in the initial meeting
was to consider priorities for mental mathematics working that would align with the
CAPS curriculum and the international literature base on early number knowledge.
The meeting led to two key decisions - the first relating to what mental mathematics
strategies to focus on, and the second relating to how to focus on these strategies. In
terms of the ‘what’, six strategies were selected for use across Grade 3, which came to be
labelled and illustrated in the teacher materials that were completed in 2020 (Graven
et al. 2020a and b) and then versioned into all eleven official South African languages
by the DBE (DBE 2021a and b) as shown in Figure 1:
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Figure1 The six mental mathematics strategies in focus in Grade 3 (DBE 2021a, page iii)
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Source: Mental Starters Assessment Project English Teacher Guide, page iii. From: https://www.educa-
tion.gov.za/MSAP2022.aspx

Our decision on how to focus on these strategies in instruction was based on Askew’s
(2012) emphasis on fluencies, reasoning and problem-solving as the ‘visible’ aspects of
Kilpatrick, Swafford & Findell's (2001) earlier writing on the strands of mathematical
proficiency. Attention to fluencies was intended to address the need for fluent recall
of a basic bank of number facts: bonds of single-digit numbers, doubles of 1-10, adding
or subtracting multiples of ten from a number, and knowing the size of jumps from
given numbers to the next or previous multiple of ten among these. The literature base
on early number describes efficient problem-solving as resting on a growing bank of
fluencies - for example, calculating 46 + 25 mentally in efficient ways might involve
working this sum out as 46 + 20 = 66, then 66 + 4 = 70, and finally 70 + 1 = 71. Adding
multiples of ten to any number, awareness of the next multiple of ten, and how to
jump from 66 to 70 in this case, and knowing the associated bond of 5 (i.e. 4+1) are
all fluencies underlying this kind of ‘strategic’ problem-solving. These approaches are
more effective and more efficient than the laboured effort and error-prone approaches
of counting in ones for this problem.

Reasoning refers to awareness of the number relationships underlying such
calculations, rather than to the calculations themselves. It is the structure of additive
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relationships and the properties of the decimal number system that are in focus in this
thread, seen in tasks such as: 99 + 99 = 200 -, or in the case where a given result
can be used to generate a range of other expressions, including expressions based on
inverse operations. In the mathematics education literature, this kind of reasoning is
seen as critical to flexible working with missing number problems. An example of this
is seeing:

31- =16and31-16=_andi6+ =31

as interlinked problems rather than as separate and unconnected problems
(Baroody 1987). Further, being able to reason about the structure of number
relationships in missing number problems is an important foundation for later work
with algebra, an area where South African evidence points to significant problems for
older learners (Pournara 2020).

2.3 The MSAP intervention model

The MSAP intervention model involved a sequence of three activity segments for each

of the mental strategy-focused units highlighted above. These were:

e As-minute written test, set on a Monday morning by the Grade 3 class teacher,
in the mental-starter section of mathematics stipulated for lessons in the CAPS
curriculum. The test includes fluency items on one side to be completed in two
minutes, and reasoning and problem-solving items on the reverse side to be
completed in three minutes.

e Teaching of eight mental-starter activities within a three-week block following
the pre-test. Each starter includes attention to fluencies in a short warm-up
section, and is followed by a combination of teacher-led work and individual work
onreasoning and problem-solving tasks related to the focal strategy. Two practice
worksheets for learners to take home are included for use across this period.

e A five-minute written post-test, set on the Friday morning at the end of the three-
week period by the class teacher, again in the mental-starter section.

The tests and outline of teaching activities are detailed in the MSAP Teacher
Guide document (DBE 2021a). A separate MSAP Print Masters document collates all
the ‘printables’ (tests, worksheets, and flash cards) in a separate book for easy copying
(DBE 2021b). Marking pre- and post-tests linked with each unit provides the teacher
with feedback on areas of efficacy in her teaching, and a sense of where limitations
remain in learner working.

As detailed in the outline above, two mental mathematics units are scheduled for
each term for use in the starter section of lessons. The aim is to build early number
competence, through careful attention to key representations that permeate several
primary mathematics topics (e.g. number lines, part-whole diagrams, doubles images)
and to task variations that can feed into learners’ work in the main lesson section
across a range of topics in the mandated curriculum that includes number sense. The
assessment model is low-stakes, and oriented towards a focus on supporting responsive
and diagnostic classroom teaching rather than a focus on systemic monitoring. In this
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respect learners and teachers are encouraged to shift their focus from raw scores on
tests to improvement of scores from the pre- to post-test. Our experience is that this
focus on improvement rather than scores reduces some of the anxiety associated with
testing that is time-sensitive.

3 Taking MSAP to scale: The BYT approach

Following the initial design and development of assessment and teaching materials
for the early units in 2016, both teams undertook initial trials in our ‘home’ provinces.
In Gauteng, WMC-P team members trialled the Bridging through Ten unit in two
schools: one a quintile 1 township school and the other a quintile 5 suburban school. In
the Eastern Cape, the SANC team trialled the same unit in a quintile 3 school. In both
provinces, these trials involved the research team working directly with the classroom
teacher, explaining, discussing and demonstrating both the materials themselves
and the mathematical rationales for using the tasks, resources and representations in
particular ways.

These trial results are written up elsewhere (Graven & Venkat, 2021), so we do not
discuss the outcomes here. Instead, we note simply that the outcomes pointed to a proof
of possibility - that the materials could be used by teachers in the system to produce
learning gains. But scaling up the intervention necessarily involved going beyond our
research teams as the trainers. Following Borko’s (2004) iterative model for scaling-
up interventions beyond the research teams where they originated, we turned to the
Foundation Phase subject advisors, with both projects having done prior developmental
work with subject advisors in their own provinces. In the WMC-P project, key shifts in
the orientations of subject advisors towards mathematics and towards collaborative,
rather than monitoring/evaluative relationships with teachers, had been noted in their
earlier work (Venkat & Askew 2021). In the Eastern Cape DBE teacher educators (e.g.
Foundation and Intermediate Phase subject advisors, Foundation Phase curriculum
planners and district cluster leaders) were a key part of the professional development
programmes and key to rolling out the clubs in a range of districts across the province.
This prior groundwork pointed to possibilities for working with personnel at the district
level in the South African education system, contrasting the evidence noted earlier of
limitations in the capacity of this layer to contribute to development.

Collaborating with the DBE in 2019 allowed for a three-province trial that took in
the range of low-, mid- and high-performing provinces in the country. The research
question driving this first level of scaling-up was to understand the extent to which
the intervention, now mediated by district subject advisors (supported in turn by the
WMC-P and SANC research teams), could produce pre- to post-test gains on two units.
The results, also reported in the aforementioned paper, suggested that gain levels could
be maintained in working via the district level infrastructure in the system. This result
was important, as it suggested that — with careful attention to supporting materials
that personnel in the system could see the need for - the level of pre- to post-test
improvement seen in small-scale trials could be maintained. Materials were shared
and discussed in two carefully-developed training sessions with interim monitoring
and support for roll-out from the DBE,
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A trial carried out in 2021 involving all the Foundation Phase mathematics subject
advisors in the country (see Askew et al. 2022 for data from the trial) led to further
important developments. Firstly, broadening to all nine provinces involved the creation
of materials for all six of the mental maths strategies, ensuring consistency of format
of the assessments and of the mental-starter structure of working. In considering
the additional supports needed when working with intermediaries to translate an
intervention into practice, short ‘talking hand’ video clips of the central focus of each
starter-activity were narrated and enacted by Mike Askew. These video clips were made
accessible via both smartphone accessible QR codes and web addresses created by Lynn
Bowie, an associate of the Wits team with experience of creating cellphone-accessible
materials in her work in the NGO sector (see Bowie et al. 2022). This approach was
chosen based on the evidence of widespread access to smartphones in the South
African population (several surveys point to around 95% population access). It was
also responsive to the finding of limited use of lengthy teacher guides and support
materials among South African teachers. An example of a QR code linked to one of the
starter tasks in the Teacher Guide booklet (DBE, 2021a, 66-67) is reproduced in Figure 2.

Figure 2 Task with QR-code accessible video: Doubling and Halving, Lesson Starter 5
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Doubling & Halving
DOUBLING & HALVING: LESSON STARTER 5

1-Minute Mental Warm-Up

Doubling & Halving

Support Video
Doubling & Halving 6

Doubles and halves of friendly numbers = =
Task Sequence 0% hal .
In this lesson we practise halving two-digit numbers. =

Problem: 62 + 2 [El At

Remind the class that dividing by 2 (+ 2)is the same half of 62 hitos:/iyoutu be/DY11LICse

as working out half.

Teacher: How can we work out what half of 62 is? T" 'Ll

Listen for leamers who talk about halving 60 to get 30 30 1

and halving 2 to get 1, to get the answer of 31.

Wite this ‘breaking down method as shown opposite: half of 62=31

on the board.

Problem: 76 + 2 half of 76

Repeat the breaking down method for half of 76 as

shown. Remind the class that dividing by 2 (or +2) is 0 6

the same as halving. | |}

Allow the learners to help you to fill in the halves of o 3

the tens and the units. half of 76 =38

Individual Tasks
Leamers should now try the following examples:
half of 42 68+2 4+2
Leamers should write the breaking down and work out the halves of the tens and units
mentally.

Leamners should explain their thinking, e.g. “34 + 2 is half of 30 (that's 15) and half of 4
(that's 2). 15 and 2is 17.”

Tell leamers NOT to count in 1s.

66 Teacher Guide: English Teacher Guide: English &

Source: Mental Starters Assessment Project English Teacher Guide, pages 66-67. From: https://www.
education.gov.za/MSAP2022.aspx

On the DBE side, this expansion further involved versioning the materials into all
eleven official South African languages, working with the two Chair teams.

In this trial, each subject advisor worked with two or three Grade 3 teachers from
one school in their districts on one of the first four units in the sequence. Different
provinces worked on different units, with the two Numeracy Chair teams running a
half-day training session at the start of the trial. The training sessions, as in the earlier
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trials, were focused on the mathematical content of the unit, with an emphasis on key
tasks, representations, and explanations around using these in the starter section of
lessons. This emphasis on teaching the mathematical content and skills related to the
unit, with illustration in the video, was based on the evidence of teachers’ difficulties
with coherent and connected explanations in South African primary classrooms
(Askew et al. 2019) and broader evidence of limited attention to progression in
instruction outlined earlier. Covid-19 meant this training occurred online, hosted by
the DBE on the Microsoft Teams platform. The advantage of this is that the recordings
of the training are available for reviewing and for future use in training.

The DBE's involvement in the 2021 trial also meant that updates on the progress
of the MSAP roll-out by subject advisors were retained as a standing item in the DBE
Assessment Unit's regular meetings with provincial Foundation Phase coordinators.
Our participation in these meetings has allowed for updates and reflections on progress
with implementation. For example, we heard from the provincial coordinators about
challenges of Covid-related school closures in some provinces soon after the start of the
trial, but also about measures taken by some subject advisors to restart and complete
the trial in other schools that remained open. We also gained insights into the number
of districts that had managed to complete the trial, and feedback received from subject
advisors who had either looked through pre- and post-test results, and in some cases,
also observed and supported the administration of these tests in the classes of the
teachers they were supporting. Responses from one province at these meetings noted,
for example, the following feedback:

Learners enjoyed the Fizz Pop activity and would play it during breaks.

During post-tests, learners’ performance and speed improved tremendously in
majority of learners.

Use of number line enabled learners to bridge through ten in a simple and logic way.

The use of number line enabled learners to identify the next ten from the given
number.

Learners managed to see the pattern of tens.
Learners managed to develop their variations of the strategy.
Bigger numbers challenged most of the learners.

Learners took a few days to master the skill of subtraction in the number line.

The specificity of this feedback was of interest to us, as it suggested a level
of appropriation at district subject advisor level, of the mathematical goals of the
intervention, and the ways in which key representations included in the materials
could support moves towards these goals.

The 2021 trial was viewed as serving two key functions - firstly, it allowed us to
understand the feasibility of roll-out in all provinces, and secondly, it served as a
‘familiarising’ avenue for the provinces coming on board for the first time. Results
from the 2021 trial showed medium to large effect sizes across all the trialled units (see
Askew et al. 2022 for details). In the midst of Covid-related disruptions to schooling,
subject advisors from seven of the nine provinces were able to collate and submit
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matched pre- and post-test data from n = 2,294 learners that encompassed three of the
four of the MSAP units trialled. The two remaining provinces also had Subject Advisers
who had worked with teachers on their focal unit, but Covid-related school closures
disrupted post-test administration, whilst maintaining the goal of familiarisation.

Within the BYT approach, an important aspect of the MSAP model is its three-
week unit frame and its narrow focus on one particular mental mathematics strategy
in each unit. These two features combined to offer the subject advisors a chance to
see the impacts of their own training with teachers on one unit at a time in terms of
learning gains, in ways that are harder to do when the focus is on the whole curriculum.
In an education context where initiatives are frequent, where Covid has ravaged access
and exacerbated inequality (Soudien, Reddy & Harvey, 2021), and where large-scale
interventions offer infrequent insight beyond overall score-level changes in learner
performance (in the instances of statistically significant gains in comparison to control
groups — which is not always the case, and discussed below), qualitative illustrations
of what children’s improvement looks like are important. This is particularly so given
the broader public discourse that repeatedly reinforces deficit narratives of poor
performance in mathematics in national tests and in international comparative test
outcomes (Shay 2020), which can feed into low expectations and a sense of inevitability
of poor performance among teachers in poorer schools (Graven 2014). Our point here is
not to dispute the realities of low performance in the majority of South African schools.
Rather, we note that there is a sense of hopelessness in the iteration of this narrative
that renders its mark on the faith that personnel within the education system have
on the potential of interventions, and of their own work with interventions, to effect
change. Evidence of learning gains, with a sense of how children are able to improve
and develop mathematical fluency and reasoning over time, provides an important
counter to this narrative.

4 Distinguishing features of BYT approaches

We began this chapter by pointing out that measured, unhurried, and deliberate
design was a key feature of the BYT approach to building capacity within the system
for taking interventions to scale in the course of roll-out. This contrasts with STS
approaches where speedier roll-out involves testing the system’s capacity for taking
on the intervention. The larger-scale projects such as Programme to Improve Learning
Outcomes (PILO), Gauteng Primary Language and Mathematics Strategy (GPLMS) and
Bala Wande, align in different ways across the BYT and STS categories on this issue:
the MSAP study's work with subject advisors and teachers places it firmly in the BYT
camp; PILO similarly was predicated on the need to build capacity within the system,
and also worked their interventions via subject advisors. In contrast, GPLMS worked
with external ‘coaches’, hired by the project to support teachers and teaching. Bala
Wande began with an approach that compared support for the implementation of
their materials in classrooms coming from externally-hired coaches (Eastern Cape),
subject advisors (Western Cape) and school-leaver teaching assistants (Limpopo) - and
also included intervention and control schools. However, the Coaches model has been
dropped from their latest plans. Thus, there are moves towards the BYT approach in the
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Bala Wande model.

In this concluding discussion section, we focus on key areas of overlap and
contrast of STS and BYT models, drawing from the additional features of MSAP
discussed above and using these to briefly consider the features of other key South
African initiatives that have worked at larger scales. In doing this, we draw on
international writing on the affordances and constraints of both STS and BYT scaling
models. These areas encompass, in inter-related ways:

e Theories of change

* Emphaseswithin the materials package, and the literature bases they draw from
e The focus of teacher development

e The evidence-base used to gather data on intervention efficacy

e Timelinesand costs.

Itis of interest that several of the larger-scale intervention projects in South Africa
have tended to be led by education policy-oriented academics (e.g. Brahm Fleisch:
GPLMS; Mary Metcalfe: PILO; Nic Spaull: Funda Wande). This contrasts with the MSAP
and other BYT interventions, nationally and internationally, which have tended to be
located within mathematics education departments and research teams. Where an
intervention originates has consequences for the theories of change that inform the
intervention. Fleisch et al. (2016), writing on the GPLMS, underpinned by the triple-
cocktail combination of mechanisms, provide some useful pointers. Their description
of what the scripted lesson plans within the package sought to achieve is stated thus:

The scripted daily lesson plans were intended to provide systematic, paced, and
accessible lessons for the teachers to follow through the year. The underlying purpose
of the lesson plans was to introduce and gradually institutionalise a repertoire of
practices that would improve teachers’ time on task and establish new daily and

weekly routines
(2016, 159).

What is notable for us within this description is the absence of mention of any
specifics related to mathematics (or language) and its teaching. This ‘generic’ focus
on teaching and learning is reflected in the literature base that Fleisch et al. (2016)
draw upon primarily to inform their work, located in the educational change field.
The emphasis here is on changing the norms and routines of teaching in terms of
expectations of coverage and pacing - reflecting some aspects of what McKay and
Spaull (this volume) describe as a focus on the ‘grammar of schooling’. De Clercq and
Shalem (2019), writing about the theory of change embedded in the PILO intervention,
noted a similar emphasis on coverage and pacing communicated through this project’s
provision of curriculum planners and coverage ‘trackers’, but acknowledged too that
more transparent and collegial conversations about curriculum coverage between
HODs and teachers had been fostered during implementation. In contrast, our work
in MSAP and that of others working on intervention studies located in mathematics
education have tended, predictably, to draw centrally from the mathematics education
literature to devise the content of interventions. Changing mathematics instruction in
quite specific ways linked to the mathematical content in focus is therefore core to the
theory of change in the MSAP rather than a more generic focus on coverage.

The packaging of materials into some form of scripted sequence features in many
South African EGM interventions - GPLMS, MSAP and Funda Wande among these. It is
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worth noting though that the rationales for scripting tend to vary somewhat, with the
change literature cited by Fleisch et al. rationalising lesson plans as:

designed to reduce teachers’ planning and administrative workloads and allowed
them to concentrate on actual teaching, thus shifting the focus from interpreting the
national curriculum to delivery of the curriculum

(2016, 159).

In our work, the need for scripting rested more - as noted earlier — on the evidence
of gaps in primary teachers’ mathematical content knowledge and difficulties in
orchestrating coherent and connected instructional explanations. It also rested on
the absence of widespread use of key conceptual representations such as the empty
number line or part-part-whole diagrams to support sense-making. This emphasis on
conceptual mathematical representations, mathematical fluencies and strategies, and
coherent, connected mathematical teaching, is carried through into the professional
development offered within the MSAP. In our work with subject advisors, rationales
for a focus on mental mathematics were made explicit in the training. Subject advisors
acknowledged the need to deal with the persistent use of counting which was familiar
from their work on the ground. Discussion of the tasks, representations, and need for
a move from teacher presentation and interaction into individual working with the
strategy in focus in the unit were all emphasised and agreed upon. The timelines in
the MSAP intervention are looser than in the GPLMS and Funda Wande programmes:
subject advisors are advised that two units can be covered each term across Terms 1-3,
with three weeks suggested for coverage of each unit. Our interest, made explicit to
subject advisors for their work with teachers, is whether teachers’ work with starters
within the three weeks can produce gains for individuals and classes of learners from
pre- to post-tests for each unit. We also encouraged subject advisors (and through them,
teachers) to attend to the differences in learners’ ways of working with problems as the
underpinning elements of any gains they see. This kind of noticing of, and attention to,
children’s mathematical learning over time (as operationalised in individual learner
improvement scores from pre- to post-test and associated shifts to increasingly efficient
methods of calculation) is core to the orientation towards professional development
in MSAP. Developing such noticing has widely been described as a key component of
improving teachers’ pedagogic content knowledge (Jacobs et al. 2010). We see this as
especially important in a context where the mathematical capabilities of personnel at
district levels is also questioned. The BYT approach acknowledges the shortcomings
of teachers “mathematical knowledge for teaching” (Ball & Bass 2003) and looks to
address them, as part of the process of building mathematical support capacity in the
system.

A range of research methodologies have been used across the studies discussed
in this chapter. In the MSAP iterations, as already noted, gains were studied at the unit
level with further breakdown within the units to look at fluency, strategic calculation
and strategic thinking level gains. We have used pre- and post-test data, across the
iterations of the intervention over time to study the learning outcomes of teachers
working with the MSAP model and materials. As noted, GPLMS and Bala Wande
included the use of intervention and control groups to compare the impact of their
materials or training model on learning. We have seen less reporting of learning
outcomes - whether in experimental or longitudinal designs - available for the PILO
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and NECT studies than for the aforementioned studies. This makes it quite difficult
to gauge impact on mathematical learning outcomes, and represents a limitation of
these two studies for understanding the possibilities and limitations of STS designs.

Inthe MSAP model, the absence of parallel control schools leaves open the critique
of lack of counterfactual evidence - the fact that there is no data telling us about the
learning gains in schools that did not participate in the MSAP trials, which may, or may
not, have been similar to the kinds of gains seen in intervention schools. However, what
our dataset does include are the qualitative-feedback elements exemplified earlier
that offer specific details of what children are doing differently in their work with core
mathematical tasks and representations, alongside specific aspects of what children are
still having difficulty with. This noticing of distinctions with mathematical specificity
has been noted as weak in South African research with subject advisors (Venkat &
Askew 2021) and is therefore an important part of capacity-building.

Our final point relates to timelines and costs. The large scale of STS models
and the inclusion of control schools inevitably makes this research expensive, and
especially so given that the scale often requires the recruitment of researchers for
gathering data. In intervention models involving additional personnel such as coaches,
the costs further increase, threatening the sustainability of the intervention beyond
the lifetime of the research. But critiques of the randomised-control trial component
within STS approaches point also to the relatively common occurrence of the absence
of treatment effects in these studies (e.g. Hedges & Schauer 2018). Advocates point out,
and rightly so in our view, that null hypotheses findings are useful for understanding
what doesnot work and for probing why. But these findings tend to be achieved through
expensive mis-steps that the education system in South Africa can ill afford. This point
makes the absence of learning outcome data in publications emanating from the NECT
and PILO studies problematic — as we are left with no course for interpreting impact.

The MSAP model has been cheaply brought to national scale - supported by the five-
year investment of our funders in our two numeracy research and development Chairs
from which it emerged. Its cost-efficiency has resided in a model where small teams were
involved in initial trials, and where scale-up worked with personnel in the system. They
mediated and supported the trials with teachers as an extension of their everyday work.
Negotiating their participation involved work, over time, with national and provincial
education departments, alongside evidence from earlier trials and a commitment to the
work of capacity-building. The DBE is currently exploring extensions of focus on mental
mathematics related to the MSAP model across the primary grades 1-6, bringing further
potential expansions of scale into view. Given the larger numbers of learners in STS
approaches, the cost per learner might be relatively small, but we retain the point that
STS studies remain significantly more expensive overall than BYT approaches, rendering
the need for proof of the promise of the intervention to be much stronger at the outset. A
caveat in BYT approaches is the timeline: direct work on the various MSAP iterations has
taken six years to bring to the national policy level. STS models can often provide measures
more quickly of the likely efficacy of an intervention, so we acknowledge the trade-offs.

In concluding, perhaps most fundamentally there is the sense that there is
limited point in testing a fragile system for its potential to manage interventions and
especially those that the system is unlikely to be able to afford beyond the research.
The need to build substantive capacity within the system to support mathematically
focused interventions is, for us, the urgent goal to focus on.
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Abstract

This chapter reports on a seminal intervention programme
implemented to support teachers’ use of formative assessment
to improve learning. The rationale stems from research indicating
that while the effective use of formative assessment can result in
improved learning gains forall learners, teachers must enhance their
pedagogical practices to first identify specific learning needs of their
learners before effecting interventions that address these needs.

The intervention was implemented using the ReMAPS
professionaldevelopmentmodel,whichisbasedonacyclicalapproach
comprisingworkshopsand school-based activities to supportteachers
to implement and reflect on their experiences as they developed
their theoretical knowledge and practical skills. The evaluation was
implemented as a randomised control trial by an external agency.
Datawas obtained from 268 teachers usinga reflection exercise, while
lesson observations and interviews with learner focus groups were
conducted in a sub-sample of schools. Hierarchical linear modelling
and chi-square tests were used to analyse the data.

The results revealed that the intervention was successful in
supportingteachers, across no-fee and fee-payingschools, toimprove
their knowledge and practice of several formative assessment
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strategies and techniques, attesting to the ReMAPS model for large-scale professional
development programmes. However, many teachers still struggled with providing
effective feedback and applying peer and self-assessment strategies.

Key lessons indicate that future programmes should provide adequate time
for teachers to master all the strategies, while schools should also be supported to
adequately planand prepare beforeimplementingthe formative assessmentapproach.
Similar programmes should also be provided for subject advisors to support the
professional development needs of teachers. However, additional research is required
to determine the extent to which such approaches lead to improved learning gains.

1 Introduction: The challenge of improving
learning in SA schools

This chapter reports on a seminal intervention programme intended to help teachers
improve their pedagogical practices through the effective use of formative assessment
(FA) to identify the learning needs of all learners in their class. The programme
contributes to the national initiative for addressing the key challenge of equity and
quality that has bedevilled the South African schooling system since the start of the
democratic dispensation in 1994. Moreover, given the substantial disparities between
schools, the programme also sought to gain a deeper understanding for implementing
effective professional-development interventions that support teachers in enhancing
their pedagogical practices across both fee and no-fee schools. The focus on FA stems
from a plethora of studies indicating that for effective learning to take place, teachers
must be able to apply relevant pedagogical practices to determine what learners have
learned before implementing any interventions that address their learning gaps.
(Furtak, et al. 2008; Harlen 2012; Smith et al. 2005; Stiggins et al. 2006; Wiliam &
Thompson 2007). Recent research on the effective implementation of FA approaches
in schools not only indicates an improvement in learning gains (Andersson & Palm
2017), but also that these gains were found for all learners, irrespective of their socio-
economic backgrounds (Black & Wiliam 1998; OECD/CERI 2008).

In South African schools, however, two key challenges must first be addressed.
Firstly, most teachers do not possess the requisite knowledge and skills to effectively
use assessment data to identify learning gaps among their learners (Hoadley 2012).
Recent results from several studies indicate that South African teachers have limited
knowledge and experience in using assessment for improving learning and teaching
(Kanjee 2020; Kanjee & Mthembu 2015; Kuze & Shumba 2011; Mkhwanazi et al. 2014).
Secondly, guidance and support for teachers are limited, since most district officials
are not able to provide the support that teachers require to improve learning and
teaching in schools (Nkambule & Amsterdam 2018). Moreover, there is a dearth of
information regarding challenges in capacity, cost, and time for implementing large-
scale intervention programmes in South Africa that focus on improving teachers’
pedagogical practice in schools across the quintiles. In addition, current discourse
and practices in schools are dominated by a preoccupation with measurement and
testing, manifested by the primary focus on the recording and reporting of learner
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scores, with limited use of assessment for enhancing learning (Kanjee & Sayed 2013;
Le Cordeur 2014).

Given the specific assessment challenges faced by teachers in South African schools,
the application of the FA approach provides a promising alternative for addressing the
twin challenges of equity and quality. Within this context, the Formative Assessment
Professional Development Programme (FA-PDP) was implemented by the Assessment
for Learning Research Niche Area, located at the Tshwane University of Technology, in
collaboration with two districts. The primary purpose of the FA-PDP was to enhance
teachers' pedagogical practices to effectively use FA approaches for identifying the
specific learning needs of all learners in their classroom, as the first step before any
interventions can be implemented to address these needs. However, at the request of
the district, a parallel programme was implemented for district subject advisors. This
chapter focuses specifically on the teachers. The key research questions addressed
are: (i) what is the impact of the FA-PDP intervention on teachers’ FA knowledge and
understanding? and (ii) what is the impact of the FA-PDP intervention on teachers’
classroom-assessment practices?

In this chapter, we report on the key lessons learned and their implications for
large-scale professional development programmes for teachers in South Africa. The
chapter begins with an overview of the FA-PDP that outlines the theory of change,
as well as the theoretical, intervention and evaluation frameworks applied. Next,
we present the results of the randomised control trial implemented to determine
the impact of the intervention on teachers’ FA knowledge, understanding, and
practices, followed by a discussion of the key lessons learned. The chapter concludes
by outlining the key implications for practice as well the next steps for research and
intervention.

2 Overview of the FA-PDP

In providing an overview of the FA-PDP, we begin by listing the theory of change.

2.1 Theory of change

The theory of change that guided the development and implementation of the FA-
PDP (Figure 1) was based on the following: If you implement a formative-assessment-
capacity-development programme to support teachers in enhancing their pedagogical
practices, and effectively using assessment to identify specific learning needs of all
learners, and teachers develop and implement specific interventions to address these
learning needs, this will result in enhanced learner engagement and improvement in
learner performance.
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Figure 1 Theory of change applied to the FA Professional Development Programme
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2.2 Theoretical framework

To support teachers’ effective use of FA in the classroom, Wiliam and Thompson (2007)
identified five key strategies that teachers must apply. The authors based their work on
Ramaprasad’s (1983, cited in Wiliam 2011) three key processes in learning and teaching:
where learners are going, where learners are, and what needs to be done with regards
to achieving identified learning goals. Wiliam and Thompson (2007) conceptualised
effective FA practices comprising five key strategies for improving learning and
teaching: (i) clarifying and sharing learning intentions and success criteria for
assessment with learners; (ii) engineering effective classroom discussions, activities,
and tasks that elicit evidence of learning; (iii) providing feedback that moves learners
forward; (iv) supporting learners to serve as learning resources for each other; and (v)
supporting learners to take greater ownership of their own learning. Table 1 shows how
the five key FA strategies, three processes, and key agents in the classroom can be linked
to provide an integrated framework for FA practice.

Table 1 Application of the key FA strategies

Clarifying and sharing Engineering effective
learning intentions and classroom discussions,
criteria for success (i) activities and tasks that
elicit evidence of learning (ii)

Providing feedback
that moves learners

Teacher forward (iii)

Understanding and sharing Supporting learners to serve as learning resources
Peer learning intentions and for each other (iv)
criteria for success (i)

Understanding learning Activating learners as the owners of their own
Learner intentions and criteria for learning (v)
success (i)

2.3 Intervention framework

The intervention was based on the ReMAPS model (Figure 2) that was developed for
the South African education context (Kanjee & Bhana 2013). This model is based on
a cyclical approach where participants collaborate with facilitators to: (i) reflect on
their current knowledge and skills, (ii) mediate new knowledge and understanding
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during the workshops, (iii) acquire/adapt new knowledge and skills to their specific
contexts, (iv) plan and prepare for implementation and (v) present/practise their newly
acquired knowledge and skills in the classroom. This cyclical process is underpinned
by support from professional learning communities (PLCs), peers, facilitators, and
online resources, and is repeated across the series of workshops.

The facilitation, as well as the underlying philosophy advocated, during the
workshops is based on reflective teaching and modelling new skills introduced
(Korthagen et al. 2006). All workshops comprised presentations, practical
applications, video demonstrations, and action planning for application within
classrooms. Each workshop was facilitated by experienced members of the
Assessment for Learning Research Niche Area. Facilitators also modelled all
assessment strategies and techniques that were introduced during the workshops.
For example, during the workshop on learning intentions and success criteria,
facilitators used learning intentions and success criteria in their introductions while
simultaneously providing the theoretical rationale and using specific FA techniques,
e.g., name sticks or pair-and-share, to engage teachers during the workshop.
Similarly, peer assessment as well as effective feedback strategies were used when
teachers were given exercises to review and provide feedback on each other's
portfolio exercises.

Figure 2 ReMAPS model applied to the FA-PDP
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2.4 Implementation framework

The FA-PDP intervention comprised nine two-hour workshops, as shown in Table 2,
which were conducted after school hours at five central venues, and took place over
a period of eight months. Each workshop was facilitated by two facilitators to ensure
effective support could be provided to all participants. The workshop sessions were
provided in clusters of between eight and ten schools and were held at centrally
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located venues close to the participating schools.

After each workshop, participants were required to implement their newly
acquired knowledge and skills in their own classrooms, which included the completion
of relevant portfolio activities. They were also required to participate in meetings for
the school-based PLC. During the follow-up workshops, participants had to reflect on
and share their experiences with colleagues, and adapt any tools and techniques to
their learning and teaching contexts.

Table 2 FA workshops offered and content covered

Workshop Number Content covered

Introduction: Workshop 1 Overview of the programme
Establishing teacher learning communities
Reflection on assessment practices

School-based activities

Module 1: Introduction to formative assessment
Workshops 2, 3 &4 Clarifying and sharing learning intentions and criteria for success

School-based activities

Module 2: Engineering effective classroom discussions to elicit evidence of
Workshop 5 learning
School-based activities
Module 3: Providing feedback that moves learners forward
Workshops 6 & 7
School-based activities
Module 4: Assessment by learners of their peers and their own work
Workshop 8
School-based activities
Conclusion & evaluation: Using assessment to improve my teaching
Workshop 9 Reflection and evaluation
Next steps

Planning for implementation in next school year

The intervention also included school leaders to enhance the support provided to
teachers. Firstly, all Foundation Phase HODs of the selected intervention schools
were required to accompany their Grade 2 teachers to participate in the workshops.
The inclusion of HODs was vital as they serve as the first-call for support for teachers.
Secondly, three workshops were conducted to brief the school management team on
the content of the FA-PDP and to propose appropriate systems for supporting teachers
to effectively implement FA in their classrooms.

2.5 Learning materials used

Given the absence of any relevant text, learning material in the form of a teacher
portfolio, including posters, was provided to all participants. The portfolios were
developed to take into account the context of South African schools, as shown in
Figure 3, and thus: (i) addressed the reality that English, the language of learning
and teaching used for all workshops, was the second language of most teachers; (ii)
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presented relevant theory on assessment, and included practical exemplars to account
for the Foundation Phase curriculum (DBE 2011a; 2011b); (iii) sequenced the content to
allow adequate time for teachers to develop and consolidate new theoretical concepts
and practical skills learned; (iv) included notes on assessment and education theory,
vignettes of classroom experiences, practical tools and templates for classroom use,
as well as activities requiring teachers to reflect on their practice, record their lesson
preparation and experiences, report on their teacher learning community meetings,
and list recommendations or challenges that needed to be shared during workshops;
and (v) aligned the course content, activities, and assignments with the teaching plans
or programmes of the national curriculum statements.

Flgure 3 Example of FA portfolio pages and posters
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2.6 Evaluation framework

The evaluation was conducted as a randomised control trial, involving 85 schools, 45
controland 40 treatment, randomly selected across the poverty quintilesin two districts.
Qualitative and quantitative data were collected using instruments indicated in Table 3.
The success of the intervention was measured based on the following indicators:

1. teachers’ FA knowledge and understanding, measured by teachers’ responses to
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the reflection exercise items;
2. teachers' practices, measured by observations of their FA strategies and techniques
during lessons.

3 Methodology

This section describes the sample, the instruments used, as well as the procedures
applied for data collection and analysis.

3.1 Sample

Data presented and discussed in this chapter was obtained from a sample of 268
teachers, of which 499 were in the control group and 51% in the treatment group.
In addition, 49% were from no-fee schools, and 51% from fee-paying schools. Of the
teachers, 57% taught in the Foundation Phase and 43% in the Intermediate Phase, 48%
had a foundation phase diploma and 52% a bachelor’s degree or higher, while 21%
of participants were HODs. In addition, 67% of the participants indicated that their
home-language was the same as the language of learning and teaching at the school
(i.e., Afrikaans, English, Isizulu, Setswana or Sesotho). Lesson observations were only
conducted for a sub-sample of schools (34 schools, 21 intervention and 13 control) while
focus-group interviews were conducted with learners after the lesson observations.

3.2 Instruments used

Several instruments were developed to obtain the required data for addressing the key
research questions as noted in Table 3.

Table 3 Instruments used and information obtained

Instrument Target Information obtained
Reflection Exercise Teachers - Background, teaching experiences, assessment
control and beliefs, practices and knowledge
Observation schedule | Ntervention Teacher classroom practices, application of FA
groups X ! . ARG
strategies and techniques; learner participation in
classroom activities
Learner focus group Learners - Learner knowledge, views and experiences of
interview control and teachers' FA practices
Review of workbook Intervention Teachers' written feedback practices
groups
Workshop reflection Teachers - Teacher experiences of the workshop and/or
questions intervention implementation of the FA strategies and techniques
group
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3.3 Formative assessment reflection exercise (FARE)

The primary purpose of the FA reflection exercise (FARE) was to provide teachers with
an opportunity to reflect on their knowledge, beliefs, and practice regarding issues
of learning, teaching and FA. The FARE comprised questions regarding teachers’
backgrounds, their views of assessment and learning, and 26 multiple-choice questions
that probed teachers’ knowledge of key FA strategies and techniques. The final results
were based on 23 items as three items were removed given low item-total correlations.
The Cronbach alpha of 0.729 was considered acceptable given the low-stakes nature of
the instrument.

3.4 Observation schedule

The purpose of the observation schedule was to record the FA practices that teachers
implemented in theirlessons, and included questions on teacher background, teachers’
application of the FA strategies, and learner engagement during the lesson.

3.5 Data collection

Data was collected by an independent external agency two weeks after the last
workshop was completed. The FARE was administered to all teachers during the final
workshop, while teachers in the control group completed the exercise at school after
their lesson observations.

3.6 Data analysis

Hierarchical linear modelling (HLM) was used to determine if significant differences
existed between and within the subgroups regarding teachers’ FA knowledge and
understanding. Van der Berg (2008) notes that the use of HLM accounts for some
individual effects to be influenced by school-level factors as well as for the random
effect that accounts for differences between individual schools. The analyses were
performed with the R software (R Core Team 2021) using the Imer, ImerTest and
emmeans packages. Chi-square analyses were conducted to determine differences in
response rates regarding teachers’ use of the FA strategies and techniques as well as
learners’ responses regarding their classroom experiences and views of their teachers’
assessment practices.

4 Results and discussion

In this section the results are presented for teachers’ performance on the FARE as well
as their classroom practices.
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4.1 Teachers' FA knowledge and understanding

A hierarchical linear model was constructed with teachers as level 1 and schools as
level 2, with teachers’ score on the FARE as the dependent variable. The independent
variableswere Treat (control vs treatment), Lang (same vs different to the LOLT), Fee (no-
fee vs fee-paying), Qual (diploma vs degree), Phase (foundation vs intermediate), and
Role (HOD vs teacher). The school regression variable was assumed to be random and
independent. The B represent the fixed effects, delta 8 is random effects, and ¢ is the
error with ~ N(0,5?).
Tiore =B+ B, " Treat + B, Lang + B, * Fee + 8, *
Phase + f_* Qualif + B, * Role + _* Lang * Treat + B, *
Fee * Treat + B, * Phase * Treat + B, * Qualif * Treat +
B, * Role * Treat + 5,
b ,+ 6(

(Sch/Fee;

Sch /Treat) + 6(Sch /Lang) +

+6( )+65Ch+s

) + 6( Sch/Role

Sch/Phase, Sch/Qualif)
As noted in Table 4, a significant effect was only noted for Treatment, Fee and
Quualification while no interaction effects between Treatment and other fixed effects

were noted.

Table 4 Coefficients for the hierarchical linear model

Estimate df t.value Pr(>|t|)
Intercept B 38.3693 211.9 7.014 0.0001*
TreatT B, 13.5433 199.8 2111 0.0360*
LangDif B, 2.7269 165.9 0.584 0.5603
FeeFee B 6.8988 88.48 2.075 0.0409*
Phaselnt B, -6.0947 129.7 -1.444 0.1512
QualDeg B, 3.7915 205.6 1.416 0.1583
RoleTeacher B -0.7159 208.2 -0.171 0.8645
TreatT:LangDif B, 5.2709 124.5 0.860 0.3916
TreatT:Fee B -2.3069 77.4 -0.469 0.6405
TreatT:Phaselnt B, 6.6518 63.3 1.288 0.2024
TreatT:QualDeg Bio 0.7045 200.9 0.205 0.8379
TreatT:HoDTeacher | B, -1.1069 198.4 -0.230 0.8181

Random effects Variance Std Dev. LRT Pr(>Chisq)

School & 17.97 4.23 0.0000 0.9996
School:Lang S, 32.40 5.69 0.9091 0.3403
School:Fee 5, 5.04 2.24 0.0000 0.9996
School:Phase 5, 7.67 2.77 0.1396 0.7087
School:Qual S, 5.98e-7 0.0004 0.0000 1.0000
School:Role S, 1.14e-7 0.0000 1 0.9997
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The contrasts for significant main effects, shown in Table 5, indicate that the treatment
effect increased participants’ score by 18.1% compared to the control group. Similarly,
teachers in fee-paying schools performed 5.75% points higher while teachers with a
degree revealed an increase of 4.14%. No differences were found regarding the effects of
language of learning and teaching, the status of being a teacher or HOD, nor the effects
ofteachingacross different phases. Moreover, as noted in Figure 4, teachers from no-fee
schools who participated in the intervention scored significantly higher than teachers
in fee-paying schools.

Table 5 Contrasts for main effects

Contrast Estimate df t-ratio p value
Treat: Treatment vs Control 18.1 124 -5.701 0.0001**
Lang: Same vs Different 5.36 123 -1.679 0.0956
Fee: No fee vs Fee -5.75 74 -2.285 0.0252*
Phase: Intermediate vs Degree 2.77 59 1.024 0.3100
Qual: Diploma vs Degree -4.14 68.3 -2.325 0.0230*
Role: HOD vs Teacher 1.27 102 0.511 0.6106

Figure 4 Teacher performance by school fee status and participation in the intervention
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The findings indicate that effective professional development programmes, using the
ReMAPS model, can lead to significant improvements in teachers’ FA knowledge and
understanding. More importantly, this improvement was also found among teachersin
the low-resourced no-fee schools that primarily serve learners from mainly poor and
marginalised backgrounds. However, itis concerning that no difference in performance
was detected between teachers and HODs given the critical role of HODs in providing
guidance to teachers under their mentorship.
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4.2 Teachers' use of FA strategies and techniques

Results from the observations revealed ample evidence regarding teachers’ use of the
different FA strategies and techniques that were introduced during the workshops.
As noted in Table 6, most teachers in the intervention groups applied all the relevant
strategies to introduce the learning intentions and success criteria, while no evidence
of these strategies was found in lessons observed across the control schools.

Table 6 Teacher application of Learning Intentions and Success Criteria by participation
status

Uses Learning Seen 0 77 13.109 0.001*

Intentions Not Seen 100 23

Uses Success Criteria Seen 0 64 14.267 0.006*
Not Seen 100 26

Reminds learners of the Seen 0 55 12.338 0.015*

LI during lesson Not Seen 100 27

Reminds learners of the Seen 0 55 13.97 0.007*

SC during lesson Not Seen 100 36

LI visible throughout the Seen 0 64 18.250 0.001*

lesson Not Seen 100 27

SC visible throughout Seen 0 59 19.889 0.001*

the lesson Not Seen 100 32

Regarding teachers’ use of questioning, Table 7 indicates that the random selection of
learners was the only strategy which the majority of teachers in the intervention group
was seen implementing, and which was significantly different compared to the control
group. For the rest of the strategies no significant differences were noted between
the intervention and control groups. The results indicate that while most teachers in
the intervention groups often used the questioning strategies introduced during the
workshops, these same strategies were also applied by teachers in the control group.
What this finding alludes to is that these strategies are relatively well-known and
applied by most teachers within schools.

Table 7 Teacher use of questionnaire strategies by participation status

Questions are linked to Often 20 27 4.487 0.106
the LI Not Seen 80 73

1 *indicates significance at 0.01 level
2 *indicates significance at 0.01 level
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Randomly selects Often 20 80 10.693 0.030*
learners Sometimes 0 7

Not Seen 80 13
Learners put hands Often 80 54 2.479 0.648
up when teacher ask Sometimes 0 33
questions

Not Seen 20 13
Only solicits response Often 40 13 2.332 0.675
from learners with the Sometimes 20 27
hands up

Not Seen 40 60
Involves more than one Often 0 27 4.676 0.322
Iearngr to respond to Sometimes 20 20
question

Not Seen 80 53
Questions are targeted Often 60 67 3.728 0.512
to the entire class Sometimes 0 13

Not Seen 40 20
Allows some wait-time Often 20 47 3.721 0.514
before learners respond Sometimes 40 20

Not Seen 40 33

With regard to teachers’ use of the FA techniques, significant differences were noted
across all the techniques introduced during the workshops. While the majority of
teachers in the intervention group applied these techniques, limited evidence of their
use was observed across the control schools. However, lower percentages of teachers
were observed applying those techniques that required additional resources that had to
be purchased or made, e.g., pass-the-ball technique, robot cards, phone-a-friend.

Table 8 Teacher application of FA techniques by participation status

Name sticks Seen 38 81 8.401 0.015*
Not Seen 62 19

T Ball technique Seen 0 29 7.374 0.025*
Not Seen 100 71

Mini boards Seen 39 62 7.417 0.025*
Not Seen 61 38

Robot cards Seen 23 43 7.037 0.030*
Not Seen 77 57

Phone-a-friend Seen 0 23 11.481 0.003*
Not Seen 100 77

3 *Indicates significance at 0.01
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With regard to teacher feedback practices, a review of learners’ workbooks revealed no
differences in the nature and type of written comments provided by teachers. Across
both the intervention and control groups, teachers still demonstrated the predominant
use of ticks, crosses, question marks, as well as short comments like ‘Good’, ‘Well done’,
‘Incomplete’. It seems that many teachers in the intervention group still struggled with
providing effective written feedback. Moreover, the use of peer or self-assessment strategies
was only observed in one lesson presented by a teacher in the intervention group. However,
a key point to acknowledge is that these strategies are only occasionally and selectively
applied by teachers, and it may be possible that during a random, single-lesson observation,
the specific application of peer- and self-assessment strategies were not used.

4.3 Learner engagement with FA strategies and
techniques

Given that the effective use of relevant FA strategies and techniques was intended
to support teachers in improving learners’ understanding and participation during
lessons, the views of learners on their teachers’ use of these techniques was considered
critical for determining whether teachers applied their new assessment knowledge and
skills during lessons. To determine whether teachers presented the learning intentions
and success criteria respectively, learners were asked to indicate their understanding of
the meaning of the acronym WALT (We Are Learning To) and WILF (WhatIam Looking
For). The chi-square analysis indicated significantly higher percentages of learners in
the control group responding ‘Don’t Know' compared to learners in the intervention
groups, x* (2,n =199) = 47.72, p <0.01, regarding their understanding of the term WALT
as well as their understanding of the term WILE x? (2, n = 160) = 34.21, p <0.01. These
results provide additional evidence that teachers exposed to the intervention were
applying some of their newly acquired FA knowledge and skills during lessons.

Figure 5 Learner's understanding of WALT (left) and WILF (right)
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Information on learners’ exposure to different FA techniques was also obtained
during the learner interviews. As reported in Table 9 the chi-square analysis revealed
significant differences in four of the six FA techniques reported on by learners. These
responses corroborate what was observed during the lessons indicating that teachers
who attended the workshops generally applied the FA skills during their lessons.
Regarding their use of margin-symbols, responses corroborate teachers' limited use
of this feedback practice they were exposed to during the intervention. From this
evidence, it can be concluded that learners were also exposed to, and aware of, the
specific FA strategies and techniques.

Table 9 Learner responses regarding teachers’ use of FA techniques
Learner Control Intervention

. . 0
FA Technique response (%) (%) chisq pvalue
Name sticks Do not 83 25 60.414 0.000*
know/use
Used 17 75
sometimes
Ball technique Do not 88 56 20.289 0.000*
know/use
Use at 12 44
sometimes
Mini boards Do not 79 49 18.494 0.000*
know/use
Used 21 51
sometimes
Robot cards Do not 92 64 29.460 0.000*
know/use
Used 8 36
sometimes
Phone-a-friend Do not 82 69 3.297 0.192
know/use
Used 18 31
sometimes
Margin symbols Do not 58 52 3.253 0.172
know/use
Used 42 48
sometimes

4.4 Learners'interview responses

The interview responses indicate that most learners who were exposed to the FA
approach by their teachers responded positively to the use of these strategies and
techniques. Many learners reported that they enjoyed the use of name sticks, basketball,
and mini-boards as these provided them with more opportunities to participate
during lessons. Some of the responses of learners to the question “Which is your best

4 *Indicates significance at 0.01 level
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technique?” include: “Name sticks because everyone gets an equal chance to answer”;
and “Mini-boards because we can rub the answers easily when we make mistakes”.

Regarding the teacher’s lesson introduction, learners felt that the use of learning
intentions provided them with a better understanding of the lesson purpose. As one
learner noted, “it helps us not to forget what we are learning”. Regarding success
criteria, learners noted that it clarified what they needed to do at the end of the lesson.
Onelearner noted, “it shows us the steps we need to follow,” while another learner noted
“it shows us different ways to get the answer”. One of the most common responses to
the reasons why learners approved of these new approaches was aptly summarised by
the following response “Now Ma'am gives us a chance to talk in class”.
Notwithstanding the positive impact of the intervention on learners, these findings
are also concerning given the limited effective written feedback provided to learners.
More concerning, however, is the implication that teachers’ pedagogical practices have
provided limited opportunity for learner participation in classroom activities and/
or for effective engagement with the lesson content. It is a serious indictment on the
current education system in general, and teachers’ pedagogical practicesin particular, if
learners highlight “the opportunity to participate in class” as one of the most important
benefits of the FA approach.

4.5 Teacher responses from course evaluation

Information from teachers’ responses obtained from the evaluation of the course
revealed that the strategies and techniques were considered to be useful for most
teachers. These teachers noted that their participation in the FA-PDP assisted them
with planning and presentation of lessons, enhanced their use of teaching strategies
which resulted in their learners being more attentive and participating more actively
during lessons, while they could easily identify learners who did not understand the
content presented. Many teachers also indicated that their learners required more time
to familiarise themselves with the new strategies and techniques introduced. In some
cases it proved to be difficult for teachers to effectively apply the new strategies during
the lessons without causing disruptions. However, some teachers noted that after some
time, their learners began to understand and respond to the strategies and techniques.
The specific techniques such as name sticks, mini-boards, pair-and-share, and robot
cards were regarded as especially useful, as these were easy to introduce and apply and
learners responded positively to their application. More importantly, most teachers
reported that it allowed more learners to participate in classroom activities while some
indicated that it even improved discipline in the classroom. However, many teachers
noted that they do not use the strategies and techniques on a daily basis, but only when
they felt it necessary.

Several teachers indicated that the application of the FA process would work best
if implemented and planned for the beginning of the academic year when it is most
constructive to introduce new approaches to their learners. The provision of effective
written feedback was regarded as a challenge by most teachers, primarily because of
time constraints when marking learners’ books, especially in the case of large classes.
Some teachers also reported that they found it difficult to provide written comments
as their younger learners were still learning how to read. The one area in which most
teachers struggled the most pertains to the use of peer- and self-assessment. Specific
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reasons provided for this include teacher beliefs that this strategy was not useful or
applicable to younger learners as they are not able to fully understand what they need
to do or effectively engage with their peers. Another reason noted was that this strategy
was only covered during the penultimate workshop and thus teachers had limited time
to develop their knowledge and skills in its application.

5 Limitations

Two key limitations impacting the FA-PDP need to be noted. These include: (i) the lack
of adequate capacity to provide regular support for teachers between workshops; and
(ii) restriction of the lesson observations to a sub-sample of the evaluation sample
given the limited number of experienced staff who could conduct such observations to
determine the extent to which teachers applied any of the FA strategies and techniques.

6 Implications and lessons learned

The findings of the FA-PDP evaluation indicate that teachers’ pedagogical practices,
across both fee-paying and no-fee schools can be improved through well-designed
professional development programmes. However, identifying learners’ learning
needs is the first step, as teachers still need to develop appropriate strategies and take
remedial actions that address these learning needs. Thus, further research is required
to demonstrate whether changes in pedagogical practices can lead to improved
learning in the South African context. The evaluation nonetheless highlighted several
key lessons for implementing effective professional development programmes to
improve teachers’ pedagogical practices. First, the ReMAPS model as well as the
specially designed portfolios proved successful in supporting teachers in developing
and effectively using FA strategies and techniques. However, future programmes
should also consider: (i) allocating more time for teachers to develop and implement
their FA knowledge and skills; (ii) the timing, duration and location of workshops; (iii)
exploring the use of school-based workshops as a delivery model. Second, teachers
should be provided with additional in-class support between workshops. In this regard,
the involvement of subject advisors as well as functioning of PLCs and access to online
material could prove critical. Third, there is a need for practical guidelines on how
FA strategies and techniques should be implemented during lessons, especially since
current policies provide limited information in this respect (Kanjee & Sayed 2013).

7 Conclusion and next steps

The FA-PDP represents an innovative programme intended to support teachers to
improve their pedagogical practices to identify and address learning needs of all their
learners. The FA-PDP focused on enhancing teachers’ use of FA given its impact on
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pedagogy (Kanjee & Sayed 2013; Le Cordeur 2014), as well as the limited focus within
the country on developing teacher capacity and skills to effectively use assessment for
improving learning and teaching.

Implemented as a randomised control trial involving teachers in no-fee and fee-
paying schools, the evaluation of the FA-PDP sought to determine whether the FA
approach could positively impact on teachers’ assessment knowledge and classroom
practices as well as learner engagement during lessons. The implementation
framework, based on the ReMAPS model, was based on a cyclical approach that
comprised a series of workshops to facilitate teachers’ reflection of their experiences
as they developed specific theoretical knowledge and practical skills to improve their
pedagogical practice.

The evaluation of the project was conducted by an external agency, with data
obtained on teacher-assessment knowledge and classroom practice, and learner
views and experiences. Notwithstanding the complexity of implementing large-scale
professional development programmes, the results of the evaluation provide sufficient
evidence that the use of the FA approach had a positive impact on teachers’ pedagogical
practices, as well as learners’ engagement during lessons, across both fee-paying and
no-fee schools. However, there is a need for additional research on the extent to which
the improved pedagogical practices lead to improvement in learning and learning
outcomes. A critical next step is to develop and implement this model to determine
its impact on the functioning of districts, as well as on the improvement of learning
outcomes in schools, especially schools that serve learners from poor and marginalised
backgrounds.
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Abstract

We know that difficulties with learning mathematics stem from
early on in the primary school. What to do - at scale - to ensure that
children exiting Foundation Phase are ready to thrive mathematically
is less well known. This research reports on interventions that show
promise in early grade mathematics, noting both their impact as
well as the characteristic design features, which are thought to be
driving that change. Design-based approaches to creating well-
designed and structured learning and teaching materials, which then
clearly articulate the necessary conditions for uptake and fidelity of
implementation, are therefore helpful. Drawing first on secondary
sources we demonstrate promising impacts of the NumberSense
Programme in South Africa and Jordan. We then focus explicitly
on the Shikaya intervention, exploring five years of Early Grade
Mathematics Assessment (EGMA) data (n =11,516) to report on shifts
in attainment with each cohort. The preliminary analysis over the
first three years was promising, but was then interrupted by the Covid
pandemic. The design features of the NumberSense workbooks are
described. The impact of the Shikaya intervention model ought to be
more rigorously evaluated, to establish the extent to which it holds
promise for learning improvements at scale.
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1 Introduction

Since the first edition of the NumberSense Mathematics Programme workbooks was
printed in 2007, more than three million workbooks have been sold. It is estimated
that there are currently between 80,000 and 100,000 learners from Grade R to Grade 7,
across some 500 schools as well as a range of different intervention programmes, using
the workbooks every year in South Africa. The NumberSense Mathematics Programme
is implemented in a wide range of different contexts and ways in South Africa. The
workbooks have been used as intended in schools across the quintile spectrum. The
workbooks have also been used as ‘busy’ work or homework to supplement the lessons.
They have also been used in a wide range of intervention projects that use the materials
to support an aspect of the intervention design (typically in quintile 1 no-fee schools).
One of these intervention projects is the Standard Bank-funded Shikaya project
implemented in 12 schools across the Western and Eastern Cape since 2016. In the

Shikaya project, the NumberSense programme is implemented as the mathematics

programme of the school. Learners receive NumberSense workbooks and teachers

receive regular classroom-based support by the NumberSense coaches. The research
questions addressed in this chapter are:

1.  Focusing specifically on the Shikaya intervention, are there preliminary
indicationsofimprovementsinlearner attainmentin the Early Grade Mathematics
Assessment (EGMA)?

2. From the perspective of the instructional designer, what are the core design
features of the NumberSense Programme model, reflecting on the mathematics
materials and professional development support?

2 Literature

There are two bodies of literature on which we draw to frame this study on the
NumberSense Programme. First, we draw on the literature pertaining to design-
based research methods in education. This domain recognises that randomised
control trials (RCTs) are costly, and ought to be done only at the point where the most
effective intervention design has been trialled and developed. Second, we consider the
education literature, drawing particularly on South African examples, which consider
systemic change in education. Here we are concerned about the mechanisms which
are considered to be promising to produce measurable change in learning outcomes
and are scalable. Drawing on the randomised control trials and quasi-experimental
designs we establish what is considered a reasonable measure of improvement in
learning outcomes (focusing on mathematics in the early grades).

2.1 Design-based research methods

Design-based research (DBR), at times referred to as ‘design research’ or ‘development
research’ can be traced back to Ann Brown (1992) and the Design-Based Research
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collective. Dede et al. refer to DBR as offering

Abestpracticestancethathas proved usefulincomplexlearning environments, where
formative evaluation plays a significant role, and this methodology incorporates
both evaluation and empirical analysis and provides multiple entry points for various
scholarly endeavors

(2009, 16).

Importantly, DBR methods are considered appropriate for social environments such
as education settings and are contrasted to RCTs. An RCT investigates whether a new
teaching strategy is better than a traditional (normal/usual) teaching strategy.

To investigate this question one could randomly assign students to the experimental
(new teaching strategy) or control condition (traditional strategy), measure
performances on pre- and post-tests, and use statistical methods to test the null
hypothesis that there is no significant difference between the two conditions. The
researchers’ hope is that this hypothesis can be rejected so that the new type of
intervention (informed by a particular theory) proves to be better

(Bakker & van Eerde, 2013, 7).

There are however various limitations of RCTs in education, discussed in the literature
(see for example, Engestrom 2011; Olsen 2004). We highlight just two major problems
forRCTsineducation. First,an RCT assumes that we know what works and so have a well-
defined treatment for our context. This is often not the case. We have few examples of
effective interventions that work at scale, on which we can draw (Besharati & Tsotsotso
2015). To improve learning outcomes in a particular setting and subject domain, a new
strategy has to be designed before it can be tested. Second, if we know what works,
we still do not know why and when it works. It is therefore helpful to start off with a
design-based approach where changes over time are tracked and explored. Only when
an intervention is stable and showing some promise should an experimental design
(using an RCT framework) be conceptualised.

2.2 Improving learner outcomes across a school system

Fleisch (2018) describes “an educational triple cocktail” - structured quality LTSM,
teacher training, and school-based coaching - arguing that this type of model for
system-wide improvement in learning outcomes (particularly mathematics and
language) is showing promise in South Africa. This draws on work conducted in
Gauteng Primary Language and Mathematics Strategy (GPLMS) (see Fleisch et al. 2016
and Fleisch 2018). Hazel et al. noted that

across a number of recent meta-review and synthesis studies, interventions that
target teachers and aim to enhance the quality of instruction, via the introduction of
specific teaching methods and/or capacity building, alongside the provision of LTSM,
are identified as promising.

(2019, 52)
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Working in India, Banerjee et al. assert that

previous randomised studies have shown that addressing children's current learning
gaps, rather than following an over-ambitious uniform curriculum, can lead to
significant learning gains.

(2007)

Considering primary level interventions in reading and mathematics, Banerjee (2007)
found that interventions that focus on targeting teaching to the current learning levels
of students, such as remedial education (Banerjee et al. 2007) or computer-assisted
learning, were effective (with effect sizes on mathematics scores being 0.35 standard
deviations the first year, and 0.47 the second year). This preliminary work in India
has led to a large-scale intervention ‘Teaching at the Right Level (TaRL) focused on
mathematics and reading in four provinces in India (Banerjee et al, 2016). Their finding
that replicating the early successes at scale was found to be challenging is instructive:

providing only materials was insufficient; trained teachers did not adopt the
methodology and instead used the textbooks prescribed for the relevant grades, and
when volunteers were placed inside schools, they were used by teachers as assistants
to implement traditional methods

(Banerjee et al, 2016, 4).

The subsequent design iterations considered two models: the first (for an environment
with good teaching resources), “relied on teachers to implement the programme;
however, it also made sure that teachers had a dedicated time in the day devoted to the
programme, and were supported from within the government hierarchy” (Banerjee, et
al. 2016, 4) and the second (for very poor teaching environments) made use of NGO staff
using an out-of-school ‘camp’ approach.

Drawing across the two sets of literature shows a need to design, test and refine
what works in early grade mathematics before rushing to RCTs. There also appears
to be promise in interventions, which target the teacher in her classroom, that offer
well-designed instructional materials and support for integrating the new pedagogic
strategies into her weekly rhythm of engagement. What is promising, is that the
Indian example - teaching children at the right level - shifts pedagogy to a more
differentiated approach (drawing on formative assessment data rather than age- and
grade-level assumptions). Teaching at the right level is intended to enable teachers
to address the particular learning level of children (rather than slavishly following
an over-ambitious national curriculum). Attaining such shifts at scale requires
structured time and management support in addition to appropriate assessment
tools and quality LTSM.
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3 The Shikaya intervention: origins and imple-
mentation

3.1 Design-based origins of NumberSense

The NumberSense Mathematics programme has been developed over 18 years. It
has had the benefit of carefully designed LTSM materials in response to practical
needs identified in naturalistic classroom settings in quintile 1 schools. It was only
by following a substantial period of trial and adaptation that the impact of the
NumberSense treatment was then rigorously measured using Early Grade Mathematics
Assessments at baseline and after four years of programme implementation.

In 2006, the first author and two colleagues were engaged to provide classroom-
based assistance for the teaching of mathematics to the Foundation Phase teachers of the
schools supported by the Bitou 10 Foundation. The focus of the support was on equipping
teachers with the pedagogical resources to provide differentiated teaching, i.e. to work
with the learners in their classes according to their developmental levels in mathematics
(‘teaching at the right level'). This meant that the teacher arranged the learners in their
class into two or three groups according to their developmental level in mathematics.
Having arranged the learners in these groups, the teacher then worked with each group
(hereafter called the focus group) for approximately one-third of each lesson, aligning
the content of the session to the developmental needs of the learners within the group.

The challenge of the approach was neither the grouping of the learners nor the
development of the teacher-led learning opportunities for the focus group. Rather,
the challenge was ensuring that the learners who were not in the focus group were
productively engaged. The term ‘productively engaged’ in this context means that
the task(s) that the learners are working on independently must be (1) meaningful; (2)
clear in terms of what is expected of the learner - the learner must know what they
have to do; and, (3) tasks that the learners are able to do as they are pitched at the
developmental level of the learner. The Bitou 10 Foundation experience highlighted
the need for learner materials that are designed specifically to provide independent
learning opportunities that reinforce the work of the teacher-led activity with the class
and/or focus group and are pitched at the developmental level of the learners.

The NumberSense workbooks and approach were adapted for the Reading and
Mathematics Programme (RAMP) in Jordan from 2012 to 2018. The mathematics
objective of the programme was to increase the number of early grade students in
Jordanian public schools doing mathematics with understanding. The design of the
mathematics component of the RAMP was in line with the design of the NumberSense
Mathematics Programme. After a baseline EGMA in 2012, teaching and learning
materials were developed and piloted in 51 schools in 2013/14. A remedial component
was added in 2014/15. In 2015 USAID awarded RTI International the contract to
implement the programme at scale from 2015 to 2019. There were 2,500 public schools
that participated in the programme, 18,000 teachers were trained, 1,2 million workbooks
were printed, and more than 600,000 students were reached. The endline EGMA study
reports that
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statistically significant gains were ultimately found on allmathematics subtasks from
baseline to endline. While the gains were relatively small for the more foundational
skills (because the baseline scores were quite high), the gains for conceptual skills,
which is the focus of RAMP, were larger. Improvements were particularly large in
addition and subtraction L2' (41.9% to 52.1%), as well as in word problems (57.6% to
63.6%). As with reading, overall mathematics gains were similar across G2 and G3
(Stern et al. 2020).

Of particular relevance to this chapter is a study by Roberts (2021) which considers
the JumpStart implementation of the NumberSense Programme in Ekurhuleni South
district of Gauteng. Roberts and Moloi (2021) use four years of cross-sectional Early
Grade Mathematics Assessments (EGMA) data (n = 5.724) from treatment and control
schools and report a statistically significant difference in mean attainment on the
EGMA assessment in the JumpStart schools (effect size of 0.52). Further improvements
are evident after three years (effect size of 0.94). The Shikaya implementation of the
NumberSense Mathematics Programme was not as costly or tightly implemented as
the JumpStart implementation of the NumberSense workbooks. While JumpStart
made use of teaching assistants and tablet-based formative assessment processes
(see Roberts 2021), the Shikaya intervention relied on teachers to implement (with the
support of a coach).

In sum, the NumberSense LTSMs and approach have been carefully designed and
researched through design-based methods at a relatively small scale (with 12 no-fee
schools), and has subsequently been adopted at national scale in Jordan. The impact
evaluation in Jordan shows gains in conceptual skills with large improvements evident
for word problems and complex addition and subtraction (Brombacher et al. 2015).
The quasi-experiment with a cross sectional design, conducted in Ekurhuleni district
in South Africa, where NumberSense Programme materials were used by JumpStart,
also shows promising results. It is therefore interesting to explore the Shikaya project,
which made use of the NumberSense Programme materials in a different way to
JumpStart, and consider whether a RCT ought to be conceptualised.

3.2 Shikaya implementation

The Shikaya NumberSense Mathematics Programme has been implemented in the
Western Cape and Eastern Cape since 2016. The programme targets Grades 1 to 3
learners and teachers in 12 urban no-fee schools, although in selected schools, support
hasalso been provided in Grade R and Grades 4 to 7. In a typical year, some 120 teachers
and 5,000 learners participate in the programme, 2,500 classroom-based support
sessions are conducted and some 13,000 workbooks are supplied. In the majority of
schools, the intervention is conducted in English, in two schools in isiXhosa and in
another two schools in Afrikaans.

The Shikaya NumberSense Programme aims to improve learner performance
in mathematics. That said, the teacher is considered as the change agent and apart

1 L2refers to Level 2 addition and subtraction problem which include bridging the tens. Eg 27 + 5
=...bridges a ten (exceeding 30, which is the next 10), while 23 + 5 = ...stays within the decade.
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from supplying learner materials for learners (Number Sense workbooks for each
child) the teacher is the focus of the all training - workshops and classroom-based
support. NumberSense workbooks are supplied to learners on a needs basis: as
learners complete a workbook, they are supplied with the next in the series. In this way,
a differentiated approach to teaching is made possible. The children work on learner
books which are ‘at the right level for their mathematical development. The children
are not expected to doggedly work through a single national curriculum, with the
whole class moving at the same pace.

4 Research design

To answer the first research question - Focusing specifically on the Shikaya intervention,
are there preliminary indications of improvements in learner attainment in the EGMA? -
we used EGMA assessment data and analysed it as follows:

Data was obtained from the administration of EGMA assessments in Grades 1,2,
and 3 from 2016 to 2021 in Shikaya schools. It must be noted that because of Covid-
19-related disturbances on the study, there is no data for the year 2020. Primary
data-cleaning and manipulation was done in Microsoft Excel, whilst secondary data-
cleaning and manipulation, together with all analysis was conducted in R (a statistical
software programme). The study defined EGMA raw scores by summing up all the
individual marks for the different assessments the students had taken. Secondary
data cleaning, included taking all the relevant variables (Grade, Year, Raw Scores and
School) into one data set. The number of learners writing the EGMA in each grade per
year is shown in Table 1.

Table 1 Learners assessed using the EGMA from 2016 to 2021 in Shikaya schools?

Grade 1 n =960 n=960 | n=1,247 No data No data3

Grade 2 n =980 No data

n=1,191 n=2827 n=211

Grade 3 n=1074 | No data

2 Note that the colour coding follows a cohort of particular learners: learners who start school in
Grade 1in 2016, are followed into Grade 2 in 2017 and then to Grade 3 in 2018.

3 No datawas collected in from Grade 1 learners in 2021. School were operating on a rotation basis
and access to all classes was difficult.
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Forthebaselineto 2019, alllearnersin eight schools were assessed. In four of the schools,
15 learners per class were randomly selected for assessment. The data set in 2021 is
diminished as learner sampling (15 learners per class) was conducted in all schools.
The baseline group was defined as 2016 Grade 1, 2016 Grade 2, and 2017 Grade 3.
The baseline group was chosen as an internal comparison group as there was no
available control group. The baseline group is from the same schools, same teachers,
and hence same culture of teaching mathematics. The chosen baseline was of the
same context and as close to the start of the intervention as possible. It is assumed that
by taking the learner performance in each grade-level at the start of the intervention
this reflects the usual or normal performance of the Shikaya schools (prior to the
NumberSense intervention being embedded into the schools).
To analyse the EGMA data we defined and colour-coded learner cohorts:
e Shikaya (baseline): 2016 G1, 2016 G2, 2017 G3 (this is shown as black and is the first
data point taken for each grade)
e Shikayayear 1: G1 2017, G2 2018, G3 2019 (medium)
e Shikaya year 2: G12018, G2 2019, G3 2020 (darker)
e Shikaya year 3: G12019, G2 2020, G3 2021 (darkest)

We first calculated the mean and standard deviation for EGMA raw scores in each
year and grade-level. To determine whether the Shikaya schools were improving their
EGMA performance in each year of intervention, we used a two-sample t-test and
5% significance to determine whether the observed differences between the mean
raw scores were statistically significant or not. We performed the following t-tests,
comparing:

e Grade1year1(2017), year 2 (2018), year 3 (2019) to the Grade 1 baseline (2016),

e Grade 2 year1 (2017), year 2 (2018), year 3 (2019) to the Grade 2 baseline (2016),

e Grade 3year 2 (2018), year 3 (2019) to the Grade 3 baseline (2017)

Where there were significant differences we calculated Cohen's D and Hedges G to get a
preliminary indication of the scale of improvement.

To answer the second question - From the perspective of the instructional designer,
what are core design features of the Shikaya model? — we drew on the knowledge and
experience of the first author who was the primary designer of the materials and the
professional development offering. The second author checked the coherence and
sense of these descriptions considering the materials themselves, making judgements
on whether the claims made were in fact evident in the NumberSense Programme
materials and Shikaya project reports.
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5 Analysis and findings

5.1 Focusing specifically on the Shikaya intervention, are
there improvements in learner attainment in the EGMA?

The preliminary exploration of the EGMA data suggests that there are improvements in
learner attainment in the EGMA with engagement with the NumberSense Programme
in the Shikaya schools. We cannot, at this point, claim causality - that the changes seen
are solely a result of the Shikaya intervention - but the improvements at least suggest
that further study relating to impact is warranted.

Table 2 Shikaya EGMA data from 2016 to 2021 by Grade

Grade1 . No data No data
(10.9)
n =980 NO data. n=211
Grade 2 37.7 Estimate: 42.6%
(12.8) w (11.5)
n=1074
Grade 3 46.4 No data
(12)

*Significant difference compared to baseline (p<0.05)

Thelearnerattainmentclearlydistinguishedlearnersbygrade. Learnersinhighergrades
performed better than those in lower grades. This is expected as older students tend to
do better than their younger counterparts. In addition, as the Shikaya programme was
embedded into the schools, performance at each grade-level improved over time. The
mean EGMA results by cohort increased with each year of NumberSense intervention.

4 Each cell reflects three values: n (the number of learners tested); the mean result on the EGMA,
and the standard deviation (sd) from the mean (shown in brackets).
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Figure1 Shikaya EGMA attainment by grade over time
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The treatment year 1 learners entered the schools in Grade 1 slightly weaker than the
baseline cohort. This weaker performance remained evident in Grade 2, but by Grade
3 they were performing better than the baseline. The treatment year 3 cohort entered
the school stronger than the baseline and sustained this better attainment when they
reached Grade 2 and Grade 3.

We expect that Grade 1 learners drawn from the same communities that enter the
same group of schools will perform similarly over time. This was generally the case as the
difference in mean result for the year 1 and year 2 Grade 1 learners, compared to the Grade
1 learners at the baseline was negligible. The year 3 Grade 1 group was significantly better
than previous groups, but this difference was small (D = 0.2). The same trend is evident for
the Grade 2 learners. They all perform similarly to the baseline, but by year 5 (2021), after
Covid-19, we see a higher attainment that is significant, with a small effect size (D = 0.39).
By Grade 3 our exploratory analysis suggests greater impact of the NumberSense
Programme. In year 2 of the intervention there was no significant difference in the
Grade 3 attainment. By year 3, there was a small improvement (D = 0.25) and by year
5 (after Covid-19) the mean result was significantly higher than the baseline with
a medium effect size (D = 0.54). Cohen’s D and Hedges G are almost equal for all the
comparisons (giving the same measure of the difference in means). The absolute
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values of the effect sizes increase each year from 2017 with the lowest to 2021 having
the highest. This trend is noticed in all years of the intervention.

Our preliminary exploration of EGMA attainment from the baseline, over time,
suggests that the design being used is worth further research to establish impact. The
way of working is therefore of relevance, and we turn now to describing its design
features.

5.2 From the perspective of the instructional designer, what
are the core design features of the Shikaya model?

In addition to the structured routines that the programme provides for teaching and
learning mathematics, the appeal and success of the programme lies in the underlying
philosophy. This philosophy assumes that all learners are inquisitive, sense-making,
problem-solving individuals, capable of learning mathematics from deliberately
and thoughtfully structured activities designed to reveal the mathematics and
mathematical heuristics, which learners need to develop.

Consistent with design-based approach, the Shikaya programme presented an
opportunity to test the materials and implementation philosophy in ‘real’ classrooms,
i.e.todevelop abetterunderstanding of how realistic the implementation methodology
is, in particular in low socio-economic schools and classrooms (average #learners = 38).

Next, we focus on the instructional design features of the NumberSense learning
materials, then on the professional development support offered to teachers.

5.2.1 Key design features of the NumberSense workbooks

The NumberSense mathematics materials costed at R30 per book for the programme
(R56 per book retail). An average learner works through three books per year (R90 per
year at cost). The workbooks have a simple design that supports learners becoming
familiar with the page layout and activity devices on a page. Figure 2 illustrates two
typical workbook pages. Learners’ familiarity with the pages, in turn, develops learner
confidence in completing the activities. The NumberSense materials are expressly
designed to enable learners to independently complete a page a day for each school
day of the year.

5  While a child may not notice the shifts from counting to calculating to problem solving, this
repetition of the three aspects on each page offers structured support of appropriate activity types
to teachers.
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Figure 2 Sample pages from the NumberSense
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The NumberSense Mathematics Programme was designed to be much more thanaset of
workbooks. It was designed as a highly-structured approach to teaching mathematics
in the early years. It was primarily designed to support teachers in providing a robust,
thoughtfully sequenced mathematics learning programme. Repeating the same page
structure allows teachers to develop a ritual of working on a page a day, while ensuring
that all three tasks - counting, calculating, and problem-solving have been given
some attention.

The nature of the tasks and the underlying philosophy of the programme is to
develop mathematical proficiency. That is, knowledge with understanding, which can
be applied in unfamiliar situations, all the while reasoning about why and how the
knowledge has been applied to make sense of the situation and/or solve the problem
(Kilpatrick et al. 2001).

An important design feature of the materials is the expectation that learners
should be able to work with the materials independently of the teacher. To achieve
this objective, the pages all have a similar format using a limited number of different
activity devices. The activity devices (flow diagrams; number chains; tables; pyramids
and so on) used in the early workbooks are the same activity devices used in the
later workbooks. All that changes are the number range and the complexity of the
mathematics as learners progress through the workbooks.

Another important design feature of the materials is that while broadly aligned
to a typical mathematics curriculum for the early grade, the mathematics is not
presented in chapters/sections according to curriculum topics.® This is deliberate.
The mathematics of the early years in highly interrelated: it is possible to solve
almost all subtraction problems using addition, all division problems using either

6 See Moloi, Roberts and Thomo (this volume) for more detail on how the NumberSense books have
been integrated into mathematics lessons.
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repeated addition or repeated subtraction, and all multiplication problems using
repeated addition. The materials are designed to support learners in developing an
understanding for and appreciation of this interrelatedness.
The materials are also not so much guided by the artificial grade-level number ranges
ofatypical curriculum, but rather by the application of knowledge with understanding.
Ifalearner knows that 5 + 2 = 7, they can apply this knowledge to calculate
25+2=[_]
8s+2=[_|
165+2=[ | and
even 500 +200 =[_J;and
5,000 + 2,000 =[_|.

To take this one step further, we know that the approach is working when a learner
explains that 63 + 4 = 67, because 3 + 4 = 7. The materials also, and deliberately, present
5+2=7as
s5+2=[]
s+[1=7
[ ]+2=7and also as:
7=]+2;
7=5+[]

[ ]=5+2etc.

to facilitate the development of a robust understanding of the equals sign as denoting
equivalence, as opposed to a symbol that precedes ‘the answer.’

Key to developing learner confidence with mathematics is the spiral nature
of the materials: concepts are continuously revisited with a gradual increase in
cognitive demand supported by the revisiting of the concept(s) in less cognitively
demanding situations.

In the Grades 1 to 3 workbooks, a page (and by extension that teacher-led activity)
typically has three elements: a counting activity, a manipulating number (mental
arithmetic) activity, and a problem to be solved. This is shown in Figure 2 which shows
these three elements on typical pages. The amount of time spent on each of these
three elements varies according to grade. At the start of Grade 1, most of the teacher-
led activity is spent on counting and the remainder of the time on solving a problem.
Over the years, the amount of time spent on counting is reduced, and manipulating
numbers and solving problems take up more of the time.

The purpose of the counting activity is to support the development of learners’
numerosity (their sense of muchness) - learners need to understand that 500 is a lot
more than five and simply reading the numbers does not convey this. Furthermore, as
the quantity being counted increases, learners become aware of the need for increasing
efficiency - counting in groups, which lays the foundation for what will one day
be multiplication.

Word problems in the NumberSense programme have two purposes. First and
foremost, they present situations that learners are able to make sense of and solve
using grade- and age-level appropriate strategies (from physical modelling, to using
drawings, to primitive and eventually sophisticated number strategies). Second,
solving the problem reveals the mathematics that we want learners to develop - the



14 / The NumberSense programme: A focus of the Shikaya intervention in South Africa

problems provoke an organic reaction, which is the mathematics that we want to
reveal. If we want to introduce the concepts of addition and subtraction we use change,
combine, and compare problems; for division we use sharing and grouping problems;
and to introduce the fraction concept we use sharing problems with remainders that
can easily be partitioned and so on.

Manipulating numbers (mental arithmetics) is used to develop a critical mass of
number facts (the ‘sight words’ of mathematics).

A page in a NumberSense workbook represents a lesson (a day). The activities of
the page are almost always interrelated with the counting and manipulating number
activities linked by a common theme. One of the roles of the teacher is to assist learners
in reflecting on the activities on a page so that they become more aware of the patterns
and relationships on the page than they might do on their own.

5.2.2 Key design features of the NumberSense professional development
offering

The NumberSense Programme workbooks are also intended to support teachers
and teacher development. First, the pages of the learner workbooks are, in effect, the
teacher’s lesson plan. The lesson begins with a teacher-led activity that sets the learner
up to independently complete the workbook page as a consolidation of the teacher-
led activity. Second, having teachers work through the materials to prepare for their
lessons supports the development of a richer, more robust understanding of the
mathematics that they are teaching.

Workshops for teachers are typically presented with at least two workshops
per school per year and costed at R1,500 per workshop (for the Shikaya intervention,
funded by Standard bank). All teachers receive classroom-based coaching.

All but two of the coaches have at a minimum a university degree with a post-
graduate certificate in education. The other two coaches have a college teaching
diploma. In all instances the coaches were full-time salaried employees of Brombacher
and Associates. The time allocated to the Shikaya programme for the degreed-coaches
varied between 20% and 50%. For both coaches with college diplomas, they were
engaged on the programme on a full-time basis. Each coach is responsible for about
17 teachers.”

The Shikaya programme presented the team with an action-research setting in
which to trial, test, and improve the programme design in a South African setting. One
example of the lessons from the programme is the development of the developmental
trajectory for teachers implementing a new programme, which follows: active
resistance; reluctant engagement; and spontaneous engagement. As we are aware that
effecting change at school through a teacher-led intervention is difficult, a metric for
monitoring and reporting on teacher behaviour was developed for the coaches. The
teacher-engagement phase is determined through an analysis of the classroom-visit
report completed by the coach at the conclusion of each lesson, as well as the quarterly
page-rate audit (the number of pages completed by learners in a week) conducted by
the coaches for the learners in each teacher’s class.

7  Degreed coaches tend to have more experience and knowledge of the mathematics and its
teaching. They are more expensive resources who then support the less experienced coaches who
have diplomas.
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Table 3 Phases of teacher engagement, teacher behaviour and the role of the coach

Phase

Teacher behaviour

Coach’s role

Active resistance

The teacher avoids using
the routines and/or actively
decides not to do so. The
teacher finds reasons not to
use the routines.

To be (frequently) present and
supportive, to remove barriers
to using the routines and, if
necessary, demonstrate the
routines for the teacher.

Reluctant engagement

The teacher uses the routine
but still lacks enthusiasm.

Encourage the teacher,
highlight aspects of the
implementation that are going
well and draw the teacher’s
attention to the positive
responses of the students to
the routines.

Spontaneous engagement

There is evidence that the
teacher uses the routine even

when the coach is not visiting.

Facilitate reflection with the
teacher on the value of the
routine and support the

teacher as he/she starts to
explore variations of and
modifications to the routine.

Teachers receive classroom-based support according to the phases of their engagement
with the programme. The three phases including teacher behaviour and the role of
the coach are described in Table 3. The frequency of classroom-based support by the
NumberSense coach, when teachers are at the active resistance stage, is once or twice
per week. Teachers who are at the reluctant engagement stage receive coaching bi-
weekly and teachers at the spontaneous engagement phase receive monthly support.
On average, a teacher receives 17 lessons per year in which they are supported by a
coach. The cost of a coach supporting a lesson is estimated at R200 per lesson.

6 Conclusion and way forward

The Shikaya implementation of the NumberSense Programme, which relies on

teachers to implement the programme with the support of a numeracy coach, shows

preliminary indications of positive learning gains. With well-designed learning

materials, teacher training, and a coach, it is possible to support teachers to teach at the

right level. The key design features of the NumberSense Programme learning materials

are summarised as being:

1. Providesimple structured routines to support teaching and learning mathematics.

2. Assume that all learners are inquisitive, sense-making, problem-solving
individuals, capable of learning mathematics from deliberately and thoughtfully
structured activities.

3. Useasimple design that supports learners becoming familiar with the page layout
and activity devices on a page.

4. Design learner materials to independently complete a page a day for each school
day of the year

5. Design learner materials to also support teachers and teacher development.
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6. Expect that learners should be able to work with the materials independently of
the teacher, so ensure all pages all have a similar format using a limited number of
different activity devices.

7. Do not design the pace of mathematics in learner workbooks to rigidly following
the grade level of the curriculum and topic sequence of the recommended
teaching programme, but focus, rather, on a robust, research-based developmental
trajectory.

8. Do not use the artificial grade-level number ranges of a typical curriculum, but
rather increase the difficulty by the application of knowledge with understanding,
by, for example, using structural relations (families of related number sentences)
and varying the position of the unknown to develop meaningful use of the
equal sign.

9. Build learner confidence with mathematics by using the spiral nature of the
materials, so that concepts are continuously revisited with a gradual increase in
cognitive demand supported by the revisiting of the concepts in less cognitively
demanding situations.

In Jordan the mathematics component of the RAMP intervention, which was modelled
on the NumberSense Mathematics Programme materials and methodology, showed
improved learning outcomes, at a national scale. Stern et al. (2020) report significant
gains as a result of the intervention in Jordan. The gains are similar in both Grade 2 and
Grade 3, with the greatest improvements evident in addition and subtraction level 2
(41.9% t0 52.1%), as well as in word problems (57.6% to 63.6%). In South Africa, Roberts
and Moloi (2021) report a statistically significant difference in mean attainment on
the EGMA assessment in the JumpStart schools, which make use of NumberSense
workbooks (effect size of D = 0.52) and with further improvements evident after three
years (effect size of D = 0.94). Applying design-based methods, this paper presents
positive learning improvements from preliminary analysis of the Shikaya EGMA data
and documenting the key design features of the model. The preliminary analysis
suggests thatitis now appropriate to conduct a more rigorous randomised control trial,
to evaluate the NumberSense Programme materials and professional development
model at a larger scale.
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Abstract

JumpStart is one of a few examples of South African early grade
mathematics interventions that have shown remarkable gains in
learning outcomes in the Early Grade Mathematics Assessment
(EGMA). Four years of EGMA data, administered annually from
2016-2019 from Grades 1 to 3 (n = 1,865) were analysed, focusing
specifically on the simple addition and subtraction testlet. Using
the JumpStart baseline data - as a measure of ‘likely attainment’
in urban no-fee schools - the average child correctly answered
two, seven, and 11 simple addition or subtraction calculations
in two minutes, in Grades 1, 2, and 3 respectively. Following
the JumpStart intervention, and as a measure of ‘aspirational
attainment levels’, the average child correctly answers three, 12,
and 16 simple addition or subtraction calculation in two minutes, in
Grades 1, 2, and 3 respectively. JumpStart programme participants
were interviewed to reflect on what they considered to be the key
mechanisms for improving early grade mathematics outcomes.
The formative assessment mobile application ‘Numeracy tracker’
was reviewed. JumpStart worked with a district, applying five key
mechanisms, which are considered to be critical to the JumpStart
design: (1) teachers and teacher training; (2) NumberSense learner
workbooks; (3) individual attention from teaching assistants or
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interns who each have a tablet; (4) coherent mathematics pedagogy; and (5) real-time
monitoring of learning (formative assessment). An important outcome of this study
is that differentiated pacing, real-time formative assessment feedback, coupled with
weekly attention, are mechanisms which are worth trailing in other contexts.

1 Introduction

South African educators and researchers have been aware of persistent under-
performance at the primary school level, particularly in the foundational skills of
numeracy and literacy (SACMEQ 2017). Not only has performance been low, but study
after study showed that the country was dealing with an extremely unequal society
mirrored in what Van der Berg (2008) referred to as a bi-modal system where, on the
one hand, there is a minority of schools where achievement was relatively high and, on
the other hand, there is a majority (approximately 80%) of schools where performance
is extremely low. In the last ten years (2010-2020) there have been several interventions,
both by the government or government collaborating with the private sector, or by
independent organisations with an interest in education, to try and turn the situation
around.

In the case of early grade mathematics, the interventions have varied in the
approaches that they implemented to trigger change: the level of the education system
that they address, the functionaries that they address, and the nature and amount of
the dosage that they administer.

There is an emerging body of literature that shows that interventions that
leverage on pedagogical practices inside the classrooms have the greatest potential to
impact on learners’ performance (Black & Wiliam 1998; Desimone & Pak 2017). While
positing that the use of strategies of formative assessment can lead to improved learner
performance, Kanjee (2020) reported that only a minority of teachers in quintiles 1-5
were able to use appropriate formative assessment strategies in the classroom.

This chapter provides an account of the process and outcomes of the evaluation of
the impact of an intervention, with a particular focus on NumberSense, by JumpStart in
township schools in Ekurhuleni South, an education district in the Gauteng Province.
Roberts (2019) frames the JumpStart intervention as an example of an m-learning
intervention where tablets are used by Teaching Assistants (TAs) to monitor and
respond to the mathematicslearning of Foundation Phase children. The cross-sectional
study reported in Roberts (2019) makes use of the Early Grade Mathematics Assessment
(EGMA) to demonstrate that the JumpStart programme had a significant impact on the
average school in the intervention.

Every school has a statistically significant increase in their respective EGMA
means (compared to their own baseline, and to the comparison schools). Overall
the JumpStart programme is having a significant impact on all the schools.
Improvements in learning outcomes, as measured by the EGMA are evident after one
year of intervention, and appear to be strengthened after two years of intervention.
(2019, 145)
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In an extension of the Roberts (2019) study, Roberts and Moloi (2021) draw on additional
data, using four years of cross-sectional EGMA data (n = 5,724) from treatment and
control primary schools in the same district in Gauteng. Early Grade Mathematics
Assessments were administered to arandom selection of learners in both school groups
over a period of four years. Roberts and Moloi (2021) report a statistically significant
difference in mean attainment on the EGMA assessment in the JumpStart schools
(effect size of 0.52) and with further improvements evident after three years (effect size
of 0.94), estimated as Cohen’s D co-efficient.

In addition the Roberts and Moloi (2021) study offered benchmarks for what can
be expected for EGMA attainment (raw score) in each grade level. However, knowing
that children in mainstream schools in this Gauteng district obtain an EGMA raw score
of 22, 40, and 50 at Grades 1, 2, and 3 respectively does not offer any meaningful insight
in what they are able to do mathematically. Roberts and Moloi (2021) also report the
shifts in attainment as effect size (Cohen's D) where the units are in standard deviations.
While these benchmark figures may well be helpful to researchers using the EGMA,
we do not think they are meaningful or useful to teachers, project implementers, or
subject advisors.

Therefore, this chapter sets out to do two things. First it provides some evidence
of the improvements in mathematics learner outcomes in the JumpStart schools -
focusing on simple addition and subtraction fluency. Second, it unpacks the nature of
the JumpStart intervention in more detail, attempting to reveal what is ‘inside the black
box’ of the JumpStart intervention design.

2 Literature review

There is growing literature from impact evaluations that suggests that education
interventions that are targeted at the district level are most likely to result in the
intended outcomes mainly because ‘districts™ exercise direct jurisdiction over clusters
of schools (Khosa 2014; Mouton et al. 2013). Interventions at the district level have been a
common practice presumably because districts, as the closest support structures to the
schools, have the potential to sustain the impact of interventions. However, literature
on the effect sizes of various interventions in South Africa and elsewhere have thrown
up a variety of results with traceable evidence that suggests that interventions with the
largest effect sizes are those that impact what happens inside the ‘black box/, that being
the classroom (Black & Wiliam 2009).

In South Africa there have been numerous interventions to improve teaching
and learning in early grade mathematics between 2010 and 2020. The interventions
varied both in terms of the inputs that were made and the instruments that were used
to measure impact although the degree of the impact varied in magnitude. Roberts and
Moloi (2021) offer a tabulation of average effect sizes (Cohen’s D), drawing on global
literature and empirical studies in South Africa. The impact ranges from an effect size
of 0.94 for the JumpStart intervention in Grades 2 to 3, after three academic years; to
0.01 for extra time in schools.

1 “Districts” here refers to the the provincial education department structure at district level.
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3 Theoretical framing

3.1 Formative assessment

In a discussion paper on “strengthening of education systems” (Gottelmann-Duret &
Bahr, 2012), UNESCO reported that countries or schools that have made significant
moves towards the “quality” sub-goal of the Sustainable Development Goals (SDGs)
tend to focus on “performance, its assessment, and support” for both teachers and
learners. In the majority of such countries or schools, there is an almost 50-50 balance
between external standardised assessments and international assessments, and
average performance shifts from “great to excellent” (34-35). Focusing on performance,
assessment, and support necessarily requires effective use of assessment for learning.
Teachers cannot respond to the assessment outcomes to adequately support learners
with their specific difficulties, in the absence of formative assessment practices.

Although different users define formative assessment variously, the definition
that has been adopted in this chapter is taken from the Council of Chief State School
Officers (USA):

Formative assessment is a process used by teachers and students (learners) during
instruction that provides feedback to adjust ongoing teaching and learning to help
students improve their achievement of intended instructional outcomes

(CCSSO 2008, 3).

Key strategies of formative assessment include prompt feedback to both the teacher
and the learners, learner-peer assessment, and self-assessment, all of which serve to
improve teaching and enhance learning while the lesson is underway.

Formative assessment is often contrasted with summative assessment where the
latter is defined as an assessment that is administered at the end of either a topic, a
grade, or a project that learners have completed (Kibble 2017). The distinction between
the two types of assessment is often blurred by how the assessment results are used.
Moloi and Kanjee (2018) explain how to use summative assessment formatively.

Substantial published research on the efficacy of formative assessment and its
impactonlearning outcomesintermsof effect sizesthat wereashighaso.7ofastandard
deviation, is reported by Black and Wiliam (1998). Although the exact effect sizes from
Black and Wiliam (1998) have been questioned on methodological grounds (Dunn &
Mulvenon 2009), subsequent research has corroborated the findings that the use of
formative assessment does enhance the achievement of learning outcomes. Studies
on the strategies and the efficacy of formative assessment across school systems and
contexts have been replicated by various researchers with similar findings. In South
Africa, Kanjee (2020) reported significant improvements in learning outcomes, which
he attributed to professional development that focused on training teachers on how
to plan and implement formative assessments to enhance the chances of meaningful
learning for all learners.
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The JumpStart intervention included elements that are similar to other interventions
such as the NumberSense Workbooks and teaching assistants but the use of tablets
for the rapid real-time turnaround of assessment data for formative use in classes is a
unique feature of this intervention.

4 Research design

The research questions answered in this chapter are:

1. How many addition and subtraction calculations can be answered correctly in two
minutes in the JumpStart foundation phase classrooms?

2. Whatisinside the black box of the JumpStart intervention?

To answer the first question, we used the same EGMA data drawn on by the Roberts
and Moloi (2021) study which was collected from 18 no-fee schools selected by the
Ekurhuleni South district officials as poor performing. In each selected school, in each
of Grade 1, 2, and 3, samples of thirty learners, or all the learners where there were
less than thirty learners in a grade, were randomly selected (sequenced by height and
selecting every fifth learner) to take the Core EGMA test under the guidance of a trained
JumpStart teaching assistant. The JumpStart intervention was phased in to the 18
schools over three phases as shown in Table 1.

Table1 Phased implementation of JumpStart intervention 2016-2019

2016 2017 2018 2019
Phase 1: Schools 1-5 Baseline Year 1 Year 2 Year 3
Phase 2: Schools 6-10 Baseline Year 1 Year 2
Phase 3: Schools 11-18 Baseline Year 1

Source: Data collected in the JumpStart intervention

The data from the baseline (outset of implementation) was collated for each grade.
This was repeated for the EGMA data from after the first, second, and third years
of implementation.

Table 2 Sample size for EGMA core items by Grade level

Baseline Year 1 Year 2 Year 3
(18 schools) (18 schools) (10 schools) (5 schools)
Grade1 500 438 316 146
Grade 2 479 520 428 150
Grade 3 441 516 436 149
Total 1,420 1,474 1,180 445

Source: Adapted (to include number of schools) from Roberts & Moloi (2021, 133)
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The cross-sectional quasi-experiment study, reported in Roberts and Moloi (2021),
made small adjustments to the EGMA raw score based on the time of year of the EGMA
administration, by making use of control school baseline and year 1 data. These shifts
are reported in detail in Roberts and Moloi (2021).

In this chapter, we analyse the EGMA data in a different way. We draw on data at
an item level for a testlet, and offer mathematical benchmarks drawn from the baseline
(n =1420) and year 3 (n = 445)2intervention of the JumpStart EGMA dataset. All of the
EGMA assessments were conducted in the first two terms of the academic year, with
most being administered in March or April. In this study, as a general benchmark was
explored for the ‘first term of a grade’, fine-grained shifts relating to the exact month of
EGMA administration were not made.

To do this we first needed to understand the EGMA test design. Platas, et al. (2014)
offer detailed explanation of the core EGMA's development, descriptions of'its technical
adequacy, evidence of validity and reliability, as well as processes for local adaptation
and training of assessors. The Core EGMA is a battery of six testlets, one of which is
simple addition and subtraction.

The core EGMA was administered annually in Grades 1, 2, and 3, as noted in
Roberts and Moloi (2021), in the language of learning and teaching for mathematics
at Foundation Phase. The translations pertain to the instruction prompts and word
problems. The language of learning and teaching in the JumpStart cohort was varied;
the EGMA was administered to children in the language of teaching and learning at the
school. In the urban environment of Gauteng this included: English, isiXhosa, isiZulu,
Sepedi, Sesotho, Tshivenda, and Xitsonga.

Building on the work of Spaull and Ardington (in this volume) we chose to focus
on simple addition and subtraction. Platas et al. explain that:

The Addition and Subtraction Level 1 subtests are timed tests (60 seconds) consisting
of 20 items each that increase in difficulty. No addends are greater than 10, and no
sums are greater than 19. The subtraction problems are the inverse of the addition
problems. Three of the items mirror three of the Word Problems items. Assessors
also keep track of whether the student used one of three problem-solving strategies:

finger/tick marks, paper and pencil calculation, or mental arithmetic
(2014, 12-13).

The following exemplars are offered for simple addition and subtraction:

2 The ‘baseline’ refers to the first year in which JumpStart was working with a school. ‘Year 3’ refers
to the third year of JumpStart intervention, when the programme was embedded in the school.
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Figure1 Exemplar EGMA core items for ‘Simple addition and subtraction (level 1)’

Sample addition and subtraction
level 1 items
1+3=[] 4-1=[]
3+2=[] 5-2=[]
6+2=] 8-2=[]
4+5=[] 9-5=[]
3+3=[] 6-3=[]

Source: Reproduced on the basis of an original work published by RTI International and licensed under
the Creative Commons Attribution 4.0 International License

Notice thatall ofthe exemplars are single-digit addition or subtraction, result-unknown
calculations with sums of no more than 10. The items stay in the same format (result-
unknown calculations involving additive relations) but get progressively more difficult
as children are required to bridge the ten, although the addends are smaller than 10,
and the sums are smaller than 20. An example of a more difficult item in this testlet
would be: 8 + 4 = Jor12 - 4 =[_]. Basically the ‘Simple Addition and Subtraction Level
1’ testlet comprises of 20 whole-number addition calculations in the number range 0
to 20, and 20 whole-number subtraction calculations also in the number range 0 to 20.

The administration of this EGMA testlet is significant for its interpretation. This
testlet is designed to assess procedural fluency in simple addition and subtraction
calculations. It is also timed. The measure of attainment is therefore one of speed and
accuracy: how many simple calculations can be correctly answered in one minute?
There are 20 items - not because children in Grade 1 are expected to answer all 20, or
to ‘pass’ at 50% (by getting 10 correct), but rather to ensure that the top-performing
students can differentiate themselves from others by being able to respond to more
calculations. We thought that this test provided a good measure for teachers, as they
could easily set their own testlets to see how many simple addition, and how many
simple subtraction calculations a child could complete in one minute.

The EGMA assessment was administered orally with a JumpStart teaching
assistant reading out the instructions to the learners. The sampled learners were
grouped and accommodated in one classroom and each was given a tablet on which
they completed the assessment. Their work on the assessment was preceded by some
sample questions, where the trained teaching assistant ensured that every child could
use the tablet. The learners then made their choice ofanswer on the tablet. The teaching
assistant then moved on to the next question, read this out, and all learners answered.
The EGMA script or guide was provided in English and the teaching assistant translated
it, on the spot into the language of teaching and learning of the school. The teaching
assistants were matched by their home-language to the language of learning and
teaching of the school. The quality and extent of on-the-spot translation was however
not monitored. This was noted as design and data-collection weakness as it meant
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that the tests were not standardised and tightly scripted for each language. However,
as the EGMA was administered by the same test administrators, and in the same way
at each data-collection point, the comparison in attainment across the schools is
considered adequate.

First, we considered the baseline data (n = 1,420) from the JumpStart schools. This was
EGMA data collected in the year in which JumpStart was introduced to the school. As
the EGMA was administered in the first or second term, we took this to be a measure
of ‘normal’ or what may be expected in a typical Ekurhuleni South no-fee school,
where there is no mathematics intervention. Next, we compared this to the EGMA data
collected three years later, treatment year 3 data (n = 445). Again the data was collected
in the first two terms of the academic year. We took this data to represent ‘what was
possible’, or an aspirational target to which schools could aspire.

Wefocused onthe EGMA item-level datafromthe ‘Simple Additionand Subtraction’
testlet. For each learner we calculated how many addition calculations they answered
correctly in one minute, and how many subtraction calculations they answered correctly
in one minute. Adding the results, we obtained how many addition or subtraction
calculations each learner answered in two minutes. For each group (Treatment baseline
and Treatment Year 3) we calculated the mean and standard deviation for each Grade. In
addition, to understand the distribution of the results within each group and grade we
plotted abox and whisker graph, presenting a 5-point summary depicting the minimum,
first quartile, median, third quartile, and maximum values. This gave a quick visual
impression of the mean for each grade, but also of the distribution of values around the
mean. As any Foundation Phase class is likely to have a fairly wide spread of attainment,
we thought this offered a simple but clear benchmark for teachers.

To answer the second question we drew on qualitative data. First, the JumpStart
project managers were interviewed and offered their description of the intervention,
reflecting on what they thought made it work. Second, the third author was interviewed
and described how they manage the teaching assistants and school and district level
relationships, offering his insights into what he thought the main features of the
JumpStart intervention were. Finally the JumpStart Numeracy tracker was reviewed
and discussed by all three authors. The design of the NumberSense workbooks is
discussed in some detail in Brombacher and Roberts (this volume).

5 Analysis and findings

The JumpStart intervention was implemented at the FP in township primary schools in
the EkurhuleniSouth education district. The focus of the intervention was on improving
learner performance in early grade mathematics (Grades 1-3). The intervention
schools were identified by the education district authorities and were largely schools
that had experienced consistent underperformance in both provincial and national
assessments. A staggered approach to the intervention was adopted whereby five
schools were included in the intervention in 2016, another five in 2017, and finally
eight schools were included in 2018 resulting in eighteen schools participating in the
intervention over a period of four years between 2016 and 2020 (Roberts & Moloi 2021).
Ekurhuleni South is a district in a mix of urban and semi-urban settings characterised



15/ Using NumberSense workbooks and formative assessment

by townships and informal settlements. The population density is high, unemployment
rates are high, and schools tend to be overcrowded (Matshipi et al. 2017; Manganyi
2011). The majority of schools in Ekurhuleni South belong in quintiles 1-3 and they are
mainstream no-fee schools.
In this section we present our responses to the research questions:
1.  How many addition and subtraction calculations can be correctly answered in two
minutes in JumpStart Foundation Phase classrooms?
2. Whatisinside the black box of the JumpStart intervention?

5.1 EGMA benchmarks

Focusing only on the simple addition and subtraction EGMA testlet, we found that at
the baseline, the average learner in the JumpStart schools was able to correctly answer
one, four, and five addition sums in Grade 1, 2, and 3 respectively. Three years later when
the JumpStart intervention was embedded into those same schools, the average learner
could calculate two, six, and nine sums in Grade 1, 2 and 3 respectively.

Figure 2 Addition calculations correct in 1 minute (by grade and group)

Number of addition calculations correct in 1 minute

[ c1 Treatment baseline C2 Treatment baseline [Jll C3 Treatment baseline
G1 Treatment Year 3 . G2 Treatment Year 3 . G3 Treatment Year 3

Source: Author created

Note that the ‘G1 Treatment baseline’ had a lower quartile and minimum of 0. One
quarter of the children obtained zero correct addition calculations in one minute. For
‘G2 Treatment baseline’ and ‘G1 Treatment Year 3', the minimum score was zero.

Using the baseline data the norm for subtraction calculations was again one, four,
and five (Grade 1, 2, and 3 respectively). By year 3 this had increased to one, five, and
seven (for the average Grade 1, 2, and 3 learners).
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Figure 3 Subtraction calculations correct in 1 minute (by grade and group)

~

Number of subtraction calculations correct in 1 minute

ﬁ m

B C1 Treatment baseline C2 Treatment baseline [Jll C3 Treatment baseline
G1 Treatment Year 3 . G2 Treatment Year 3 . G3 Treatment Year 3

Source: Author created

Note that the all of the data sets had minimum scores of 0. In the case of ‘G1 Treatment
baseline’, half of the children were not able to correctly answer any subtraction
calculations in one minute. For the ‘Grade 1 Treatment Year 3' group, one quarter of the
learners could not answer any subtraction calculations in one minute.

Combining the scores for simple addition and simple subtraction results in
the following:

Figure 4 Addition or subtraction calculations correct in 2 minutes (by grade and group)
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Onceagainthe prevalence of children obtaining 0 (not being able to answer any addition
or subtraction calculations) is notable. It is significant that the Grade 1 average score is
low for both addition and subtraction. Given that the EGMA was administered in the
first or second term, this is to be expected as Grade 1s are just entering formal school
and not yet reading and writing numerals fluently. The changes in attainment are
notable at Grade 2 and 3 levels where the learners in these JumpStart school were able
to correctly calculate more than ten calculations in one minute (in the first half of Grade
2) and more than 15 in two minutes (in the first term of Grade 3). Besides providing a
sense of what is likely (considering the baseline as normative), and what is possible with
a focus on mathematics (considering the improvement after three years of JumpStart),
it is also helpful to notice the distribution of results. At the baseline there were some
Grade 1 children performing at the expected ‘Grade 2 level’ and this was evident in both
groups. At Grade 3 level, there were children who were able to correctly complete more
than 25 calculations in two minutes.

5.2 Inside the black box of the JumpStart project

The JumpStart intervention is conducted at district level.

5.2.1 District level coordination

JumpStart appoints a project coordinator who is assigned to be a liaison person between
the project schools and the education district. An important requirement for being
eligible as a coordinator is that the individual must be a teacher with some minimum
teaching experience. The coordinator is responsible for ensuring that district officials
such as subject advisors are kept informed about the activities and progress of the project
in the schools. The project coordinator's responsibilities include monitoring teachers’
attendanceatscheduledworkshops, keepingrecordsofteachingassistants’'attendancein
the assigned schools and making sure that the schools receive NumberSense workbooks
in time. Once appointed the coordinator introduces themselves to the project schools as
a partner and co-workers. They must assure schools upfront about their independence
from the formal echelons of the education system such as the district office and circuits.
In this way, they gain the trust and confidence of both the school management teams
(SMT) and the teachers, thus creating a supportive working environment.

The project coordinator ensures that the district gains access to the EGMA results
from all schools that are in the intervention. This helps districts monitor school
performance and identify schools that require support. The project coordinator and the
district officials, who are usually subject advisors, have access to and share information
on the district dashboard. Regular interactions help entrench the approach of the
intervention into the reporting systems of the district and are thus encouraged for
sustainability.

5.2.2 The intervention package

The JumpStart Project Manager described the JumpStart theory of change as
comprising of five pillars: (a) teachers, (b) mentoring of teaching assistants, (c)
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NumberSense workbooks, (d) pedagogy and (e) feedback via monitoring and
evaluation (and using a mobile application). Looking across the five pillars, the
project manager considered ‘real-time monitoring and evaluation' facilitated via the
mobile application as ‘a key component’, noting the importance of identifying areas
of difficulty immediately through the formative assessment process. The project
coordinator identified the NumberSense workbooks and the teaching assistants to be
the key components of the JumpStart intervention.

A. Teachers and teacher training

Teacher training is carried out once a year. The content to be treated in the training is
drawn mainly from the areas that school dashboards reflect as challenging to learners
but may be augmented with other priority areas identified by either the schools or the
districts. The focus of the training is on the pedagogy of teaching mathematics in the
early grades (Grade 1-3) along the theoretical trajectories identified by Clements and
Sarama (2014).

A teacher can view which books are being used by her class. Formative assessment and
prompt feedback enable teachers to use the results to provide appropriate support at
the level where individual learners are ready to learn new material. By reducing the
workload on teachers, the use of teaching assistants in the JumpStart intervention
creates desired space for teachers to focus on specialised professional responsibilities
such as preparing and delivering pedagogically sound lessons.

B. Mentoring and teaching assistants

Teaching assistants see each Foundation Phase maths class twice per week. From the
perspective of the teacher and learner, two 40-minute maths lessons per week are
NumberSense lessons. The teaching assistant supports and monitors learners whilst
they complete their tasks in their workbooks.

Teaching assistants are appointed and deployed in each project school so that
there is at least one teaching assistant for each grade. Appointees are unemployed
young adults, a socio-economic phenomenon that appears to be on the increase in
South Africa (Oluwajodu et al. 2015). The teaching assistants are given task-specific
training by a senior professional employed by JumpStart and are also given regular
support on-site. They are given a stipend which alleviates the impact of unemployment
to some extent.

The use of teaching assistants is one major mechanism for change and enhancing
efficiency in schools. One of the systemic challenges in classrooms is that teachers often
get overwhelmed by administrative and clerical work and this tends to compromise
their focus on actual teaching. The use of teaching assistants turned out to be strategic
in this regard. The responsibility of teaching assistants is mainly twofold. Firstly, they
guide and help learners through the NumberSense workbooks. Secondly, they collect
important assessment data for real-time feedback to both teachers and learners for
formative pedagogy.

The main function of teaching assistants is to take on most of the administrative
responsibilities of teachers such as marking learners’ workbooks, supervising learners
as they work through the workbooks, administering EGMA tests with learners,
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providing support to individual learners, and guiding learners to relevant workbooks
and sections of workbooks that they need to focus on, based on identified strengths and
weaknesses obtained from the assessment results.

C. NumberSense workbooks

JumpStart provides every learner with three graded NumberSense workbooks. The
workbooks are underpinned by a strong theoretical basis and structured to reflect how
children learn mathematical concepts, which has been described in some detail in
Brombacher (2019) and Brombacher and Roberts (this volume).

Figure 5 Tracking learner progress by workbook
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Source: Screen shot from JumpStart application

Learnerswork regularly and sequentially from page to page in a workbook and from one
workbook to the next, depending on whether there is evidence of mastery of work in all
the sections and concepts in the previous workbook. A learner who has not mastered
all the sections and concepts of a workbook receives individual remedial support in the
affected sections of the workbook while others who have shown mastery are allowed to
proceed to the next workbook. This individual attention, which is almost impossible for
teachers without the help of teaching assistants, affords each learner the opportunity to
learn at their own pace and develop concepts along the mathematics trajectories.

D. Pedagogy

The underlying pedagogy of the NumberSense approach to mathematics is described
in some detail by the programme designer in Brombacher and Roberts (this volume).
Of interest in this chapter is how this pedagogy is interpreted by the JumpStart
implementers. The JumpStart project manager explained his understanding of the
mathematics pedagogy of the NumberSense workbooks:

Mathematics is a problem-solving activity, and in the early grades, we want to teach
learners to count with meaning not by rote. We want them to manipulate numbers,
and we want them to start solving the problems...




294

INTERVENTIONS /VOLUME 3

(Roberts 2019, 142)

The project coordinator explained that the NumberSense workbooks do not cover all
the curriculum content but they cover key competencies in NumberSense (Number,
Operations and Relationships) which constitutes the largest component (more than
60%) of the Foundation Phase mathematics in the South African Curriculum and
Assessment Statement (CAPS). He further explained that the workbooks are graded
by level of complexity of the skills that learners are expected to demonstrate in the
NumberSense tasks. The NumberSense tasks support the CAPS content areas -
including “Number, Operations and Relationships”, “Patterns Function and Algebra”
and “Measurement”. Teachers continue to teach three mathematics lessons per week
for CAPS lessons and coverage, and students consolidate this work - at the right level
- through the two NumberSense lessons per week. As such learners are still exposed
to the same number of mathematics lessons (five per week) as in other schools. Their
mathematics lessons are however split into three teacher-led CAPS lessons for new
content and ideas, and two teacher assistant-led Number Sense consolidation lessons.

A key part of the pedagogical approach is the real-time monitoring and
rapid feedback on learner progress and their areas of difficulties. The project
manager explained:

We do not want to wait for the end of exams, we want to do it immediately. We want to
gather [feedback] this week so we can start making an impact the next week.
(Roberts 2019, 142)

This explicit focus on using formative assessment to inform learningis discussed below.

E. Feedback via monitoring and evaluation (formative assessment)

The JumpStart team refers to one of its key pillars as “feedback via monitoring and
evaluation”. In our view, JumpStart provides an example where summative assessment
is used formatively, as advocated by Moloi and Kanjee (2018). Standardised EGMA
assessments are administered once per year for a randomly selected sample of learners.
These results are analysed and presented to district officials, school managers, and
teachers so that they can focus their subsequent teaching to areas of concern. In
addition, the use of tablets makes the results available in real time so when a learner
completes a page in a workbook, these formative results are immediately fed back to
both the teacher and the learners for immediate formative use and remediation.

To embed formative assessment into the teaching process and enhance data-
driven supporttolearners, JumpStart provides each teacherassistant with a tablet which
includes both the EGMA assessment instrument and the full suite of NumberSense
workbooks on a page-by-page basis and a database of learners’ particulars.
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Figure 6 JumpStart Numeracy tracking book (online app used by teaching assistants)
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Teaching assistants use the JumpTrak platform (a tablet-based application) to track
learner progress through the NumberSense printed workbook. In each NumberSense
lesson, the teacher assistant records which page in which NumberSense book the
learner is working (this provides a page-completion rate per week and per term).

Figure 7 Teaching assistant rating a child on a particular page
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Source: Screenshot from JumpStart Numeracy tracking application

In addition, the teacher assistant makes a qualitative judgement on how each learner
is managing with the mathematics content on that page: Green denotes ‘good’, which
means the learner is getting most of their tasks on the page correct; yellow denotes
‘OK’, which means there are some errors, and red denotes ‘poor’, which means the
learner’s work on this question has many errors. In the next NumberSense lesson the
learners who are coded red are called together for individual remediation on the work
on that page.

The teacher and teaching assistant also have a whole-class view, where they can
see the page-by-page progress of their entire class:
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Figure 8 JumpStart Teacher interface to see the progress of a class (workbook and page
view)
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By using this view teaching assistants can quickly identify the children requiring
specific support. By switching to the curriculum view, they can see the children in their
class, and identify which children require support on particular topics.

Figure 9 JumpStart Teacher interface to see the progress of a class (curriculum view)
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In the Foundation Phase class, the children who have red dots ‘grouping and sharing
problems’ can be called to the teacher’s desk or onto the mat, to work on that concept
as a small group.

The teacher assistant enters individual learner responses on the tablet while the
lesson is in progress. The engagement of teaching assistants, combined with their
use of tablets to collect and upload learner-assessment data in real-time, significantly
reduces turnaround times for teachers to give prompt feedback to individual learners
while the assessment evidence can still be acted upon. The Numeracy tracker eases the
administration of formative assessment in the mathematics lessons as the children,
topics, and pages or questions requiring more attention are quickly collated and clearly
visible. A learner gets feedback and support at the time of need when they are best
ready to learn, a pedagogy promoted in Black and Wiliam (2009).
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6 Conclusion

This chapter extends the evidence of promising improvement in EGMA attainment
reported by Roberts (2019) and Roberts and Moloi (2021) for learners in 18 JumpStart
schools in Ekurhuleni South. It provides evidence of the specific learning gains which
have been possible in JumpStart schools - focusing only on the EGMA Addition and
Subtraction level 1 testlet.

At the baseline, the average Grade 3 learner in a JumpStart school was only able
to answer ten addition and subtraction calculations correctly in two minutes. After
three years of JumpStart intervention, the average Grade 3 learner was able to correctly
answer 16 simple addition and subtraction calculations. This provides a preliminary
EGMA benchmark of what may be ‘normal’ (at baseline, prior to an intervention) and
what may be possible /aspirational.

Table 3 Number of correct calculations in timed EGMA Addition and Subtraction level 1

testlet
Likely / normal Aspirational/ possible
(JumpStart baseline) (Jumpstart after 3 years)
. Addition Addition
Additionand )40, SUD- g sub-  Addition . SY%"  and sub-
subtraction 1 mi traction . 1 mi traction .
level 1 (1 min) (1 min) traclilon (1 min) (1 min) traciilon
(2 mins) (2 mins)
Grade1 1 1 2 1 3
Grade 2 4 4 8 11
Grade 3 11 7 16

Source: Author created

Increased attainment in the EGMA as whole is now made more meaningful to teachers

in terms of calculation fluency in the timed Addition and Subtraction level 1 testlet.
Before considering taking the JumpStart intervention to a wider scale, it is worth

trying to open the ‘black box' of the JumpStart intervention to describe the key inputs

and processes, which are thought to improve teaching and enhance the learning

of early grade mathematics in JumpStart schools. We think that there are particular

project inputs which are critical to the JumpStart intervention:

1. District level coordination;

2. Teaching assistants who are timetabled to teach two of the normal mathematics
lessons per week for each class in a grade (Grades 1 to 3) and are mentored;

3.  NumberSense workbooks designed for individual learner consolidation at the
right level of their mathematical development

4. Formative assessment making use of the JumpStart Numeracy tracker, which
is used by a teaching assistant to administer and respond to quality formative
assessment processes.
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While ‘pedagogy’ and ‘teachers and teacher training’ are also considered to be pillars
of the JumpStart offering, these are not described in detail by the JumpStart project
managersand coordinator. Their combination of carefully designed workbooks - which
are given to the children for teaching at the right level of mathematics - coupled with
the JumpStart Numeracy tracker (used by a teaching assistant with a tablet) provides a
powerful yet simple, mechanism for differentiated pacing in a mathematics classroom.
In a ‘one-size-fits-all’ model the pace of the whole class is tracked against curriculum
expectations, the curriculum - and what is being taught - is in focus and is policed by
teachers, heads of department and subject advisors. With the JumpStart Numeracy
tracker the focus shifts from teaching to learning. What is tracked is not curriculum
coverage, but rather the individual child's learning. It is this shift in attention on what is
tracked that allows for differentiated pacing.

The JumpStart intervention is showing promise on a small scale of 18 schools at
a district level. Its intervention design and key ingredients are well documented. It
therefore seems appropriate that the promising findings evident on a small scale now
be tested more rigorously with a randomised control trial on a larger scale.
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What works and what scales? Returning
to a tradition of evidence-based system-
wide programmes
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Abstract

International cases, and South Africa’s own experiences of
system-wide education reforms, demonstrate that it is possible to
make significant progress in reading and mathematics outcomes
at a national scale. This chapter draws together the lessons
gleaned from early grade reading and mathematics interventions
implemented between 2010 and 2022 and argues that a new
round of sustained, system-wide interventions focused directly
on classroom teaching and learning is urgently needed. If paired
with a strengthened accountability for learning, also at a systemic
level, these interventions can provide teachers and learners with
the tools and opportunities needed to reduce the inequalities in
foundational learning.
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1 Introduction

The compilation of chapters in this book (and indeed across all three volumes) signifies
several important developments within the South African education sector. A range
of actors within the sector are now working in closer collaboration than before, with
partnershipsincreasingly spanning different disciplines and sectors. The authorsin this
book include education academics, linguists, economists, materials developers, and
practitioners, and work across academic institutions, non-governmental organisations
(NGOs) and government. This collaboration is reflected in the way the interventions
are covered: detailed descriptions of the pedagogical principles embedded in the
intervention design and materials are presented along with attempts to measure the
impacts of interventions using statistical methods.

Another positive shift is that many of the people administering educational
interventions recognise the potential to inform wider policy and practice rather than
only impacting the direct recipients of their interventions. As a result, we now know
a lot more about ‘what works’ and ‘what scales’, and this chapter aims to consolidate
these lessons. We argue that education policymakers should build on these lessons
and return to a South African tradition of implementing system-wide reforms, rather
than only in localised ‘pockets’ which has become the norm. Where the decade began
with bold and research-based reforms to the curriculum (CAPS), the introduction of
a universal assessment system (ANAs) and a new national workbook programme, the
norm is now for ‘new interventions’ to be implemented in a few schools only or by para-
statal providers in a few thousand schools. While experimentation is necessary, and our
argument is not that any new idea should simply be ‘taken to full scale’, we argue that
evidence-based system-wide implementation of new pro-poor reforms (rather than a
proliferation of projects, pilots, partnerships, and priorities) is ultimately how South
Africa can return to its pre-pandemic trajectory of improvement.

2 The role of ‘interventions’ in country-level
improvements

Before reflecting on the specific interventions covered in this volume, we might first
question whether the modality of ‘interventions'’ is a promising approach to addressing the
educational challenges of a country like South Africa. Is it wise to try to improve education
by scaling up a few promising interventions, each focusing on one particular outcome (e.g.
reading), or should one rather work on the system as a whole? The latter might place greater
emphasis on coordination between departmental silos, strengthening accountability,
or reducing learner-educator ratios. One possible concern with a system-strengthening
approach is that the impact on specific learning outcomes may be frustratingly slow and
indirect. Furthermore, many system-strengthening approaches tackle less controversial
issues such as free school meals or the provision of materials, rather than changing
pedagogical practices or teacher evaluations. This is one of the core arguments made
by a number of authors in a new edited volume Schooling for All (Sandefur 2022) who
distinguish between ‘what works' (improveslearning) and ‘whatscales’ (easy to implement).
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Although one might be impatient with a generic system-strengthening approach, the
reality is that interventions also typically have frustratingly small effects relative to the
magnitude of existing inequalities in learning outcomes. For example, the gap between
no-fee schools and fee-paying schools in the South African TIMSS (Grade 5) assessment of
2019 was equivalent to approximately three years’ worth of learning (105 points)!, whereas
the impact of the most effective EGRS coaching intervention was equivalent to about
one seventh of that difference (an extra 40% of a year of learning). The limited impact of
interventions is perhaps inevitable given what we know about the overall determinants of
education outcomes. For example, research consistently demonstrates that a child’s socio-
economic background is the largest factor in determining learning outcomes (e.g. Taylor
and Yu 2009). Most interventions would aim to improve the quality of teaching, but this
would be to make a marginal impact on only one factor that influences a child’s learning.

Another way to approach the issue is to consider what has caused education
systems to improve around the world. Bruns et al. (2012) describe education system
improvement in Brazil and point to the role of reforms to equalise funding and protect
educational opportunities for poorer children (already major policy imperatives in
South Africa), a system of national testing to make school performance information
widely known, and the continuity of these reforms across different government
administrations. London (2021), describing education improvement in Vietnam, also
highlights the importance of sustained political commitment and of multiple mutual
layers of accountability. Interestingly, this phrasing is similar to what the National
Development Plan recommends for improving education: a system of “results-oriented
mutual accountability” (NPC 2012).

Recent research from other middle-income countries reveals both that learning
improvementsarepossibleatthenationallevel, butalsothatthe politicaleconomyoflearning
and quality reforms to reach those improvements was always contested, turbulent, and non-
linear, as Bruns et al. (forthcoming) argue in their paper “Technocrats and Turbulence”:

Peru is part of an Andean wave of system-wide reforms aimed at raising teacher
quality, with major reforms in Colombia 2002, Ecuador in 2009, and Chile beginning
in 2004 and culminating in a comprehensive reform in 2016. All these systems have
seen improvements in learning..Peru stands out for having achieved the largest
learning gains through 2020.

Yet even in Peru the improvement journey was not straightforward:

Education policies have also been markedly affected by the country’s general
institutional weakness and deep patterns of corruption, which have translated into
constant ministerial changes and discontinuities in policy agendas that have either
hampered or slowed the pace of reforms

(Balarin 2021, 4).

1 In 2002, nationally representative samples of both Grade 8 and Grade 9 learners wrote the same
TIMSS assessments, creating a rare opportunity to measure a grade-level of learning in terms of
the TIMSS scale. The difference between South Africa’s Grade 8 and 9 average scores was 21 points
for mathematics and 22 points for science. Meanwhile, an HSRC (2012) report on TIMSS results
suggests that a grade-level difference is about 40 points on the TIMSS scale. We assume that the
true value probably lies somewhere in between 21 points and 40 points, meaning that a gap of 105
points is roughly equivalent to about three years of learning.
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In most improving countries, teaching and learning improve over time through a
process of ‘two steps forward one step back’ as politics and priorities change within the
country. Examples of an unbroken chain of consecutive incremental improvements
are the exception (e.g. Ceard in Brazil) rather than the rule. Nevertheless, that some
institutional similarities between South Africa and Peru exist, and that improvement is
possible amidst contestation and disruption, provides hope that such national reforms
are indeed possible in the future in South Africa.

While educational improvement is inherently political, technical aspects like
pedagogy and resources are important. Drawing on the successes of Sobral and Ceara
in Brazil, Tusome in Kenya, and “Teaching at the Right Level” in Zambia, Evans (2022)
concludes that structured pedagogy support and providing teachers and learners with
the right learning-support materials are key ingredients to deliver systemic impact.

Putting all this together, while fundamental system reforms are clearly the driving
force behind national improvements in outcomes, it seems necessary also to have the
tools and support provided by the sorts of interventions discussed in this book. There
is also likely to be a positive interaction between capacity-based interventions and
accountability measures (Spaull 2015). As the chapter by Mckay and Spaull implies, the
DBE Workbooks intervention (the only full-scale national intervention in this book)
attributes its success in part to the simultaneous curriculum reforms and introduction
of the Annual National Assessments. These three reforms have also been identified
by the Department of Basic Education (2020) as the most likely explanation for South
Africa’s improvements in international testing programmes seen from 2011 onwards.
Even an intervention providing materials only (DBE Workbooks), when sustained over
a long period of time and aligned to a system of measuring learning outcomes (soft
accountability), appears to have significantly changed instructional practice across the
system and contributed to improved learning.

This brief review of what causes country-level improvements in learning shows
that the debate between interventions and system-strengthening is ultimately a false
dichotomy. If a multitude of interventions are implemented in parts of the country,
temporarily and without alignment to broader curriculum policy, they will not achieve
significant system-wide gains. However, if implemented across the system for a
sustained period in coherence with accountability for learning outcomes, they can be a
significant factor contributing to improvements over time.

Ifweacceptthatinterventionswill only be effective ifimplemented in this systemic
fashion, it also becomes clear that the appropriate purpose for any interventions thatare
not implemented at full scale is to generate evidence to inform system-wide support.
Even interventions that are implemented across several thousands of schools will not
achieve lasting gains at the national level and should therefore be designed with the
explicit purpose of generating relevant learning. We need fewer interventions that are
neither at scale, nor generating evidence to inform the system.

Based on an analysis of historical trends in country-level improvements in
international assessments of learning, Gustafsson (2019) argues that the fastest possible
country-level improvement in the percentage of children who reach acceptable
benchmarks of learning proficiency is two percentage points a year. This implies that
if South Africa were to improve reading proficiency at this so-called ‘speed limit), it
would take at least 30 years to increase the percentage of Grade 4 children reading with
acceptable comprehension in the PIRLS assessment from 22% to 80%.
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How does this aspirational level of country improvement compare to the potential
impacts of some of the interventions discussed in this book? The most consistent and
positive causal effects were observed in the EGRS and Funda Wande interventions,
which were structured learning programmes consisting of lesson plans, integrated
reading materials (including decodable texts) and support for teachers, either through
coachingor through teachingassistants. The EGRS coaching intervention increased the
percentage of Grade 2 children reaching the Grade 2 Setswana benchmark of 40 words-
correct-per-minute from 33% (in the control group) to 43% (in the coaching group)
(Spaull & Taylor, current volume). This improvement of ten percentage points in two
years is faster than the ‘speed limit’ of national improvement, but thisis understandable
since the intervention was administered in only 50 schools. If this type of programme
was implemented on a national scale, there would likely be some loss of impact. On
the other hand, if aligned to a national focus on reaching critical reading benchmarks
in home-language reading, this sort of intervention could play an important role in
driving national improvements at the speed limit.

3 Adecade of South African early grade
interventions: Lessons learned

South Africa today is in the fortunate position of having a large body of empirical
research on early grade reading and mathematics interventions that did not exist ten
years ago. Many of the most important of these interventions are documented in this
book, facilitating a bird's eye view of their similarities and differences. Table 1 categorises
the interventions in this book according to six criteria: whether they targeted reading
or mathematics, the implementation modalities used, the level of scale, whether
there was a plan at the outset of the intervention to measure impact on learning, the
evaluation methods that were used, and the size of the effect (if valid causal inference
was possible).

3.1 Lessons about why interventions work

A similar number of reading and mathematics interventions are covered in this volume,
but there is more consensus around how to improve reading than mathematics. This
is because we have more studies that measure causal impacts on reading outcomes
than mathematics outcomes, and because the findings emerging from these reading
interventions have converged in support of one general approach: structured learning
programmesthatinclude lesson plans, integrated reading materialsincluding decodable
graded readers, and in-classroom support for teachers. Putting together what worked
and what did not work across the various EGRS interventions (Fleisch & Alsofrom, this
volume), and considering the Funda Wande evaluations, it is clear that these elements of
a structured learning programme have now been proven to work across a range of South
African contexts.
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Table1 Characterisation of interventions in this book

The development | Both Material only | Full scale | No Materials N/A

and implemen- reviews

tation of the DBE

Workbook Series

(literacy and

mathematics)

A Decade of the Reading | Structured Small Yes RCT, lesson | Moderate
Early Grade Read- Pedagogy: observations,

ing Study (EGRS): Materials and case studies

Lessons Learned Coaching

and an Agenda

for Action

Early Grade Reading | Materials Large No Descriptive | N/A
Reading and the plus cascade statistics

National Education training

Collaboration Trust

(NECT):

2013-2020

The Science and Reading | Structured Small No Descriptive | N/A
Magic of reading Pedagogy: statistics

in Action: A decade Materials and

of Room to Read in Coaching

South Africa

(2010-2020)

Vula Bula: Con- Reading | Material only | Large No Quasi- Moderate
ceptualisation, experimental
Development and

Implementation

& Evaluating the

impact of Vula Bula

Anthologies in the

Eastern Cape

Teacher Assistants | Both Structured Small Yes RCT, lesson | Moderate
and Early Grade Pedagogy: observations,

Reading in Grade Materials and case studies

1: The case of the TA's

Funda Wande

Sepedi Intervention

in Limpopo 2021-

2022

Using technology | Reading | Ed tech - Small No Descriptive NA (large
to improve English direct learner statistics gains
First Additional engagement described)

Language (EFAL):
The case of ‘Read-
ing Eggs’ in South
Africa 2012-2020
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Reading Level LS EIE . Causal
Type of to Evaluation
o' intervention measure methods effect
Maths scale . size
impact?
The conceptualisa- | Maths Materials plus | Medium |No Quasi- Small
tion, development, Training experimental
implementation
and evaluation
of the Grade R
Mathematics
Project (R-Maths) in
the Western Cape
(2016-2019)
The implementa- Maths Structured Small Yes RCT, lesson | Moderate
tion of the Bala Pedagogy: observations,
Wande programme Materials and case studies
in Grade 1 in three Coaching
provinces: lessons
learned
Improving mental | Maths 3-week Medium |No Descriptive N/A (large
mathematics in the programme (8 statistics gains
Foundation Phase lessons) using described)
online training
Lessons Learned Maths Training work- | Small Yes RCT, lesson | N/A (only
and Evidence of shops observations | changes
Impact: Formative in teacher
Assessment in an practice
Integrated Reading reported)
and Mathematics
Intervention
NumberSense: A Maths Materials and | Small No Descriptive N/A (large
focus of Shikaya coaching statistics gains
described)
The JumpStart Maths Ed tech, Small No Descriptive N/A (large
intervention: Using materials plus statistics gains
Number Sense TA's described)

workbooks and for-
mative assessment
to improve learning
outcomes in early

grade mathematics

Even Funda Wande's successful teacher assistant programme used assistants in support
of a structured learning programme, a point emphasised by Makaluza & Mpeta (this
volume). There is also more evidence on how to improve Home Language (HL) reading
than English as First Additional Language (EFAL). Furthermore, the EGRS studies
showed that a home-language coaching programme positively benefited EFAL, but an
EFAL coaching programme did not benefit home-language reading. Although language
policy is not the focus of any chapters in this volume, it is worth emphasising that in
2022 almost all South African policy analysts and researchers would agree that children
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should be taught to read first in their home language (for at least Grades R to 3) rather
than a ‘straight-for-English’ approach. While that was already formal government
policy at the turn of the decade (2010), shifting global consensus on this topic, and new
South African evidence on the topic (Taylor & Von Fintel, 2016) have meant that there
is now universal agreement on this point.

Some of the chapters provide detailed explanations of the pedagogical principles
and approachesthatinformed the design ofinterventions. Thelesson thatemerges from
these chapters is that details matter. This book should not leave simplistic impressions
like ‘graded readers work’ or ‘teaching assistants are effective’. As one example, Katz
& Rees (this volume) describe the development of the Vula Bula series of graded
readers. These stories were not translated or versioned from English, but were designed
specifically for each African language, cognizant of their particular orthographic
features, such as word length, consonant density, and whether the language is written
conjunctively or disjunctively. There is a risk that providing other graded readers
not developed with a similar approach will not have the same positive impact that
the Vula Bula books appear to have (see Ardington & Spaull, this volume). Similarly,
Makaluza & Mpeta's chapter is instructive when considering the ‘necessary conditions’
for an effective teacher assistant programme. These include a rigorous recruitment
process (with assessments of literacy, numeracy, and soft skills), a structured set of
learning materials, close monitoring and effective support. Moreover, it is important
to note how teacher assistants were used. The Funda Wande intervention used them
to support a structured learning programme, rather than to conduct afternoon
activities or as a general resource for teachers to use at their discretion. Similarly, the
chapters describing the NumberSense workbooks (Brombacher et al.), the Mental
Starters Assessment Project (Venkat & Graven) and the Learner Activity Books used
in Bala Wande’s interventions (Sapire et al.) all emphasise the importance of specific
pedagogical design features.

3.2 Lessons about scale

Only one intervention covered in this book was implemented at full scale and sustained
over a long period of time with political support. This was the DBE Workbooks series
documented by McKay & Spaull. The Department of Basic Education has repeatedly
credited this intervention as being one of the main likely explanations for the country’s
improvements in international assessments (e.g. DBE 2020). None of the other
interventions, even those implemented on a relatively large scale, could have had a
similar systemic impact. The main potential contribution of the other interventions
liesin the extent to which they have generated evidence and learning to inform system-
wide reforms. It is perhaps concerning then that most of the interventions described in
this book were not designed with evaluation as a central activity, let alone to facilitate
measurement of programme impact on learning outcomes. Yet, the fact that these
interventions have been documented in this book does represent a shift in the sector
towards valuing evaluation and learning from interventions. It is our impression that
this level of concern to inform wider practice was not present to the same extent a
decade ago.
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3.3 Lessons about evaluation methods

Althoughthereisnowaconcernto sharelearnings, only the various EGRS interventions,
the Funda Wande interventions, and the Formative Assessment intervention (Kanjee
& Bhana, this volume) were designed to measure causal impact. Several chapters
apply statistical methods in an attempt to measure programme impact even though
assignmenttointervention group and data collections were not planned with evaluation
in mind (for example Harris et al., this volume, Brombacher et al., this volume and
Moloi et al., this volume). In these chapters, the ability to make valid causal inferences
was limited. Where a more plausible method to identify causal estimates was well-
executed, we have characterised those methods as quasi-experimental (Ardington &
Spaull, this volume; Spencer-Smith et al., this volume) But where a more rudimentary
approach was used, such as a simple pre- and post-test without a comparison group,
we have referred to the statistics presented as ‘descriptive’ since they show how test
scores changed over time but do not provide an estimate of the causal impact of the
programme under review.

All the randomised control trials (RCTs) described in this book used a range
of quantitative and qualitative methods to unpack the mechanisms underlying
programme impact or lack thereof. Although they are good at measuring the ultimate
causal effect of a programme, RCTs are sometimes criticised for not revealing why
and how interventions worked (Deaton & Cartwright 2018). In the education context,
the critique is that RCTs are designed to measure the impact on test scores but do
not reveal the classroom dynamics that led to those improvements. But there is
nothing about random assignment to intervention and control groups that prevents
a range of qualitative evaluation methods being employed to better understand the
intervention. Nor does a rigorous quantitative analysis prevent the use of qualitative
methods. Random assignment and quantitative metrics of learning can and should
be complemented by qualitative ethnographic and classroom observation studies,
although it is true that they often are not. Yet the RCTs conducted through EGRS and
by Funda Wande included in-depth lesson observation studies across 40 to 60 schools
at a time, and conducted several rounds of case-studies in small numbers of schools
(see Fleisch & Alsofrom). This has led to a range of complementary insights into these
interventions. It also represents the collaboration of researchers coming from different
traditions and with varying methodological specialisations.

3.4 Lessons about effect sizes

The chapters that used more robust methods to estimate causal effects of interventions
(experimental or quasi-experimental methods) all tended to find small or moderate
effect sizes. In contrast, those chapters using more rudimentary approaches to measure
gains in test scores often suggested large impacts. EGRS had only one intervention
with a moderate effect size (coaching), one intervention with a small positive effect
(training),and three null results (a Grade 4 catch-up programme, a parental involvement
programme, and avirtual coaching programme). This relationship between method and
effect size is also apparent in a systematic review by Conn (2017). Across all pedagogy
interventions reviewed the average reported effect on test scores was 0.92 standard
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deviations, but when the sample was restricted to methodologically high-quality

studies the average effect size was a third of this (0.28 standard deviations). It would

be perverse to respond to this observation by avoiding RCTs because they show small
effects. Rather, it reveals that many if not most interventions that get implemented
are having a negligible impact on learning and if they were rigorously evaluated they
would be shown to be ineffective. Looking to the next decade we should subject more
interventions to the discipline of rigorous impact evaluation, simply because without it
claims about ‘what works' are hollow and lack credibility.

In summary, we can distil the following lessons from the interventions described
in this book:

1. There is compelling evidence that structured learning programmes using lesson
plans, integrated reading materials, and professional support, and especially on-
site coaching, can positively impact on reading.

2. The specific pedagogical design features of materials and interventions matter.

3. All successful interventions implemented to date provide considerably more
materials to learners and teachers (anthologies of graded readers, lesson plans
etc.) compared to business-as-usual schools.

4. Only the DBE Workbook programme is likely to have made a systemic impact. The
primary value of the other interventions is to provide lessons for future system-
wide reforms.

5. The most informative interventions were designed up-front to measure the causal
effects of programmes, but also included a range of qualitative research methods.

6. Although there have been at least three mid-scale RCTs assessing reading
interventions since 2015, there has been only one RCT on a mathematics
intervention and only very recently, 2021 (Sapire et al.).

7. Effect sizes, when measured well, are usually small to moderate, implying that
systemic improvement is not going to come easily, cheaply, or quickly.

4 Where to from here? The next ten years of
interventions

Building on the lessons of the last decade, we have three recommendations for how to
make more effective use of early grade reading and mathematics interventions in the
next decade.

4.1 Return to the South African tradition of sustained
system-wide reforms rather than piecemeal pockets
of implementation

South Africa has a long tradition of implementing ambitious system-wide pro-poor

reforms that have been sustained and subsequently credited with improvements in
key outcomes. This includes the establishment and expansion of the Child Support
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Grant, reaching 13.4 million children in 2021 (Van der Berg et al. 2022b), the roll-out
of free antiretroviral treatment for HIV - the largest programme in the world - and in
education the universal provision of free-school meals (JET, 2016). At the turn of the
decade (2010) South African education policymakerswerein keeping with thistradition,
implementing a new curriculum, a new assessment system, and a new universal learner
workbook programme (McKay & Spaull, this volume). In the last few years, however,
there have not been any similar ambitious nationwide reforms in education. Instead,
we now see a patchwork of well-intentioned projects and partnerships implemented
in ‘25% of districts’ or in ‘1,000 schools’. As a recent World Bank report on reading in
South Africa puts it, “even though the national and provincial levels of government
are either the leading partners or close contributors to the design and implementation
of several successful interventions, these interventions are currently medium-scale
pilots or experiments that are largely financed and implemented by external parties”
(Kika et al. 2022, 42). While some smaller-scale experimentation is desirable, most of
these ‘pockets of implementation’ do not sufficiently inform national policy. Too many
interventions are neither at scale, nor informing scale. There is, in our view, a need to
return to the South African tradition of building coalitions around evidence-based
reforms that can be implemented in all schools.

We would argue thatin 2022 there isnow a broad consensus among policymakers,
researchers and the public that early grade reading outcomes need to improve and this
area should be prioritised. This is reflected in official government planning documents
such as the Medium Term Strategic Framework (Presidency, 2019) and the DBE's Action
Plan to 2030 (DBE 2020). The chapters in this volume provide a strong evidence base for
the types of interventions that are likely to yield improvements in reading outcomes.
The intervention should focus on the home-language (rather than EFAL) and include
intensive in-classroom support to teachers that is aligned to a structured learning
programme (lesson plans, workbooks and anthologies of graded reading stories).

The lessons of the DBE Workbook programme should inform this scale-up. It will
require coordination across provinces and across the curriculum, LTSM and teacher-
development sections within education departments. This kind of coordination is one
of the key principles underlying the success of structured learning programmes: the
materials provided, and the training or coaching is all directly targeted to facilitate the
learning programme embodied in the lesson plans or workbooks. It is important to
emphasise that the structured learning programme components are there to support
implementation of the curriculum, rather than an alternative approach or something
‘extra’ to the curriculum. The implementation of this programme will need to be
sustained over many years to create new norms of instructional practice. If teachers
get used to the set of routines and materials used in this learning programme, then
professional support in the form of training workshops and on-site coaching can
occur on a rotational basis and serve to boost implementation quality. Although the
country does not have the capacity or finance to provide intensive training workshops
or on-site coaching to all primary schools at the same time, provinces could provide
this to 20-30% of schools each year, and this could be a feasible practice if the same
underlying learning programme and resources are expected to be used across the
years. If the core components of this intervention (lesson plans and reading materials)
are sustained over time and across the country, then coaching and training can be done
on a rotational basis as part of a system-wide intervention. In contrast, if training and
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coaching projects are done in pockets of the system as part of separate projects, then
these professional support initiatives will not have a systemic impact.

Even though the DBE Workbooks were not designed as a learning programme,
butrather as a supplementary resource, they have fundamentally changed the routines
of classroom practice. This presents an opportunity to leverage existing familiarity
and ‘buy-in’ to the Workbook ‘brand’ to introduce revisions to the Workbooks and
supplementary materials that incorporate some of the important pedagogic principles
that other chapters in this book have described. Examples include the approach within
the NumberSense and Bala Wande workbooks, the use of decodable texts as exemplified
in the Vula Bula series, the approaches to formative assessment described in Kanjee &
Bhana (this volume), and the use of mental mathematics used in the MSAP.

To maximise the take-up of any new system-wide interventions, these should
be accompanied by refocusing the entire system on learning outcomes, in particular
reading outcomes. As McKay & Spaull, (this volume) argue, one of the reasons for
the success of the DBE Workbooks was that it was introduced at the same time as the
Annual National Assessments, which although an imperfect intervention, did manage
to draw attention to learning outcomes at the primary school level (Nuga Deliwe &
Van der Berg, 2022). The president’s (Ramaphosa, 2019) call for all children to learn to
read for meaning by the age of ten is an easily communicated starting point. The DBE’s
recent work to develop reading benchmarksin all languages provides easily understood
targets at the Grade 1, 2, and 3 levels (see Mohohlwane et al., 2022). For example, the
fluency benchmarks of letters correct per minute (LCPM) and words correct per
minute (WCPM) for the Nguni languages are 40 LCPM (Grade 1), 20 WCPM (Grade 2)
and 35 WCPM (Grade 3). Although simple, these benchmarks were developed based on
extensive analysis of the relationship between fluency and comprehension within this
language family (Ardington etal. 2021). If children reach these critical benchmarks they
can be regarded as on track to be reading with sufficient comprehension by the age of
ten. It is now also well-established that fluency is a strong predictor of comprehension
(Wills et al. 2022; Pretorius & Spaull 2022).

A sample-based reading survey could provide national and provincial estimates of
the percentages of children reaching these critical benchmarks and learning to read for
meaning by age ten. Teachers and subject advisors could also be trained to use existing
tools like the Early Grade Reading Assessment. Combining new support interventions
with a system that promotes accountability for learning can be regarded as the second
wave of reforms, similar to the combination of workbooks, national assessments, and
curriculum reforms around 2010, which seem to have contributed to South Africa’s
improvements in learning seen in the international assessments.

4.2 The need for rigorous evaluations of under-
researched but strategically important points of
intervention

Although there is a clear consensus that something should be done to improve early
grade reading, it is not the only strategic point of intervention. There are at least four
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other strategic entry points that will increasingly become important:

1. With the migration of many Early Childhood Development (ECD) functions from
departments of social development to the DBE, there is an opportunity to develop
policies and programmes that drive quality improvement within more than
40,000 ECD programmes in South Africa. The case for the cost-effectiveness of
early interventions applies even more strongly to ECD than to reading.

2. We need to build an evidence base around the options to improve early grade
mathematics, although the positive results from the Bala Wande teacher assistant
intervention is already providing some promising direction (Makaluza & Mpeta,
this volume; Sapire et al., this volume; Ardington & Henry, 2021).

3. The children who were in Grades 1-3 during 2020 and 2021 and incurred huge
learning losses as a result of the pandemics's disruption to schooling will now
be moving through Grades 4 to 6. This presents an opportunity to develop catch-
up programmes, possibly drawing on the so-called ‘teaching at the right level
approaches that have delivered learning gains in places like India and Zambia
(Banerjee et al. 2016; Vromant et al. 2021).

4. South Africais currently entering a period of increased teacher retirements as the
system'’s ageing workforce approaches retirement age. It is estimated that 45% of
all publicly-employed teachers will retire in the next ten years (Van der Berg et
al. 2020). This means that Initial Teacher Education becomes arguably the most
strategic way to improve the quality of teaching across the system.

In order to generate robust evidence to inform system-wide interventions, those
interventions not operating at scale should be designed to generate learning and
evidence. We should move practice in the direction of the ideal phases of programme
development and scale-up. Both Venkat & Graven (this volume) and Brombacher et al.
(this volume) caution against going too quickly to the scale of an RCT (which requires
at least about 40 intervention and 40 control schools to have enough statistical power)
before doing careful design and piloting. A more common and worse problem, in our
opinion, is going straight-to-scale before doing adequate design, piloting, or impact
evaluation. Ideally, new interventions would go through several years of design
and redesign, small pilots (fewer than 10 schools), then impact evaluation using
experimental methods (80 - 300 schools) and finally scaling up to thousands of schools
and the entire system. This is of course idealistic, but we do need to move further in
this direction and take opportunities that may arise to influence for better design and
evaluation. System-wide reforms should be put on hold until such time as a thorough
evidence base has been developed, but we are arguing for a better use of research and
evaluation as interventions are administered, especially in those not operating at
full scale.
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In the next decade we need to improve the way impact evaluations are planned and
executed. It is of paramount importance that evaluation is planned, budgeted for,
and influences the design of the intervention from the outset. Many of the complex
statistical methods used at the analysis stage are needed to try (often unsuccessfully)
to compensate for the lack of an evaluation design. To measure the causal impact of
an intervention two fundamental things are needed: valid outcome measures, such as
test scores, and a valid control group (providing a credible estimate of what outcomes
would have been in the absence of the intervention). When a valid control group is
not constructed up-front through random assignment of the intervention, it becomes
complicated if not impossible to credibly estimate what the outcomes would have been
without the intervention.

Aside from better evaluation design, we also need better norms in reporting on
evaluation results so that readers can gauge the reliability of results and access all
relevant information for scaling up decisions. Important information that should
routinely be reported include how intervention schools were selected, how learners
within schools were sampled, the sample sizes (of schools and of learners), what
assessment instruments were used, the overall distributions and summary statistics
of test scores, how many learners dropped out of the sample during the intervention
period, and a breakdown of intervention costs per learner or per school.

A final recommendation for the next decade of evaluating interventions is to
measure long-term impacts. The original EGRS interventions involved a three-year
intervention in Grades 1 to 3 between 2015 and 2017. Subsequent learner testing was
also conducted on the original sample of learners one year later (2018) and four years
after the interventions ended (2021). The results indicate long-term positive impacts
for those learners whose Grade 1 to 3 teachers had received lesson plans, integrated
reading materials and coaching, but also document some fade-out of the effect - both
important considerations when planning and designing subsequent interventions
or scale-ups. In the next generation of interventions and evaluations, we need more
measurement of long-term impacts, to understand which early-learning skills and
intervention approaches are most impactful on later educational outcomes.

4.3 Avoid ‘intervention fatigue’ arising from a plethora of
piecemeal interventions

Many school-support interventions, projects, and campaigns have been administered
over the last decade, and many valuable lessons have been learned. However, one
negative consequence of having many different interventions running across the
system, especially when these are not sustained over time, is that teachers may become
disillusioned about programmes they are asked to participate in. They are expected to
comply with new approaches, and attend training sessions on weekends and holidays,
only to be assigned to participate in something different the following year. We need
to avoid creating this sort of intervention fatigue amongst teachers, and similarly
avoid creating a type of intervention dependency at a provincial and district level.
Provincial education departments need to be leading the implementation of a system-
wide intervention and should allocate provincial budgets to the relevant materials
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and training. If provincial and national departments begin to rely on partnerships
with a range of organisations running a variety of projects to plug gaps in early grade
reading and mathematics, this will perpetuate intervention fatigue and intervention
dependency, and will not lead to system-wide improvement.

5 Conclusion

Although there have been improvements over the past decade or more, foundational
learning outcomes in South Africa are still unacceptably low and unequal. It has now
been more than a decade since the important system-wide reforms introduced at the
start of Minister Motshekga’s first term (CAPS, Workbooks, ANA). Considering the
well-documented learning losses of the pandemic (Ardington et al. 2021; Van der Berg
et al. 2022), it is time for a new round of system-wide reforms that provide teachers
with the kind of tools and support that has been proven to impact on learning through
several of the interventions described in this book. This new round of reforms needs
to marry effective teacher support with a strengthened accountability for learning
and will require either additional budgets or re-allocation of budgets, both of which
require political will and public support, especially in a time of austerity. The entire
system, from government to teachers, parents, and learners, needs to be focused on the
progress learners are making in achieving critical reading and mathematics outcomes
in the first few grades.

The chaptersin thisvolumeillustrate quite clearly that the last decade of education
interventions and evaluations has led to the creation of a large and local evidence base
of ‘what works’. Drawing on the national tradition of bold and systemic interventions
in South Africa should embolden education policymakers to scale-up and sustain a
few interventions that are sufficiently intensive and based on what is known about
what actually changes teacher practice and learning outcomes. The next decade of
interventions should be guided by greater clarity about their purpose and role. We need
fewer interventions that are neither at scale nor generating evidence to inform scale.
What we need isanewround of system-wide reformsthat get sustained over many years,
as well as several smaller interventions that are explicitly geared towards innovation,
development, and evaluation to inform system planning. Piecemeal interventions or
those that are large-scale but light-touch will not yield the improvements that are both
direly needed and empirically possible.
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trajectory of improvement 301
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pre-read 69
pre-service teacher training programmes
94
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reforms 307,314
support 303
Systematic Method for Reading Success
(SMRS) 30
systematic phonics 30
approach 32
instruction 30, 110
systemic EGM interventions 209
Systemic Evaluations 29




332

INTERVENTIONS /VOLUME 3

T

TA see Teacher Assistant
tablets 56, 172, 177, 214, 282, 285, 295, 297
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