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Abstract

This article-based thesis aims to study a range of mental health and education reforms and
interventions addressing the overall mental health and educational success of young people in

Global South countries.

Article 1 studies the relationship between foundational learning and mental health. Using
a Difference in Difference (DD) research design, this article leverages an ongoing pedagogical
intervention - Teaching at the Right Level (TaRL) - to explore the effects of targeted instruc-
tion on the mental health and educational success among 1297 primary school students in
Botswana. Relative to the learners yet to be exposed to the targeted instruction pedagogy, I
find that the foundational learning intervention significantly improves the mental health out-
comes of students. To my knowledge this is the first study to explore the impact of TaRL on
mental health. This research bridges an important gap at the intersection of education and
public health literature and underscores the importance of context-relevant policy reforms that
prioritise pedagogic approaches fostering holistic learning and development. Article 2 studies
the impact of a mindfulness-based programme on the mental health and educational success
of secondary school students in low-cost private schools in Pakistan. A sample of 214 students
are randomly assigned to a Mindfulness-based Stress Reduction (MBSR) group and a neutral
class activity control group. I find that MBSR significantly improves student prosociality and
behaviour change indicators such as improved mood and reduced stress at home. Additionally,
students exposed to the MBSR intervention demonstrated higher levels of grit. These findings
are particularly meaningful for Global South countries where fewer resources are typically al-
located towards the mental health of young people. Article 3 studies the impact of English
Medium Instruction (EMI) policies on the education outcomes of upper primary school stu-
dents in Ethiopia. This article studies EMI transition policies using a longitudinal dataset from
Ethiopia, leveraging regional variation in education language policy reforms for causal identifi-
cation. Employing a dynamic value-added model, I find that students in schools using EMI as
a medium of instruction have significantly lower mathematics test scores compared to students
in mother tongue education schools. Furthermore, English medium learners do not outperform
their mother tongue education counterparts in their English test scores. Interestingly, treat-

ment heterogeneity suggests some positive long-term effects of an early grade transition from



mother tongue to EMI, relative to mother tongue-only instruction. However, the overall results
support the prolonged utilisation of mother tongue instruction in primary school education.
These findings add some nuance to the debate on the "right" grade to transition to English
medium instruction and the results are particularly relevant for policy makers in linguistically

diverse contexts.

Together, these three articles improve our understanding on policies and interventions support-
ing the education and mental health outcomes for the whole child. Particularly in low-middle

income countries where this data and research is sparse, this research bridges a significant gap.
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1| Introduction

Ninety percent of the global population of children and adolescents live in Low-income
and Middle-income countries (Kieling et al., 2011). For young people, while there
are several factors that may impact their social and economic development, health
and education have been identified as two of the main key drivers for human capital
formation and sustainable development (Victoria et al., 2022; World Bank, 2022). Health
and education are intrinsically valuable, and are also fundamental to the sustainable
development agenda in ensuring that no one is left behind (UNDP, 2018). Another
valuable framework for development is Sen’s Capability approach which centers human
autonomy in choosing a life one values, by expanding one’s capabilities and choices (Sen,

1992; Sen, 1999).

Mental health as defined by the World Health Organization (WHO, 2001a) is "a
state of well-being in which the individual realises his or her own abilities, can cope with
the normal stresses of life, can work productively, and is able to make a contribution
to his or her community." In alignment with this comprehensive definition, the studies
within this thesis conceptualise mental health as inclusive of all psychological and
socio-emotional constructs, including facets such as anxiety, depression, and stress.
Specifically addressing the mental health of children and adolescents, this pertains to
the "capacity to achieve and maintain optimal psychological functioning and wellbeing.
It is directly related to the level reached and the competence achieved in psychological
and social functioning" (WHO, 2015). It is worth noting that the evidence base for
child and adolescent mental health in low-income and middle-income countries remains
limited. Research in this domain constitutes less than 7% of all published global mental
health research, with studies focusing on child and adolescent mental health representing

a notably small fraction of this body of research (Saxena et al., 2006; Patel et al., 2007).

Throughout the various phases of a child’s life there are potential risks and op-
portunities that may significantly influence their mental and emotional well-being.
In particular, during the early years, caregivers play a pivotal role in establishing a

safe and secure home environment. Subsequently, during the school-going years, the
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school environment, peer relationships emerge as crucial contexts that provide valuable
opportunities for the development of essential life skills (Patel, 2018; Kieling, 2011;
Yu et al., 2023). Furthermore, Childhood and adolescence present vulnerable periods
during which adverse experiences can detrimentally affect one’s cognitive, emotional,
and behavioural development. In low-resource settings, the co-occurrence of childhood
adversities such as violence, neglect, abuse, parental stress are constantly associated

with poor mental health outcomes (Jokinen, 2021; Massarwi et al., 2022; Yu et al., 2023).

As such, an overarching ethical and methodological principle guiding this thesis
was to undertake research on existing policies and interventions affecting the lives
of young people. Among the various evidence-based mental health and psychosocial
support interventions implemented in low-income and middle-income countries over
the past decade, delivery is categorised into individual and family-based interventions,
school-based interventions, community-based interventions, and digital interventions.
These interventions are further classified as preventative, promotive, or treatment-
focused (Yu et al., 2023). The mental health-focused studies within this thesis primarily
center around school-based initiatives, aligning them under the promotion umbrella as

they aim to promote mental health, peer support and education.

Using a combination of experimental and quasi-experimental evaluation techniques,
this thesis carefully explores the mental health and education factors directly af-
fecting young people’s capabilities. Thus, the aim of this thesis is to explore the
range of health and education reforms and interventions addressing the mental health
and educational success of young people in Botswana, Ethiopia and Pakistan. I
was motivated to investigate the wider implications of ongoing interventions in three

Global South countries, employing a combination of primary and secondary data sources.

In Botswana, after gaining approvals from the Ministry of Basic Education, parental
consent, and student assent, I led the data collection of four rounds of data from
1,297 students between January and July 2022. Additionally, teachers responded to
open-ended survey questions on their experiences and observations with common themes

identified from this data presented in the Botswana study. Similarly in Pakistan, with

12



approvals from implementation schools, parental consent, and student assent, I co-led
the collection of two rounds of data from 214 students between October and November
2022. In Ethiopia, there was no primary data collection, however a secondary data

source was leveraged to examine a popular education reform policy.

Chapter 2 explores the impact of an on-going government-led foundational learn-
ing programme on the mental health and educational success outcomes of primary
school learners in Botswana. A Difference in Difference (DD) method is used to causally
identify the impact of a targeted instruction pedagogical intervention -Teaching at the
Right Level (TaRL)- on mental health and learning. The main results show that TaRL
learners experience a 6% percent decrease in total emotional and behavioural difficulties
(-0.15 standard deviations), compared to non-TaRL learners. Additionally these TaRL
learners are also exhibit an 8% increase (0.24 standard deviations) in prosocial behaviour

in comparison to their non-TaRL counterparts.

Chapter 3 studies the impact of an adapted mindfulness-based intervention on the
mental health and educational success outcomes of secondary school learners in Pak-
istan. As there is limited evidence on the impact of mindfulness-based programmes
on student mental health, well-being, behaviour change and educational success, this
research study collaborated with the first ever Urdu-based mindfulness platform in
Pakistan -Be-Khudi- to study the impact of a Mindfulness-Based Stress Reduction
(MBSR) programme on young people. The MBSR programme was adapted through an
8-month iteration and piloting process, and evaluated through a randomised control trial
in a low-cost school setting in Pakistan. The main results show that MBSR significantly
improved student prosociality by 0.30 standard deviations in comparison to the control
group. Second, MBSR students report an improvement in mood (by 0.52 standard
deviations) and less stress at home (by 0.34 standard deviations). Additionally, the
study showed that MBSR increased the grit of students by 0.34 standard deviations,

relative to their counterparts.

Finally, chapter 4 examines the effects of a language of instruction policy reform

on the educational success outcomes of upper primary school learners in Ethiopia.
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This article makes use of a rich source of individual level secondary data collected
through the Young Lives longitudinal study to measure the impact of English Medium
Instruction (EMI) on the mathematics and English test scores of learners. The main
results show that students under the EMI policy score 0.24 standard deviations below
mother tongue education students in Mathematics. Furthermore, these EMI students
do not outperform their mother-tongue education counterparts on English test scores.
However, treatment heterogeneity suggestively indicates that an early grade EMI
transition has positive effects on long-term English test outcomes with no negative

effects on mathematics test outcomes; all relative to sustained mother tongue instruction.

Collectively, all three articles provide important insights for policymakers and
practitioners whilst producing valuable empirical research contributing broadly to the
education and global health literatures. To the best of my knowledge, the first article,
produces the first empirical study linking the targeted instruction pedagogy, TaRL, to
mental health outcomes for young people. Additionally, this research study focuses on
a Global South context where mental health data and resources are either scarce or

insufficient.

The second article on MBSR demonstrates that it is possible to adapt mindfulness-based
programming to a low-resource setting. This article contributes specifically to the
existing literature on mindfulness, which typically focuses on high-income contexts or
adult populations. This research provides causal evidence from a lower income, lower
resource context. Furthermore, similar to the first study, these results highlight the
role of school-based interventions in addressing student mental health and education

outcomes.

The third article complements a small quantitative literature identifying the causal
effects of changes in language of instruction policies in Africa. Specifically, this study is
show the effects of English language policies on upper primary grades (7 and 8) whereas
the bulk of these studies typically focus on immediate learning outcomes in early primary
grades (1-4) or on adult literacy level and years of schooling. Additionally, this study is

able to add some nuance to the on-going language of instruction debates on the "right

14



grade" to transition.
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2| Foundational Learning and Mental Health

Abstract

A significant proportion of mental health problems surface in early childhood and ado-
lescent years, with early onset mental health problems having the potential to affect the
long-term development of young people. Currently, we know very little about whether
learner-centred, positive school climates drive better mental health outcomes for young
people. As such, this research paper leverages an ongoing pedagogical intervention -
Teaching at the Right Level (TaRL)- to understand the impact of foundational learning on
student mental health and educational success outcomes in Botswana’s primary schools.
TaRL is an evidence-backed pedagogical intervention designed to improve foundational
numeracy and literacy capabilities through targeted, fun, and engaging activities. The
underlying hypothesis is that improving the learning environment results in improved
student mental health. Using a Difference in Difference (DD) research design, this study
of 1,297 students finds that TaRL students have significantly fewer behavioural and emo-
tional total difficulties (0.15 standard deviations) and exhibit 0.24 standard deviations
more prosocial behaviour, all relative to similar students yet to be exposed to the ped-
agogy. This study bridges an important research gap at the intersection of education
and public health literature and underscores the importance of context-relevant policy

reforms that prioritise pedagogic approaches fostering holistic learning and development.
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2.1 Introduction

Approximately 20% of all children and adolescents have mental health challenges (WHO,
2001; Kieling et al., 2011; O’Reilly et al., 2018). In sub-Saharan Africa (SSA), a system-
atic review across six SSA countries (Ethiopia, Nigeria, Kenya, South Africa, Uganda,
and the Democratic Republic of Congo) showed that 1 in 7 children and adolescents up
to 16 years of age have significant psychological difficulties. These included emotional
problems, depression, anxiety disorders, conduct, disruptive and reactive behaviour
disorders, and post-traumatic stress disorder (Cortina et al., 2012). Additionally, we
know that early onset mental health problems have the potential to affect the long-term
development and wellbeing (Kessler et al., 2007; Gleason et al., 2016) and with 90% of
the global population of children and adolescents living in low-income and middle-income
countries (LMICs), this presents a considerable global health challenge, particularly in

lower resource settings (Kieling et al., 2011).

Furthermore, young people spend considerable amounts of time in schools. Schools
are the ideal settings for universally rolling out early preventative interventions, and
identifying at risk youth (Zenner et al., 2014). Schools can provide an enabling
learning environment, and as such, can be leveraged to support the mental health of
children (Becker et al., 2014; Garcia-Escalera et al., 2020). Studies mostly conducted
in high-income, Global North countries have found positive associations between school
climate ! and mental health (Aldridge & McChesney, 2018). Where the psychosocial
environment is poor, young people struggle. In LMICs in particular, where high levels
of bullying, poor disciplinary strategies, problems with student behaviour, and lower
test performance are often prevalent, evidence shows that a positive school climate is
associated with positive socio-emotional, behavioural, and academic outcomes (Larson
et al., 2020). Positive relationships between teachers and student have been linked to
a decrease in mental health issues with mediating factors including, teacher support,

a sense of belonging and school connectedness and students’ experiences of bullying

1School climate in this study is conceptualised as the norms, expectations and beliefs that create the
psychosocial environment determining the level at which people feel physically, emotionally, and socially
safe. The quality of teaching and learning also contribute to this environment (Cohen et al., 2009;
Aldridge & McChesney, 2018). As such, school climate is used synonymously with school environment.
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behaviour (Aldridge & McChesney, 2018). There is very little data and research from

Global South countries.

This research study investigates the causal impact of a foundational learning in-
tervention -Teaching at the Right Level- on the mental health of students. In light of
the extensive research demonstrating the association between positive school climates
with positive socio-emotional, behavioural, and academic outcomes, I investigate the
impact of Teaching at the Right level -a pedagogical approach to teaching and learning
designed to cultivate an enabling school climate for learning. However, existing empirical
studies have primarily focused on TaRL’s immediate effects on educational outcomes.
This research endeavours to bridge this gap by examining the causal impact of the
foundational learning intervention -Teaching at the Right Level- on the mental health
outcomes of students. To my knowledge this is the first empirical study to examine

holistic outcomes of targeted instruction interventions.

I collaborate with the Botswana Ministry of Basic Education to collect a unique
data set of mental health measures during the roll-out of the TaRL programme in
Botswana schools. The mental health measures are adapted and psychometrically
validated (assessing internal reliability) for the Botswana context. A Difference in
Difference (DD) specification is used to causally identify the impact of the foundational
learning intervention TaRL on learning and mental health. Students receiving the TaRL
programme are in the treated group and students in the same grades (or standards)
and schools wait-listed to receive the programme are in the comparison group. Students
in the comparison group are from the same schools as treated schools, indicating that
both groups are exposed to the same school quality variables and similar socioeconomic

variables.

The main results are as follows. First, students engaged in the TaRL programme
experience a 6% decrease in total emotional and behavioural difficulties (0.15 standard
deviations) when compared with non-TaRL students. Second, TaRL students exhibit
an 8% increase in prosocial behaviour (0.24 standard deviations) in comparison to

non-TaRL students. Third, greater effects are experienced by students predisposed to
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poorer mental health, with larger effects for those with higher baseline levels of total
difficulties and anxiety and depressive symptoms. These results are in line with the
literature that shows how student-centered pedagogies that are activity based, include
peer learning, and have no corporal punishment have also been shown to improve
student psychological outcomes (Erwin et al., 2012; Hanson et al., 2016; Larson et al.,
2020). Although this study was not explicitly designed to test for specific mechanisms
in the TaRL programme, the ease with which students are able to openly ask ques-
tions, the inclusion of structured play activities such as energizers or icebreakers, the
use of small group activities to reinforce concepts, the enthusiastic vocal support of
instructors, and the behavioural management techniques that are utilised without cor-

poral punishment, may all play a role in improving the learning environment for students.

Finally, there are no significant effects found on the educational success outcomes
(test scores and attendance). However, as there is a robust literature linking TaRL to
improved foundational skills (Banerjee et al., 2007; Duflo et al., 2011; Banerjee, Banerji,
Duflo et al., 2016), these null effects may be explained through implementation hetero-
geneity, specifically through the delivery model (this study examined a government-led

delivery model).

This paper contributes to the literature in education and economics of education
on educational interventions by providing one of the first empirical studies linking a
targeted instruction pedagogy to the mental health outcomes of young people. This
research study will contribute to the large body of work connecting improved educational
outcomes and mental health (Valdez et al., 2011; Suldo et al., 2014; Becker et al., 2014).
However, most of the causal studies are typically focused on high income countries, and
others are correlational or largely qualitative (Valdez et al., 2011; Aldridge & McChesney,
2018; McAllister et al., 2018). This research focuses on a middle-income country in the
Global South where less evidence has been generated (Larson et al., 2020). Additionally,
in Botswana, the context for this study, there is insufficient mental health data to inform
policy-making (Opondo et al., 2020). As such, this study will fill an important research
gap in LMICs adding to the evidence base on mental health and education.
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The rest of the paper is organised as follows. Section 2.2 provides a background
for the study context, and research questions. Section 2.3 provides details on the
measurement outcomes and psychometric validation of the research instruments included
in this study. Section 2.4 outlines the research design and econometric specification
used. Section 2.5 describes and shares descriptive statistics for the study. Section 2.6

presents the results, section 2.7 provides a discussion, and section 2.8 concludes.
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2.2 Background

2.2.1 Mental Health

Mental health? is fundamental to good health and wellbeing (WHO, 2014). Sen’s
capability approach spotlighted the importance of the freedom of people to be or to
do the things they have reason to value (Sen, 1992). Having good mental health can
allow one to participate in the things that they value (i.e., education) and do things one
values (i.e., learn). This allows one to be in good health. Renowned philosopher and
educational theorist Dewey wrote about the opportunity educators have in utilising their
physical and social environments in supporting the "whole child" (Dewey, 1938). This
learner-centered pedagogical approach which is often marked by experiential activities,
participation and peer learning has also been shown to improve student psychological

outcomes (Erwin et al., 2012; Hanson et al., 2016; Larson et al., 2020).

Furthermore, externalising mental health problems such as disruptive and behavioural
difficulties affect academic outcomes, and academic outcomes affect mental health, par-
ticularly internalising problems such as anxiety and depression (Suldo et al., 2014). Poor
academic performance has been shown to predict depression and overall poorer mental
health (Hilsman & Garber 1995; Chen & Kaplan, 2003). It is against this backdrop that
this research study investigates impact of a targeted instruction pedagogical intervention
on the mental health and educational success outcomes of young people in Botswana.
Teaching at the Right Level (TaRL) is a basic numeracy and literacy intervention, that
disrupts the traditional rote learning, teacher-centered pedagogy for a student-centered,
targeted activity and play-based pedagogy. This research explores the extent to which
TaRL impacts the emotional and behavioural mental health of children exposed to the
learner-centered pedagogy. The underlying hypothesis is that positively influencing the
school climate or learning environment that children are in will also improve the extent
to which children feel emotionally and socially safe, subsequently reflecting in their

improved mental health.

2na state of well-being in which the individual realizes his or her own abilities, can cope with the
normal stresses of life, can work productively, and is able to make a contribution to his or her community"
(WHO, 2001a)
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2.2.2 Botswana context

Botswana is a landlocked democratic country located in Southern Africa with a pop-
ulation of approximately 2.3 million (Statistics Botswana, 2022). Over the years, the
proportion of the population living on less than $1.90 has steadily decreased from 29.8%
to 18.2% (World Bank, 2020). Botswana’s GDP per capita rose from $80 in 1966 (at
independence) to $6 924 in 2016 with services as the fastest growing sector contributing
to the national GDP (Honde, 2018). Regarding education spending, the government
allocates approximately 8.7% of the national budget on public education, which is double
the global average government expenditure on education (UIS, 2022). However, despite
this investment in education, the Human Capital Index (HCI) reveals that a child born
in Botswana has only 5.1 years of learning-adjusted years of schooling and is expected
to have 8.1 years of schooling by their 18th birthday, assuming a child enters school at
age 4 (World Bank, 2020).

Basic education (the first ten years of school) is available to all children in the
country, and students enter primary education at age 6 (Government Paper No.2,
1994). Parents are charged a co-payment for education, but families from low-income
groups receive free education and school meals are provided to all learners daily (ETSSP
2015-2020). The net enrolment ratio for primary school learners aged 6-12 years was at
93% in 2012, an increase from 86% in 2009 (ETSSP 2015-2020). Furthermore, at the
primary education level, there are two standardised national assessments; the first is the
Standard 4 attainment test, and the second is the Primary School Leaving Examination

(PSLE) taken at Standard 7 (SACMEQ), 2017).

The Government of Botswana introduced an Education and Training Sector Strategic
Plan (ETSSP) from 2015-2020. The goal of this reform strategy was to "improve
access, quality, inclusion and equity, accountability and governance in the education
system" (ETSSP 2015-2020). This reform plan includes goals for improving foundational
numeracy and literacy at the basic education level. In addition, the ETSSP also
references making schools "safe environments to inspire students to learn and teachers

to teach." (ETSSP 2015-2020). In line with these reform goals, a qualitative study on
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improving academic performance in Botswana found that cultivating a positive learning
climate and actively listening to the concerns of learners, teachers and stakeholders

improved student academic performance (Bakokonyane, 2022).

In the health sector, HIV/AIDS remains the leading cause of morbidity and mor-
tality in Sub-Saharan Africa (James, Abate, et al., 2017). The latest Botswana AIDS
Impact Survey (BAIS V) showed Botswana has one of the highest national HIV
prevalence rates, with 20.8% of adults aged 15-64 years living with HIV (Statistics
Botswana: BAIS V, 2022). In terms of mental health policies, the first mental health
policy was developed in 2003 to align mental health care with the general healthcare
system (Opondo et al., 2020). It is therefore unsurprising that most mental health
research studies in Botswana find links between people living with HIV (PLWHIV) and
mental health disorders such as depression and anxiety (Opondo et al., 2020). However,
studies have found that there is insufficient mental health data in Botswana to inform

policy effectively (Opondo et al., 2020).

Figure 2.1: Map of Botswana
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Botswana is divided into 9 districts with 10 education regions: Central, North-West/,
Ngamiland, Ghanzi, Kgalagadi, Kweneng, Southern, Kgatleng, North-East, South-East
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and Chobe (see figure 3). The education system is organized into four levels: (1) pre-
primary, (2) primary education, (3) junior and senior secondary education and (4) tertiary

education.

This research study focuses on the Teaching at the Right Level (TaRL) intervention in

primary schools in Francistown, located in the North-East education region of Botswana.

2.2.3 Teaching at the Right Level - a foundational

learning intervention

Teaching at the Right Level (TaRL?), is a targeted foundational numeracy and literacy
intervention, backed by multiple evaluations and proven to improve learning outcomes
across multiple contexts and delivery models* (Banerjee et al., 2007; Duflo et al., 2011;
Banerjee, Banerji, Duflo et al., 2016). TaRL is a basic numeracy and literacy remedial
education intervention designed to ensure all students are fully numerate and literate.
The intervention was developed by Pratham Education Foundation approximately 15

years ago in India as a community-based initiative to improve children’s learning.

In TaRL classes, instruction is organised by children’s level of knowledge rather
than by their assigned grade level. As such, children are assessed and grouped by their
learning level and receive intensive bursts of engaging, targeted instruction over a period
of time. In each session activities are conducted in large groups, small or peer groups
and individually (Banerji & Chavan, 2016; GEM: Pratham, 2020) to reinforce learning
concepts. TaRL is learner-centered, and the aspects of the pedagogy that may promote
student mental health include the removal of the threat of corporal punishment, students
eagerly asking questions, structured play activities such as icebreakers or energisers,
using learning manipulatives from their surroundings (i.e., sticks and stones) and the

positive encouragement of instructors.

TaRL has now been tested through multiple randomised control trials by the Jameel

Poverty Action Lab (J-PAL) and affiliated researchers. In India, the programme was

3Within Pratham, the approach is also called CAMalL (Combined Activities for Maximized Learning);
which in Hindi also means "magic" or "wonder" (Banerji & Chavan, 2016)

4A low-tech variation of the programme was also found to reduce learning loss and encourage parental
engagement during the height of the pandemic (Angrist, Bergman, & Matsheng, 2022).
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found to improve student learning outcomes by 0.28 standard deviations (Banerjee,
Banerji, Berry, Duflo, et al. 2016). Evaluations from Kenya and Ghana also found that
grouping children by their learning levels, helped in supporting instructors to target
instruction and for children to learn (Duflo, Dupas & Kremer, 2011; IPA, 2018). In
addition, the TaRL literature has also found that learning gains persisted even when

multiple delivery models are used (Banerjee et al., 2007; Duflo et al., 2011; TPA 2018).

In Botswana, a situational analysis of basic literacy and numeracy report found
that only 1 in 10 standard 5 students could do division and only 20% of students
could read a paragraph (Pansiri & Tsayang, 2017). In response, the Ministry of Basic
Education, supported by the evidence driven NGO - Youth Impact, have committed to

adapting and scaling TaRL in all primary schools in Botswana.

The theory of change behind TaRL is that through the (1) diagnostic testing for
the assignment of learning groups, (2) targeting instruction tailored to each learning
capability group and (3) teaching in a fun and engaging manner, learning outcomes
improve. Noteworthy features in a TaRL classroom include energisers, sessions con-
ducted on the floor (especially in areas where students typically sit at a desks) and the
absence of corporal punishment. Regarding potential implications for holistic outcomes
such as mental health outcomes beyond the numeracy and literacy outcomes typically
tested, both the education and mental health literature indicate that student-centered
pedagogies characterised by activity-based methods, peer learning, and the absence
of corporal punishment have demonstrated improvements in student psychological
well-being (Erwin et al., 2012; Hanson et al.,2016; Larson et al., 2020). This provides

the impetus for examining the mental health outcomes of TaRL in Botswana.

In Botswana the intervention is typically delivered in approximately 30-day bursts, over
a 9-week period, with three formative assessments points. The baseline assessment is
used to form the initial teaching groups for targeted instruction. After the baseline
assessment, students are taught in their learning groups for approximately 1 hour each
day. At mid-point of the programme, students are re-assessed and re-grouped as needed.

Targeted instruction continues till the endline line assessment, typically in week 9 of
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the programme. TaRL numeracy assessments cover number recognition, basic addition,
subtraction, multiplication, and long division. TaRL literacy assessments cover letter

recognition, reading a word, reading a sentence, and reading a paragraph or short story.

Figure 2.2: TaRL assessment and intervention calendar

Baseline TaRL Assessment Week 1

Week 2
Week 3
Week 4
Midline TaRL Assessment Week 5

Week 6
Week 7
Week 8
Endline TaRL Assessment Week 9

Implementation was led by Tirelo Sechaba Participants - youth volunteers placed in
schools by the Ministry of Youth, Gender, Sports, and Culture, to support teachers.
The youth volunteers were trained and mentored by Youth Impact®. Youth volun-

teers, are one of many delivery models proven to be effective in delivering the intervention.

The focus of this study is on mental health and wellbeing outcomes. Education
related outcomes are included as the foundational learning intervention evaluated

directly targets educational success outcomes and is implemented in a school context.
In view of this study context, this research study asks the following research questions.

1. What is the impact of foundational learning (TaRL) on the overall mental health

of primary school students?

2. What is the impact of foundational learning (TaRL) on the anxiety and depressive

symptoms of primary school?

3. What is the impact of foundational learning (TaRL) on students predisposed to
mental health difficulties (including behavioural and emotional difficulties, anxiety,

and depressive symptoms)?

®The evidence-based NGO supporting the Ministry of Basic Education to scale TaRL in Botswana.
https://www.youth-impact.org/
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4. What is the impact of foundational learning (TaRL) on the educational success

(i.e., test scores and attendance record) of students?

2.3 Outcome measurement and Psychometric valida-

tion

2.3.1 Measurement

Evidence-based psychological assessments can be conducted for several reasons including
diagnosis, screening (identifying those at risk), treatment monitoring, and or evaluation
(Hunsley & Mash, 2008; Beidas et al., 2015). This research study selected research
instruments that had been validated for screening and treatment evaluation purposes in

the literature and were suitable for children under the age of 18 years.

To capture overall mental health and wellbeing, the Strengths and Difficulties
Questionnaire (Goodman, 1997) is included. The Strengths and Difficulties Question-
naire (SDQ) captures behavioural and emotional difficulties, covering the following 5
subscales: emotional symptoms, conduct problems, peer relationship problems, hyper-
activity /inattention, and prosocial behaviour. It is a self-report instrument, with 25
questions, using likert scale responses 0, 1, 2 for not true, somewhat true, and certainly
true (Wolpert et al., 2015). The ’total difficulties’ score is generated by summing
up the responses for 4 of the subscales (excluding the prosocial behaviour subscale).
The prosocial sub-scale is included separately. Higher scores indicate higher levels of
total difficulties whereas a higher prosociality score indicates higher levels of prosocial

behaviour.

The Revised Child Anxiety and Depression Scale (Chorpita et al., 2000) is in-
cluded in this study to screen for anxiety and depressive symptoms through 6 subscales:
separation anxiety disorder, social phobia, generalised anxiety disorder, panic disorder,
obsessive compulsive disorder, and major depressive disorder. The Revised Child
Anxiety and Depression Scale (RCADS) is a self-report instrument, with 25 questions,

using likert scale responses 0, 1, 2, 3 for never, sometimes, often, and always (Wolpert
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et al., 2015). To calculate the outcome, raw scores are summed to generate an overall
depression score and an overall anxiety score. This raw score is then converted into
a standardised "Test score" appropriate for the gender and grade level of the child

(Chiporta, 2015). A higher score indicates greater levels of anxiety and depression.

The use of the SDQ and RCADS tools in this research study capture general
symptoms in the study sample while when utilised collaboratively with clinicians, the
same tools can also be used as diagnostic tools (Cortina et al., 2012). All students in the
TaRL programme and the waitlisted comparison group students were screened using the
mental health and wellbeing instruments (SDQ & RCADS). In addition, class teachers
report their student observations using a shortened SDQ instrument for each student in

the study sample.

Table 2.1: Outcome measures

Instrument Items  Constructs/Details Timing Target
Strengths and 25 Total difficulties (indication Baseline & TaRL &
Difficulties items of overall mental health and Endline Non-TaRL
Questionnaire (SDQ) wellbeing) students
Revised Child Anxiety 25 Anxiety and Depression Baseline & TaRL &
and Depression Scale  ifems Endline Non-TaRL
(RCADS) students
Strengths and 3 Teacher reported on student Endline TaRL &
Difficulties items emotional and behavioural only Non-TaRL
Questionnaire (SDQ)- difficulty students
selected questions
Administrative Data School exam results Term 1 & 2 TaRL &
Non-TaRL
students

School exam data were selected as the main learning outcome measure as this data are
routinely used to inform school level decisions (i.e., student progression) and wider re-
gional and national education policy decisions. This goes beyond other TaRL-related
studies that typically only use ASER-based TaRL assessment data. As the TaRL cur-
riculum is very closely aligned to the TaRL assessments, the TaRL assessment data is
narrow in scope. As such, the TaRL assessment data are not included in this study.
Nonetheless, a limitation of this research study is the exclusion of ASER based TaRL
assessment data and future studies should include both school-based test scores as well

as TaRL assessment data.
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Figure 2.3: Timeline of assessments

Timeline of Assessments

School Exam School Exam
TaRL TaRL
Implementation Implementation
TaRL Midline TakL Midline
Jan Feb March April May June July August September
Assess Mental Assess Mental Assess Mental Assess Mental
Health Health Health Health

Term 1 cohort

Term 2 cohort

At the start of each academic term, a baseline assessment was conducted for all of the
mental health outcomes of interest. At the end of each academic term, an endline assess-

ment was conducted for all the mental health outcomes of interest.

2.3.2 Psychometric validation

The use of the Strengths and Difficulties Questionnaire (SDQ) in community and clinical
samples has shown that the SDQ performs well on various psychometric properties
including internal validity, predictive validity, and test-retest reliability (Goodman, 2001,
Muris et al., 2003; Wolpert et al., 2015). Similarly, the Revised Child Anxiety and
Depression Scale (RCADS) also performs well on the various validity and reliability tests
(Chiporta et al., 2000; Wolpert et al., 2015). The SDQ have also been documented as
an evidence-based assessment suitable for screening and evaluation purposes (Beidas et

al., 2015).

This research study uses pre-existing psychometrically validated English versions
of the SDQ and RCADS. These were then back-translated using principles on cross-
cultural back-translation (Brislin, 1970). Two bilingual translators familiar with the
TaRL programme and study context individually translated the tools from English into
the local vernacular, Setswana. Once the two translators had agreed on the translation,

a third translator back-translated the tool into English to ensure consistency in the
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translation. All three translators agreed on the final translation.

The translated tools were then assessed for their validity and reliability in the
Botswana context. The study specifically tests for the face validity and internal
reliability of the measures. Face validity is assessed through piloting the questions with a
small sample, ensuring that respondents understood the questions (i.e., comprehension)
as anticipated and that it was clear that the questions were designed to gain an
understanding of their mental health and well-being. Through multiple pilots, all words

and phrases pointed out by respondents as confusing were updated for clarity.

To assess internal reliability, Cronbach’s alpha (o) and McDonald’s Omega are
used. Cronbach’s alpha provides an assessment of internal consistency (Cronbach,
1951). The Cronbach alpha statistic is a ratio of variances between 0 and 1. Following
the guidance set out by Hunsley & Mash (2005), « values between 0.70-0.79 indicates
adequate internal consistency; « values between 0.80-0.89 indicates good internal
consistency, and o >0.90 may indicate excellent internal consistency. It should be noted
that while @ > 0.90 may indicate excellent internal validity, it is possible for alpha values
to be artificially high which could also be an indication of item redundancy (Streiner,
2003; Hunsley & Mash, 2005). The rule of thumb indicates that a desirable level
internal consistency is represented by an alpha value above 0.7 (Nunally and Berstein,
1978). McDonald’s Omega statistic (€2) is another measure of composite reliability. In
some literatures, the Omega coefficient has been shown to be a more precise estimate
of reliability as it accounts for measurement error (Dunn et al., 2013; Ravinder &

Saraswathi, 2020).

Table 2 shows the assessment of the SDQ and RCADS internal reliability including both
alpha and omega coefficients for comparison and discussion. Following the Hunsley &
Mash guideline (2005) of adequate, good, and excellent levels of internal consistency, the
translated SDQ reliably measures the same targeted constructs in the Botswana context
with adequate internal consistency (« > 0.7; © > 0.7). The translated RCADS performs
slightly better with good internal consistency (o > 0.8; 2 > 0.8).
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Table 2.2: Reliability of study instruments

Instrument  Alpha Alpha Omega Omega N
baseline endline baseline endline (items)

SDQ 0.79 0.76 0.75 0.72 25

RCADS 0.88 0.83 0.89 0.84 25

2.3.3 Ethics

The Botswana Ministry of Basic Education issued a research permit for this study. In
addition, the North-East Regional Director assigned a Principal Education Officer (PEO)
to the research study who actively participated in multiple training sessions throughout
the data collection period. The PEO also provided feedback on the research design
and assisted with communications shared with all schools and caregivers. Furthermore,
signed parental consent and informed student assent were obtained for all students in the
study sample. Parents and students were assured of the confidentiality of their personally
identifiable information. The data collection facilitators were also encouraged to build
rapport with the students allowing for an open and relaxed atmosphere. A detailed ethics

discussion is included in Appendix K.

This research study was approved by the institutional research ethics
committee at the University of Oxford (UK, Ref No. SSH/BSG-C1A-22-01, February
7th, 2022).

2.4 Research Design and Econometric

Specification

2.4.1 Treatment Assignment

Treatment assignment was not randomised. All schools in the study sample identified
TaRL as necessary remedial support for learners to catch up on foundational numeracy
and literacy. As such, TaRL was being rolled out in phases with some classes enrolled

in the programme, while other classes were waitlisted to receive the programme over the
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course of the academic year. School leaders (Principals and Heads of Departments) in
each school selected which classes would receive the TaRL intervention each term. This
decision was determined based on need, and willingness of class teachers to enroll their

students into the programme.

However, treatment and control classes were extremely similar at baseline. In
Botswana, students are not tracked into high performing and low performing classes in
each grade 9. At baseline, test scores show that the students in the treated group and
students in the comparison group are similar (see balance Table 5). This means that
students are not systematically assigned to classes based on academic grades and or
other performance metrics further supporting the study’s assumptions that students in

the TaRL group and students in the comparison group (non-TaRL) were similar.

The TaRL intervention was implemented at the class level. The students in classes
receiving the TaRL programme were in the "treated group" and the classes yet to
receive the TaRL programme were in a waitlist "comparison group". Students in the
comparison group were engaged in a "business-as-usual" study hour where the students
sat quietly at their desks completing homework activities and or copying notes off the
blackboard. This is a strength of the design because it means the treatment and control
children spent similar time in a classroom environment at school, so children having
different exposure to school or having different amounts of time available outside formal

class time cannot account for differences between groups.

The comparison group was comprised of students who had not been exposed to TaRL in
the data collection rounds. This means that students treated in term 1 do not end up in

the term 2 comparison group.

The final study sample had 1297 students with 703 students in treated TaRL
classes and 594 students in the comparison, non-TaRL classes. As shown in figure 2.3

above, there is a baseline measurement for each cohort prior to the TaRL programme and

6 According to the education Policy in Botswana, students are randomly assigned to classes in stan-
dard/grade 1. Students who remain in the same schools, progress in the same classes through school.
This means a student assigned to standard 1B, moves to standard 2B, 3C etc. This information was
confirmed through an interview with North East Regional Chief Education Officer.
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an endline measurement post implementation. These two cohorts are pooled together so

that there is one sample with a baseline and endline.

Table 2.3: Sample size by data collection round

Round Treated Group Comparison Total
Group

Term 1 cohort 244 530 774

Term 2 cohort 459 64 523

Total Students 703 594 1,297

Note: Three are 3 academic terms, wath this data collected from 2 terms. Students in the
comparison group in the term 2 cohort were scheduled to receive the programme in term 3.

2.4.2 Research Design

A Difference in Difference (DD) design is used to estimate the effects of TaRL on
mental health and wellbeing outcomes, and educational success outcomes. The standard
DD framework requires two groups (treatment and control), at least two time periods
(before and after) and a change in treatment status such that the treatment group
receives a treatment in the second period, while the control group does not receive the
treatment in either of the periods. This design can account for biases introduced by
time-invariant differences between the groups (Ashenfelter & Card, 1985; Duflo 2001;
Angrist & Pischke, 2005).

In this study, the before time period is captured through baseline data collection
prior to the TaRL intervention and the after-time period is captured through endline
data collection, after the intervention was completed. TaRL receiving classes and the
waitlisted comparison classes are balanced on key baseline characteristics (see table
2.4). Students wait-listed to receive the programme and thus in the comparison group,
were from the same schools as students in treated classes. This would suggest that
both groups are exposed to the same school quality variables and similar socioeconomic

variables.

Furthermore, to infer causality, one of the key underlying assumptions of the DD
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design is the parallel trend assumption. This identifying assumption states that in the
absence of treatment, the outcomes of interest would be similar or moving in a 'parallel’
fashion and the introduction of the treatment intervention (i.e., TaRL) is what creates
the difference observed between groups (Angrist & Pischke, 2005). Using available school
test scores data, the parallel trends assumption is tested by looking at 3 data points
prior to the implementation of TaRL in schools. Figure 2.4 shows that students in TaRL
classes and students in the comparison group were performing similarly on test scores in
the academic year (2021) prior to implementation. There are no statistical differences

between the groups.

Figure 2.4: Parallel pre-trends

MEAN TEST SCORES, BY TERM

=== Non-TaRL class TaRL class

69
68
67
66
65
64
63
62
61
60
59
58

Overall, I do not find any statistical differences between TaRL students and non-TaRL
students in term 1, 2, and 3. In term 1, the non-TaRL students (M=66.51, SD=1.23)
compared to the TaRL students (M=67.93, SD=1.14) were not statistically different,
t(552)=-0.84, p>.05. In term 2, the non-TaRL students (M=61.66, SD=1.29) compared
to the TaRL students (M=62.48, SD=1.04) were not statistically different, t(568)=-0.50,
p>.05. In term 3, the non-TaRL students (M=66.17, SD=1.10) compared to the TaRL
students (M=66.13, SD=0.96) were also not statistically different, t(575)=0.02, p>.05.
I conclude that a year prior to the introduction of TaRL the (treated and comparison)

groups were similar.

Baseline measures (refer to table 2.5) also indicate balance between groups on in-
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dicators of student mental health. Furthermore, as the TaRL intervention is not designed
to directly influence student mental health (the main outcomes of the study), there is no
reason to suspect bias as a result from systematic differences in mental health outcomes

between the groups.

2.4.3 Econometric Specification and Hypothesis

The unit analysis for each dependent variable is for student 7 in class ¢ at time ¢. The

following specifications are estimated:

Yiet = Bo + B1Aic + 52T + B3(A; X T}) + €x (2.1)

The dependent variable Y;.; is the dependent variable of interest for student 7 in class ¢
at time t. () captures pre-treatment differences between treatment and control groups,
prior to the TaRL implementation (A = 1 for treatment, and 0 for the comparison group).
B2 captures the time trend with 7; as the dummy variable for the second time period
(i.e., the period when students receive the TaRL programme). [, is the constant term.
The treatment effect is estimated the interaction term, captured by the [z coefficient.
This is the difference between treatment and control classes in the period after the TaRL

intervention takes place.

Yiet = Bo + B1Aic + B2Th + B3(A; x Ti) + BaXic + 0ic + € (2.2)

Specification 2.2 includes student level controls (such as gender, age, standard) and school
fixed effects (9;c), which enhances the precision of the estimation. This is achievable due
to the presence of treatment and comparison classes within each school, contributing
to increased power by controlling for time-invariant school-specific variation. The main

results presented in this study are based on the preferred Specification 2.2.

Yiee = Bo + B1Aic + BT + B3(A; x T}) + BaY Hiey + B5(A; X Y Hiey) + Bs(Th X Y Hir)
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+ 57(142 X Tt X YHict) + ﬁgXiC + 51'0 + Ezt(23>

Specification 2.3 explores treatment heterogeneity for students with mental health
difficulties at baseline (i.e., high SDQ and RCADS scores). Y H,. is for students with
SDQ/RCADS scores at "high/very high" thresholds. The coefficient of interest is
captured through A7.

Robust standard errors are calculated for all specifications, with standard errors clustered
at the class level, the level at which the treatment is administered. All outcomes of interest

are standardised by the mean and standard deviation of the control group.

2.4.3.1 Hypotheses

Primary Outcomes: Impact on student mental health. The underlying hypotheses is that

TaRL will improve the mental health of all students exposed to the intervention.

H1: TaRL reduces the emotional and behavioural difficulties of students participating in

the programme, in comparison to non-TaRL students (assessed through the SDQ).

H2: TaRL increases the prosocial behaviour among TaRL students compared to non-

TaRL students (assessed through the SDQ)

H3: TaRL reduces the depressive and anxiety symptoms of students participating in the

programme, in comparison to non-TaRL students (assessed through the RCADS)
Alternative mechanisms: Impact on Educational Success.

H4: TaRL improves mental health outcomes through improving the test scores of stu-

dents enrolled in the programme as compared with non-TaRL students.

H5: TaRL improves mental health outcomes through improving the attendance record

of students enrolled in the programme, as compared with non-TaRL students.
Other:

H6: TaRL improves the mental health and wellbeing outcomes of students with baseline
mental health difficulties compared to with non-TaRL students also with baseline mental

health difficulties.
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2.5 Data and Descriptive Statistics

Primary schools in the city of Francistown, located in the North-East region, were
selected as the focus for this research study. Francistown was selected due to its active
implementation of TaRL by the Ministry of Basic Education within the region. There
are 20 public schools in Francistown (Statistics Botswana, 2017) and at the time of the
study, 15 schools were committed to TaRL implementation. As such, the study sample
includes all 15 schools implementing TaRL during the data collection period. A total of

1,297 students from 52 classes in standards 4 and 5 were included in the study.

Moreover, in selecting the North-East region, several factors were also considered.
These include: (1) the extent of completion of the 30-day implementation cycle; (2)
the successful execution of multiple implementation cycles; and (3) the willingness of
regional education officers to actively engage in the research process. Notably, all the

schools in the study sample fulfilled these criteria.

2.5.1 Data

Data was collected over two academic terms between January and July 2022. Prior to
data collection, I spent 2 months piloting and adapting the research tools with multiple
groups of students to ensure face validity and comprehension. I trained 22 facilitators, and
2 coordinators to support the data collection. Baseline data collection began before the
30-day TaRL implementation and endline data collection took place after the completion
of the programme. Students in TaRL classes (treated) and non-TaRL classes (comparison
group) were assessed using the same mental health and wellbeing instruments as described

in table 2.1. Table 2.4 below describes all the variables used in this paper.
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Table 2.4: Data description for all variables included for analysis

Variable Description

Student characteristics

Age Student reported age

Sex Student reported sex (1=girl)

Standard Student grade level

Outcome variables (standardised)

Total Difficulties Total SDQ score assessing total difficulties (4 subscales)

Prosocial behaviour SDQ subscale

Anxiety Total anxiety score assessed through RCADS

Depression Total depression score assessed through RCADS

Total Anxiety and Total RCADS score (6 subscales)

Depression

Test score Teacher recorded end of term exam results

Attendance Teacher recorded student attendance

Teacher reported outcome variables (standardised)

Student Prosocial behaviour Question on how readily the student shares with other
students

Student Conduct problems Question on how often the student fights with other
students

Student Hyperactivity Question on how easily the student is distracted or has
wandeting concentration

Student emotional and Composite score of the 3 questions on student

behavioural difficulty behaviour

indicator

Treatment Status

TaRL Class Students grouped by TaRL Implementation classes

(1=TaRL class)

2.5.2 Descriptive Statistics

This study sampled 1297 students, from 52 classes, in standards 4 and 5. At base-
line, there were no observed significant differences between the treated and comparison
groups on most of the outcomes. Students in TaRL classes are comparable to students in
non-TaRL classes on key background characteristics, on the primary mental health and
wellbeing outcomes, and on the alternative educational success outcomes. One would
expect at least one significant difference between treatment and control groups just by
chance, and indeed on the prosocial scale, there is a significant difference (at the 5%
level) between groups. However, there is no concern about estimates being biased to-
wards treatment due to the non-TaRL comparison having higher prosocial scores than

TaRL students at baseline.
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Table 2.5: Baseline comparison between TaRL students (treated) and non-TaRL students
(comparison)

Panel A: Student characteristics Baseline T-C difference at N
mean,/proportion in the baseline
comparison group
Gitl (1=Girl) 0.49 -0.012 1,296
(0.031)
Age 0.44 0.078 1,287
(0.136)
Standard (grade) 4 -0.110 1,297
(0.095)
Panel B: Mental health and wellbeing Outcomes
(standardised)
Total difficulties (SDQ) -0.021 0.039 1,282
(0.083)
Prosociality (SDQ) 0.116 -0.215%* 1,285
(0.097)
Anxiety (RCADS) -0.037 0.072 1,296
(0.106)
Depression (RCADS) -0.009 0.015 1,296
(0.105)
Total anxiety and depression -0.026 0.049 1,296
(RCADS) (0.110)
Panel C: Educational success outcomes (standardised)
Test score (term 1) 0.074 -0.143 1,134
(0.134)
Attendance (term 1) 0.038 -0.074 1,020
(0.109)

Note: Robust standard errors in parentheses are clustered at the class level The T-C difference is the baseline
“treatment effect” using a minimal specification, including a treatment dummy. Mental health and educational success
outcomes are standardised with mean (), standard deviation 1; *p<0.01 **p<0.05 **p<0.01.

The kernel density plots in Figure 2.5 and Figure 2.6 show the distribution of students’

mental health outcome scores at baseline (prior to the TaRL implementation) and at

endline.
Figure 2.5: Kdensity plots on Total Difficulties (standardised)
Total Difficulties (SDQ) at Baseline Total Difficulties (SDQ) Endline
@ 4
=7 > '
;i z.
8w | 3
2 0 2 a 2 o 4
Total difficulties Total Difficulties 2

Control
Treatment (TaRL)

Control
Treatment (TaRL)

kil = epanachiky, Badwich = 0.2436
keenal = epsnachniko, bandwidth = 0.2225 .
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At the endline assessment, treated TaRL students seem to exhibit fewer total difficulties
(indicated by a lower SDQ score) compared to the non-TaRL group. This observation is
from the treated students’ distribution being visibly skewed to the left of students in the
comparison group. A test on equality of the distributions showed that at baseline, the
combined Kolmogorov-Smirnov test statistic (D) across both groups was calculated to
be 0.041, with a corresponding p-value of 0.632. At endline, the combined Kolmogorov-
Smirnov test statistic (D) across both groups was calculated to be 0.072, with a corre-
sponding p-value of 0.075. At baseline there are no significant differences between the
groups, but at endline, while the p-value (0.075) shows that there are some differences

between the distributions, observed at the 10% level of significance.

Figure 2.6: Kdensity plots on Anxiety and Depression (standardised RCADS score)

Anxiety and Depression (RCADS) at Baseline Anxiety and Depression (RCADS) Endline

2 - 0
RCADS - z score RCADS 2 - z score

Control
Treatment (TaRL)

Control
Treatment (TaRL)

Kernel = epanechnikov, bandwicth = 0.2567 kernel = epanechnikoy, bandwidth = 0.2785

In the case of the total anxiety and depression outcome (measured by RCADS), a sim-
ilar pattern emerges, although differences are non-significant on this measure. TaRL
students at the endline assessment seem to experience lower levels of anxiety and de-
pression. At baseline, a test on equality of the distributions showed that the combined
Kolmogorov-Smirnov test statistic (D) across both groups was calculated to be 0.037,
with a corresponding p-value of 0.766. At endline, the combined Kolmogorov-Smirnov
test statistic (D) across both groups was calculated to be 0.056, with a corresponding
p-value of 0.269. This indicates that there are no significant differences between the

distributions at baseline and endline.

However, these figures show only raw data. The next section employs a more precise esti-

mation strategy to fully assess the impact of TaRL on the outcomes of interest, using the
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difference in difference (DD) strategy to account for time trends, student characteristics

and time-invariant school fixed effects.

2.6 Results

Mental health outcomes. Regarding the mental health outcomes, a higher score signi-
fies a greater level of overall mental health difficulties, anxiety, or depression. Using
specification 2, the coefficients of interest (TaRL x Period) under column (1) show that
TaRL students exhibit 0.15 standard deviations fewer total difficulties (significant at the
10% level) compared to non-TaRL students. Furthermore, looking at column (2), the
results show that TaRL students demonstrate 0.24 standard deviations higher prosocial
behaviour (significant at the 5% level) compared to their non-TaRL counterparts. On
the anxiety, depression and total anxiety and depression outcomes, there are no signifi-
cant differences observed. However, as the coefficients are negative, this suggests small
improvements in mental health (i.e., less anxiety and depressive symptoms), but this is

imprecisely estimated. Regression results on raw mental health outcomes are shown in

appendix E.
Table 2.6: Impact of TaRL on Mental Health Outcomes
0 @ B @ 5
Total Prosocial Anxiety Depression Anxiety &
Difficulties Depression
TaRL 0.022 -0.176%* 0.052 0.049 0.053
(0.106) (0.083) (0.099) (0.092) (0.100)
Period 0.086 -0.132%* 0.045 0.040 0.047
(0.070) (0.075) (0.068) (0.066) (0.068)
TaRL x Period -0.153%* 0.239%* -0.097 -0.084 -0.100
(0.089) (0.101) (0.092) (0.099) (0.096)
Control mean 0 0 0 0 0
Controls Yes Yes Yes Yes Yes
School FE Yes Yes Yes Yes Yes
Students 1272 1273 1286 1286 1286

Notes: regression estimates on standardised mental health and wellbeing outcomes. Coefficients of interest are
reported with  robust standard errors in parentheses, clustered at the class level; *; **; and *** denote significance
at the 10; 5; and 1 percent levels respectively. Controls include student age, sex, and standard variables
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Additionally, during the endline assessment, teachers were asked three

questions from the SDQ pertaining to observed emotional and behavioural difficulties
among students in their classes. Questions included: (1) the extent to which students
shared with other students; (2) how often the student fought with other students
and (3) how easily the student was distracted or had wandering concentration. Their
collective responses were combined into a composite score with a minimum score of 0
and maximum score of 6. Appendix F shows the impact of TaRL on teacher observations
of student behaviour. There are no significant differences between TaRL students and

non-TaRL students.

Educational success outcomes. This study also explores the impact of TaRL on edu-
cational success, assessing the impact of TaRL on educational success outcomes as an
alternative mechanism enroute to improved mental health. This is used to test for an
alternative mechanism: did mental health outcomes improve as a result of educational
outcomes improving? The mental health outcomes included are test scores and recorded

attendance data. This data was administratively collected by teachers each academic

term.
Table 2.7: Impact of TaRL on Education Success Outcomes
Math Test Score Attendance
TaRL -0.219 -0.007
(0.173) (0.095)
Period -0.087 0.051
(0.087) (0.060)
TaRL x Period 0.166 -0.132
(0.119) (0.159)
Control mean 0 0
Controls Yes Yes
School FE Yes Yes
Observations 1126 982

Notes: missing observations are a result of administrative data not readily available at the
time of data collection. Robust standard errors in parentheses, clustered at class level,
*; ** and *** denote significance at the 10; 5; and 1 percent levels respectively.

Results shown in Table 2.7 indicate that there are no meaningful effects of TaRL on

student test scores or attendance records, between groups. On the Mathematics test
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score we observe a positive (but insignificant) effect of 0.17 standard deviations. On the
attendance outcome, a small negative insignificant effect is observed. However, due to
the missing observations, it is difficult to precisely estimate the treatment effect on this

outcome.

Although this study finds null education effects, there is a robust TaRL literature
on the impact of the intervention on improved foundational skills (Banerjee et al., 2007;
Duflo et al., 2011; Banerjee, Banerji, Duflo et al., 2016) and a growing literature linking
student mental health to their academic attainment and success (Chen & Kaplan, 2003;
Moilanen et al., 2010; Valdez et al., 2011; Becker et al., 2014; Daniele et al., 2022). Thus,
the possible explanations for the observed null effects could point to implementation
heterogeneity as explained by a recent education study by Angrist and Meager (2022).
The authors found that implementation fidelity and the variation of delivery models
found in education interventions explained much of the heterogeneity in treatment

effects. It is then possible that these factors affected this research study.

In addition, another plausible explanation for the null education outcomes could
stem from the choice of the outcome measure itself: school-based test scores. The
impact of TaRL is typically assessed through a tailored TaRL assessment, designed
to test the very same skills targeted in the intervention. However, the rationale for
selecting administratively collected test scores was because this remains the primary
decision-making mechanism for educators. As such, it was an appropriate indicator of
educational success as much of the school-based tests (see Appendix H for example)
examine knowledge of the basic mathematical operations such as addition and simple
multiplication, and then go beyond the basics to test it’s application (e.g., volume, time).
All concepts tested are covered in the usual class time, outside of the intervention. With
regards to this study, there is a clear opportunity for future studies to include targeted

assessment tools as well as broader assessments examining a wider range of applied skills.

2.6.1 Treatment Heterogeneity

Next, the study examines the heterogeneous impact of TaRL on children with baseline

mental health difficulties. Regarding the comprehensive assessment of mental health
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and wellbeing, the SDQ identifies children in the top 5%-10% with high/very high total

difficulties (Goodman et al., 1998). On anxiety and depressive disorder symptoms,

the cutoff indicating a high or severe anxiety or depression is typically the top 2% of

the population or sample (Chorpita et al., 2000). Following the same principles, this

research study adopts a similar approach to identify children predisposed to mental

health difficulties.

Table 2.8: Heterogeneous effects on students with high baseline mental health outcomes

0 B
SDQ RCADS
TaRL 0.044 0.022
(0.076) (0.131)
Period 0.014 0.036
(0.045) (0.056)
highSDQ 1.389++*
(0.035)
TaRL*Period -0.078 -0.127
(0.057) (0.122)
TaRL*highSDQ -0.050
(0.054)
Period*highSDQ -0.037
(0.037)
TaRL*Period*highSDQ 0.072
(0.048)
highRCADS 0.998***
(0.053)
TaRL*highRCADS 0.014
(0.059)
Peniod*highRCADS 0.005
(0.022)
TaRL*Period*highRCADS 0.050
(0.051)
Control mean 0 0
Controls Yes Yes
School FE Yes Yes
Students 755 758

Notes: Robust standard errors in parentheses. Controls include student age, sex,

and standard; *p<0.10 **p=<0.05 ***p=0.01

Using specification 2.3, the results show no heterogeneous treatment effects by baseline

mental health or by sex. Student’s predisposod to mental health difficulties are not
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differentially affected by TaRL. These treatment effects are not significantly different
from 0. Like-wise, no significant differences are observed between girls and boys in the
study sample. The coefficients of interest in Table 2.9 (TaRL*Period*Girl) are negative,
indicating a further reduction in total difficulties and anxiety and depressive symptoms

relative to boys, but these effects are imprecisely estimated.

Table 2.9: Heterogeneous Effects on Mental Health, by sex

) @
Total Difficulties Anxiety & Depression
(SDQ) (RCADS)
TaRL 0.035 0.065
(0.122) (0.133)
Period 0.067 -0.020
(0.083) (0.087)
Girl 0.039 0.001
(0.094) (0.105)
TaRL * Girl -0.030 -0.029
(0.133) (0.143)
TaRL * Period -0.106 -0.069
(0.116) (0.128)
Period * Giil 0.038 0.137
(0.103) (0.095)
TaRL * Period * Gitl -0.097 -0.061
(0.155) (0.150)
Control mean 0 0
Controls Yes Yes
School FE Yes Yes
Students 1272 1286

Notes: Robust standard errors in parentheses. Controls include student age, sex, and standard;
*p=<0.10 **p=0.05 =**p=0.01

2.7 Discussion

The primary outcome of this research study was to evaluate the impact of a targeted
pedagogy intervention on the mental health outcomes of students. The Strengths and
Difficulties Questionnaire (SDQ) was selected as a measure of overall mental health
(Beidas et al., 2015) with the Revised Child and Anxiety Scale (RCADS) specifically
included to capture any anxiety and depressive symptoms. As discussed, the SDQ

and RCADS are evidence-based assessment tools, with robust peer reviewed literature
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attesting to their strong psychometric properties. Both instruments have wide-ranging
scope, serving as effective tools for screening individuals at risk and for monitoring
shifts in symptoms over time (Hunsley & Mash, 2008; Beidas et al., 2015; Wolpert et
al., 2015). Regarding measures of internal consistency, in line with the guidance set out
by Hunsley & Mash (2005) and the broader principles set out by Nunally & Berstein
(1978), this study determines that the internal consistency measures (alpha and omega

coefficients) adequately measured the intended mental health constructs.

In response to the research questions set out in this study, the results confirm the
hypotheses that TaRL has a positive impact on the overall mental health and wellbeing
of students. The results reveal a significant 0.15 standard deviation reduction in the
emotional and behavioural total difficulties experienced by TaRL students compared to
non-TaRL students. The study also found a 0.24 standard deviation increase (significant
at the 5% level) in prosocial behaviour among TaRL students compared to the non-TaRL
students. Although the study does not find any significant average treatment effects on
anxiety and depressive symptoms, this is unsurprising as there was a very small sample

in this study exhibiting any anxiety and depressive symptoms above typical thresholds.

The main results are in line with the growing literature demonstrating how edu-
cational interventions can also support the mental health of young people (Erwin et al.,
2012; Hanson et al., 2016; Larson et al., 2020; Daniele et al., 2022). Additionally, data
from teachers and regional education officers interviewed during the research study also

supports this study’s main findings.

"TaRL reinforces key concepts and builds self-esteem and confidence. When they
work in small groups, it helps them open up...you can even hear their voices, without
that you don’t even know if they understand."

— Chief Education Officer, North-East Region

"TaRL pupils seem to be open and free, they are confident and free spirited."

— Teacher ,North-East Region

"Even slow learners are freely participating in class, some used to display bad behaviour
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but these days there’s positive change."

— Teacher, North-East Region

2.8 Conclusion

Educational environment matters for mental health promotion. The main results reveal
targeted instruction interventions such as Teaching at the Right Level have a positive
impact on reducing some externalising and internalising mental health difficulties ex-
perienced by learners. This paper is able to connect the education and mental health
literatures, contributing to the evidence base on improving mental health and educa-
tional outcomes particularly in low-income and middle-income settings in Africa. With
the dearth of policy relevant mental health data in Africa and this study fills an important
research gap. Moreover, this research presents one of the first studies linking Teaching

at the Right Level with improved mental health outcomes.
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3| Improving the mental health and
educational success of young people:
experimental evidence from a mindfulness-based

programme in Pakistan

Abstract!

Mindfulness-based Stress Reduction are a class of group-based interventions that have
emerged to help people manage stress, improve their mood and quality of life. However,
these interventions are typically implemented in adult populations. As such, there is
limited evidence on the impact of such mindfulness-based programmes on student mental
health, and educational success. This research evaluates the impact of a mindfulness-
based programme on student mental health, behaviour change, capacity to learn, and
educational success in two low-cost private schools in Faisalabad, Pakistan. A total of 214
secondary school students were randomly assigned to a mindfulness programme treatment
group, and a neutral class activity control group. The study shows three main results.
First, it demonstrates that the intervention improves student’s prosociality. Second,
the mindfulness programme impacts behaviour change, specifically improving mood and
stress at home. Lastly, students who received the programme exhibit a greater capacity
to learn, particularly demonstrating higher levels of grit. No effects are found on primary
mental health outcomes, anxiety and depression. These findings have implications for how
to implement and scale-up mindfulness-based programmes for young people, particularly

in low-resource settings.

! This is co-authored work with Dr. Zahra Mansoor. This study was funded by the John Fell Fund.
The study was registered in the AEA RCT registry at: AEARCTR-~0010019. Ethics approval was granted
by the institutional research ethics committee at the University of Oxford (UK, Ref. No. SSH/BSGC1A-
21-18, 02 December 2021)
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3.1 Introduction

A significant proportion of mental health disorders surface in early childhood and
adolescent years (Kileling et al., 2011). Systematic reviews show that interventions
focused on student mental health can have promising effects on the mental health and
education outcomes of children (Becker et al., 2014). However, less than 50% of young
people with such disorders receive help, and there remains a substantial gap between

need and resource availability (Ye et al., 2004).

Among psychotherapy-based programmes to address mental health and well-being,
Mindfulness- Based Stress Reduction (MBSR) are a class of group-based interventions
that help patients cope with stress, improve mood, and quality of life (Kabat-Zinn,
1982). Although originally designed for patients, the programme has been adapted for
general populations and has been used to reduce physical pain and psychological distress

including stress, anxiety, and depression (Teasdale et al., 2000; Baer, 2003; Virgili, 2015).

Executive control serves as a mechanism linking mindfulness to emotion regulation-a
skill pivotal for cultivating stress resilience, effective coping under stress (Creswell, 2017)
and mood regulation, subsequently reducing the probability of anxiety and depression
(Monk et al., 2008; Holzel et al., 2011). Notably, the existing evidence highlights that
MBSR can be effective for regulating emotional responses and reducing stress, both
across different types of patients and young people (see meta-analysis by Grossman
et al., 2004). Studies focused on young people broadly show that MBSR programmes
can have positive impacts on measures such as stress and anxiety (Kuyken et al., 2013;
Gouda et al., 2016; Xiang et al., 2020). However, the evidence remains limited with
majority of the studies either focusing on adults, observing impacts on a specific set
2

of mental health outcomes, or having methodological limitations®. The gap in evi-

dence is particularly stark when it comes to young people in low-middle income countries.

This research addresses this gap. Through partnerships with a local NGO in

Punjab, Pakistan - Sirajia Institutions - that manages low-cost private schools in the

2Such as pre-post designs which makes it hard to establish causality, small sample sizes, or questions
on program fidelity (Kabat-Zinn et al., 1998; Teasdale et al., 2000; Williams et al., 2000, Baer, 2003).
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city of Faisalabad, and the first ever Urdu-based mindfulness-based platform in Pakistan
- Be-Khudi, we study the impact of a mindfulness-based stress reduction (MBSR)
programme on young people. The MBSR programme is adapted to the local language
(Urdu) and to a low-cost school setting. We ask three research questions. First, what is
the impact of MBSR on the mental health and well-being outcomes of young people (as
captured through measures of anxiety, depression, prosociality, perceived stress, and test
anxiety)? Second, what is the impact of MBSR, on the behaviour change of young people
(as captured through the perceived change in the relationship with parents and siblings,
stress at home, mood, impulse control, and time-use)? Third, what is the impact of
MBSR on the capacity to learn outcomes and educational success of young people (as

captured through measures of growth mindset, general self-efficacy, grit, and test scores)?

Pakistan, the context of this study, is a lower-middle income country with a total
population estimated at 240.5 million (UNFPA, 2023). An estimated 10-16% of the
population are reported to suffer from some mental illnesses (Ansari, 2015). However,
to date, less than 1% of the annual health budget is allocated to adult mental health
policy and support with no specific allocations made for adolescents and young people
(Khan, Shehzad & Chaudry; 2008). This further highlights the relevance of our research

questions in the study context.

To implement the programme, Sirajia Institutions randomised a total of 214 stu-
dents in grades 8-10 into either the MBSR treatment group or to a status quo control
group. Students who received the MBSR treatment were enrolled in an 8-week mindful-
ness programme between October to November school term in 2022, in which students
received an hour-long session on mindfulness each week. The programme was broadly
based on the principles of standard MBSR programmes (as originally developed by
Kabat-Zinn, 1982), but went through an intensive 8-month adaptation and piloting
period to tailor it to the local language and low-cost school setting. To ensure that our
control group served as an appropriate counterfactual, two points were necessary: first,
students in the control group needed to be in a classroom setting to control for any
possible peer effects by simply being in a classroom. Second, we needed to ensure that

the students received a neutral experience (i.e., no direct support from teachers that
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could impact their mindfulness). To achieve these objectives, control group students
were assigned to a silent Quran reading class. A class where students would be asked to
read their Quran is a typical activity in the Pakistan context and as such could act as a

neutral control.

The study highlights the following results. Among mental health and wellbeing
outcomes, we find that MBSR significantly improves prosociality by 0.30 standard
deviations in comparison to the control group. We do not observe significant effects of
MBSR on total difficulties (SDQ), depression and anxiety (RCADS), perceived stress
(PSS), or test anxiety (STABS). Multiple hypothesis test correction following Anderson
(2008) shows that the treatment effect of MBSR on prosociality remains significant at
the 10% level.

Second, we observe that students who receive the MBSR treatment report an im-
provement on our combined behaviour change index by 0.30 standard deviations in
comparison to the control group. Looking at the individual behaviour change questions,
we observe that students who receive the MBSR treatment specifically report an
improvement in mood (by 0.52 standard deviations) and less stress at home (by 0.34
standard deviations). Overall, this indicates that students who received the MBSR
programme were able to foster a more positive home environment relative to students
who were not exposed to MBSR. Finally, on student capacity to learn and educational
success outcomes, MBSR increases the grit of treated students by 0.34 standard
deviations relative to the students in the control group. There are no significant effects
on growth mindset and generalised self-efficacy (GSE). We observe no treatment effects

on learning outcomes in Maths, English, Urdu, and Science.

This study makes the following contributions. First, it demonstrates that it is possible
to adapt a mindfulness-based curriculum to a low-resource setting. The programme was
implemented successfully - it was adapted to the local context and ran smoothly over the
8-week period. While mindfulness-based programmes have typically been implemented
in high-income settings (Xiang et al., 2020), this study highlights that such group-based

programmes could also potentially be considered as part of the suite of school-based in-
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terventions that can address student mental health and wellbeing in low-resource settings.

Second, the study provides causal evidence on the impact of mindfulness-based
programmes on student mental health, behaviour change and educational success.
It contributes specifically to the existing literature on the impact of mindfulness
programmes on student mental health and educational success (Kuyken et al., 2013;
Gouda et al., 2016; Xiang et al., 2020), as well as the wider literature on the impact
of non-cognitive skills such as grit and self-control on student educational outcomes
(Heckman et al., 2011; Alan, Boneva & FErtac, 2019). While existing studies mostly
focus on mindfulness interventions for adult populations (Baer, 2003), or on student
populations in high income contexts (Gouda et al., 2016; Xiang et al., 2020), this study
adapts a mindfulness-based intervention for a student population in low-cost private
schools in a low-middle income country, demonstrating promising impacts on student
behaviour and capacity to learn (particularly grit). This is non-trivial given the lack of

mental health support for young people in this setting.

More broadly, the study generates important lessons for how mindfulness-based
programmes may be scaled up. In particular, the null results of the study on some mea-
sures of student mental health, well-being and educational success highlight important
lessons for future programme iterations. For example, measures such as student anxiety,
depression, and test scores may be harder to move in a short time-span of 3 months, par-
ticularly in community samples with anxiety and depressive symptoms falling in the low
severity threshold. Future iterations could vary programme length or build stronger focus
on aspects of behaviour change and grit which appear to be the programme’s strength
and could become causal mechanisms towards shifting wider measures of student mental
health, behaviour change, and educational success. Put together, this has implications for

how mindfulness-based programmes may be scaled up across low-resource school settings.

The rest of the paper is structured as follows. Section 3.2 presents the study con-
text with a summary of the mindfulness literature and Pakistani context. Section 3.3
presents the study research questions. In section 3.4, the experimental design is pre-

sented, first by discussing the intervention, and then the randomization strategy. Section
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3.5 describes the outcome measures and data used in this study, including summary
statistics at baseline, tests for data validity, and balance checks for randomization.

Section 3.6 presents the results, and Section 3.7 concludes.

3.2 Context

3.2.1 Literature on mindfulness and mindfulness-based stress re-

duction interventions

Mental health is "a state of well-being in which the individual realises his or her own
abilities, can cope with the normal stresses of life, can work productively, and is able to
make a contribution to his or her community" (WHO, 2001a). Following this definition,
this study conceptualises mental health and well-being as encompassing all psychological

and socioemotional constructs including anxiety, depression, and stress.

Mental health and well-being interventions take many forms. Behavioural and or
psychological interventions (i.e., activities designed to change behaviours, feelings, and
emotional states) can lead to improvements in mental health, a reduction in mental
illness or both. A recent systematic review and meta-analysis on psychosocial inter-
ventions highlighted the role of mindfulness-based interventions in causing significant
improvements in the mental health and well-being of populations with mental illness as

well as populations with physical illness (van Agteren et al., 2021).

Kabat-Zinn (1994) defines mindfulness as "paying attention in a particular way:
on purpose, in the present moment, and nonjudgmentally". Mindfulness as a practice
can be operationalised in several ways but the common facets of mindfulness are
(1) present moment awareness and (2) non-judgemental acceptance of emotions and
thoughts (Cardaciotto et al., 2008; Teper et al., 2013). Present moment awareness can
include body sensations, emotional reactions, mental images, mental talk, and perceptual
experiences. Cognitive scientists observe that the difficulty in cultivating an awareness
of the present moment can engender self-regulation skills (Bjork & Bjork 2011). The

second facet of non-judgmental acceptance suggests the importance of embracing an
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openness or acceptance towards individual experiences. Developing this attitude of
acceptance is not a "passive resignation to one’s current circumstances but rather one of
inviting in experiences even if they are difficult" (Creswell, 2017). Mindful acceptance

thus leads to a non-judgmental attitude (Teper et al., 2013).

One of the psychological benefits of the practice of mindfulness is its impact on
emotion regulation (Chambers et al., 2009) and executive control®>. Theorists sug-
gest that mindfulness can improve executive control as it promotes present moment
awareness and acceptance and nonjudgement openness. Through the mechanism of
executive control, mindfulness is linked to emotion regulation; the skill that develops
stress resilience, coping under stress (Creswell, 2017) and regulating mood thereby de-

creasing the probability of anxiety and depression (Monk et al., 2008; Holzel et al., 2011).

Mindfulness-based stress reduction (MBSR) interventions is one of many (includ-
ing treatment as usual, mindfulness retreats, etc.) interventions most used in the
mindfulness scientific literature. The 8-10 week programme first developed Kabat-Zinn
(1982, 1990) has been adapted to treat depression, and improve relationship functioning
among other applications (Baer, 2003; Creswell, 2017). Researchers and clinicians who
have introduced mindfulness activities and practice into mental health interventions and
programmes often teach these skills independently of any of its religions and cultural
origins (Kabat-Zinn, 1982; Baer, 2003). MBSR programmes designed to reduce suffering
and improve wellbeing typically include practice in meditation skills, discussions on
stress, coping activities, and homework assignments (Baer, 2003). A study by Goldin &
Gross (2010) and Holzel et al (2010) found meditation practice reduced stress and was
also correlated with reductions in amygdala activation - evidence of MBSR’s positive
effects on stress. Finally, a recent systematic review showed confirmed mindfulness-based

interventions as cost-effective and scalable (Zhang et al., 2022).

However, it is worth noting that the empirical literature on mindfulness-based
training contains some methodological limitations. These include pre-post designs,

small sample sizes, and questions on program fidelity (Kabat-Zinn et al., 1998; Teasdale

3Executive control has also proven impact on academic attainment and healthy eating habits (Hof-
mann et al., 2012; Teper et al., 2013)
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et al., 2000; Williams et al., 2000, Baer, 2003). Overall, this literature suggests that
mindfulness-based programmes and interventions can lead to a reduction in physical pain
and psychological distress including anxiety, stress, and depression (Kabat-Zinn, 1982;
Kabat-Zinn et al., 1992; Kristeller & Hallet, 1999; Shapiro et al., 1998; Teasdale et al.,
2000; Baer, 2003; Virgili 2015). These studies however are typically conducted in general
adult populations. This presents a gap in the literature to explore the implications for

adolescents particularly in low-resource settings.

3.2.2 Mental health and in Pakistan

Pakistan is a lower-middle income country with a total population estimated at 240.5
million (UNFPA, 2023). An estimated 10-16% of the population are reported to suffer
from some mental illnesses (Ansari, 2015). Moreover, a recent study in Pakistan
by Danon et al. (2023) showed that more years of schooling is linked with greater
cognitive skills and some socioemotional skills. In addition, long-run labour earnings
were also associated with schooling and higher socioemotional skills. The study supports
prioritising increased investments in improving both cognitive and socioemotional skills

(Danon et al., 2023).

Furthermore, a Pakistani study extrapolating the 2020 economic consequences of
mental illness using associated costs from 2006 data found that the economic costs would
reach 619.9 billion PKR rising from 250.5 billion (PKR) in 2006 (Alvi et al., 2023). The
staggering economic burden highlights the need for a greater focus on mental health
policy; particularly that which provides sufficient services as well as identifying effective
interventions particularly for young people (Alvi et al., 2023). However, to date, less
than 1% of the annual health budget is allocated broadly to adult mental health with no
specific allocations made for adolescents and young people (Khan, Shehzad & Chaudry;
2008). On research outputs, WHO’s mental health atlas (2020) reports that mental

health research makes up 4.53% of the total research outputs in Pakistan.

As such, our study is directly related to this policy context. It is the first of its
kind to adapt a mindfulness-based stress reduction intervention in Urdu for low-

resources secondary schools in Faisalabad, Pakistan. It fills a critical evidence gap,
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using a combination of self-report and task-based instruments to further understand the
impact of a mindfulness-based programme on the mental health, behaviour change and

educational success of young people.

3.3 Theory and Research Questions

3.3.1 Research Questions

Section 3.2 showed that MBSR has the potential to impact a range of mental health out-
comes such as anxiety and depression, emotional and behavioural difficulties, and stress.
However, no single study has examined how such a programme affects the full range of
these outcomes, and the possible relationships between these outcomes. Additionally,
there is growing literature showing the interconnections between mental health and edu-
cation outcomes, where changes in one area affects the other (Valdez et al., 2011; Suldo et
al., 2014). As such, we take an expanded approach, categorising the potential outcomes
as: (1) mental health outcomes; (2) behaviour change outcomes and (3) education and
capacity to learn outcomes. The constructs targeted are shown in Figure 3.1 below and

are explained in detail in Section 3.5.

Figure 3.1: Hypothesized Categories of Outcomes

Mental health ' / Anxiety and depresswe
symptoms, emotional and

includin : e e
sociafemotiongl 4l behavioural difficulties, prosociality,
well-being) outcomes preceived stress, test anxiety

A

/ Behaviour change, \

Behaviour change

outcomes impulse control, time‘u?
]
Educational success / Test scores, growth
and capacity to learn mindset, generahged |
outcomes & self-efficacy, grit

We evaluate the following research questions:

1. What is the impact of MBSR on the mental health outcomes such as anxiety,
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depression, prosociality, perceived stress, and test anxiety on young people?

2. What is the impact of MBSR on the behaviour change (including perceived change
in relationship with parents and siblings, impulse control, and time-use) on young

people?

3. What is the impact of MBSR on the educational success and capacity to learn

outcomes (test scores, growth mindset, self-efficacy, and grit) of young people?

In addition, for subgroup analysis, we look at the gendered effects of MBSR on our
main outcomes. Evidence indicates that among the adult population, women are
at a higher risk for mental health problems such as depression and anxiety whereas
men are at a higher risk for substance abuse disorders (Patel, Saxena, Lund et al.,

2018).

3.4 Experimental Design

3.4.1 Intervention

The MBSR curriculum was developed through multiple iterations and piloting over an
eight-month period from January - August, 2022. First, Be-Khudi (our implementation
partner) conducted a teacher training with 9 teachers. All the teachers completed 8
sessions (1 hour each week) of the mindfulness and mediation training. At the end of the
training, 4 teachers were selected as Master Trainers (MTs) to deliver the programme to
the students. Throughout the training sessions, lesson plans for students were constantly

updated incorporating suggestions from the MTs.

The MBSR curriculum was then piloted in schools with students prior to imple-
mentation *. MTs and students provided practical and content-specific feedback that
was used to further improve lesson plans. The iterative curriculum adaptation process
allowed for research participants (i.e., students) and MTs expert and contextually-
relevant feedback to feed into the process of developing materials. In addition, Be-Khudi
also recorded 7-minute introductory videos for each topic in the curriculum. These were

included to standardize the introduction of each concept in the curriculum. All the

4The curriculum was piloted in a school not included in the study sample.

67



content and materials were developed in Urdu to ensure maximum student understanding

and engagement. The MBSR curriculum topics are shown in Table 3.1.

The final MBSR programme was then rolled out over an 8-week period during
the October to November school term in 2022. Each week, before the session was rolled
out, Be-Khudi met with the MTs to provide support and to adapt lesson plans as
needed. In addition, we were able to monitor implementation quality and fidelity by
having a trained observer track attendance, take notes on what was working well each

week, challenges, and suggestions for improving each week’s materials.

Table 3.1: MBSR Curriculum

Week 1 Fundamental of meditation & mindfulness
Week 2 Understanding attention span & focus
Week 3 Training attention span

Week 4 Observing thought patterns

Week 5 Handling difficult feelings

Week 6 Understanding self-compassion

Week 7 The power of gratitude

Week 8 Designing your own mindful practice

3.5 Randomization

Two hundred and fourteen students across grades 8, 9, and 10 in two low-cost schools in
Faisalabad were randomized into an MBSR treatment and a control group (see Table
3.2)> . Randomization was carried out at the student-level, using the classroom as a
strata. In addition, we blocked on a set of key baseline mental health outcome measures
to ensure a balanced randomization. However, as mindfulness-based interventions can
be advantageous for all students, the MBSR treatment was offered to all students

irrespective of their possible predisposition to mental health difficulties.

To ensure that our control group served as an appropriate counterfactual, two
points were necessary: first, students in the control group needed to be in a classroom
setting to control for any possible peer effects by simply being in a classroom. Second, we

needed to ensure that the students received a neutral experience (i.e., no direct support

®One is a girls-only school, and one is a boys-only school.
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from teachers that could impact their mindfulness). To achieve these objectives, control
group students were assigned to a silent Quran reading class. We coordinated with the
schools to create an additional silent reading Quran class where the students sat at their
desks for the hour engaged in their personal reading while students in the treatment
group were engaged in the MBSR programme. This activity served as a neutral control
for the study, considering that a class where students are instructed to read their Quran

is a common practice in the context of Pakistan.
Table 3.2: Sample Size

(1) 2 0
Treatment (MBSR) Control Total

Grade 8 39 38 77
Grade 9 46 46 92
Grade 10 23 22 45
Total 108 106 214

3.6 Data and Balance Checks

3.6.1 Measurement

The MBSR programme was implemented between October and November 2022. We
collected baseline data before implementation in October 2022 and endline data was
collected in early December 2022. In this sub-section, we describe our main measures
under our three categories of outcomes: mental health and well-being outcomes,
behaviour change outcomes, and capacity to learn and educational success outcomes (see
Table 3 for summary of our measurement). All measurement tools were piloted prior to

the evaluation.

Mental health and well-being outcomes. We included the Strengths and Difficulties
scale (SDQ), the Revised Child Anxiety and Depression Scale (RCADS), the Perceived
Stress scale (PSS) and the Test Anxiety scale (STABS). These outcomes were measured
at baseline and endline. The mental health and wellbeing tools included were used
as screening tools, and are not intended to be interpreted as diagnostic. For some
measures we use tools that have been psychometrically validated (SDQ, RCADS

and GSE) and for the remaining measures we translate pre-existing psychometrically
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validated English tools into Urdu (PSS, STABS). We follow the principles of cross-
cultural back-translations (Brislin, 1970). Furthermore, we carefully assess the face

validity and internal consistency of all the tools in the Pakistan context (see section 3.5.3).

The SDQ (Goodman, 2001) is a widely used validated self-reported questionnaire
measuring emotional and behavioural difficulty. The scale has 25 questions covering
5 subscales: emotional symptoms, conduct problems, hyperactivity/inattention, peer
relationship problems, and prosocial behaviour. The sum of responses to these questions
is calculated for each subscale and the total score captures the total strength and diffi-
culties score, "total difficulties". Higher scores for the subscales (except for the prosocial
behaviour scale) reflects greater difficulties whereas a higher prosocial behaviour score
indicates a strength. SDQ scores 14 and above are outside of the 'normal’/average
scores for young people. In this study, we use the psychometrically validated Urdu tool
approved by SDQ developer, Goodman (2020). This Urdu tool was also cross-culturally
validated by Naveed et al., 2019.

The RCADS (Chorpita, Yim, Moffitt, Umemoto & Francis, 2000) is a self-reported
25-item questionnaire including 6 subscales measuring social phobia, panic disorder,
major depression, separation anxiety, generalised anxiety, and obsessive-compulsive
disorder. The raw scores are added to generate an overall depression score and an
overall anxiety score. This raw score is then converted into a standardised "Test score"
appropriate for the gender and grade level of the child (Chiporta, 2015). A test score
above 65 is the borderline clinical to clinical cut off. A higher score indicates greater
levels of anxiety and depression. We use the psychometrically validated Urdu tool
approved by RCADS developers Chorpita et al., 2000. This Urdu translation has also
been cross-culturally validated by Mehmood & Sultan (2014).

The PSS (Cohen, 1983) is a global measure of perceived stress. The shortened
version (4 questions) used in this research study measures the degree to which respon-
dents find situations stressful. The total perceived stress scores is calculated by summing
all items (with 2 items reverse coded). A higher score indicates more perceived stress.

Finally, STABS, the test anxiety scale (Suinn, 1969) was designed to measure the degree
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of anxiety respondents experience before taking a text. Suinn (1969) describes test
anxiety as a barrier to higher mental processes. For this study, 3 items were selected from
the 20-item scale to capture some indications of test anxiety. The scores are summed,
with a higher score indicating higher levels of test anxiety. For our measurement of
perceived stress (PSS) and test anxiety (STABS), we translate the tools into Urdu

following principles on cross-cultural back-translation (Brislin, 1970).

Behaviour change outcomes. To capture behaviour change outcomes, we included
a set of questions to measure student behaviour change, time-use, and impulse control
using task-based game (GoNoGo). These questions were only administered at endline.
To capture student behaviour change, we asked students a range of questions to
understand their behaviour at home. These questions were informed by early pilots and
formative qualitative evaluations. The questions ask students to reflect on any observed
changes (better/worse/no change) to their appetite, mood, arguments with siblings or

parents, stress at home, and ability to focus on school work.

To capture student time-use allocation, we ask students to think about the time
they typically allocate to activities such as care for others, domestic tasks, paid work,
school, study time, play time and religious activities in one day. We used this to see if
there has been a shift in the allocation of time spent studying as a result of the MBSR
intervention. Finally, we include a task-based activity - the GoNoGo task (Gorden &
Caramazza, 1982; Gorden, 1983) - that aims to measure impulse control. Students were
presented with a tablet where squares appear on the screen for a short period of time (a
few seconds). If the square is black ("no go"), they must not touch the screen, but if the
square is any other colour, they must touch the screen as quickly as possible. A total
of 72 trails were completed and the main outcome we calculate is the average response

time®.

6Before playing the game, the facilitator explained the instructions after which each student played
a practice round. For each game, students received a total of 47 Go and 25 no Go trials.
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Capacity to learn and educational success outcomes. To measure student capacity to
learn we measure growth mind set, self-efficacy, and student grit. To measure growth
mindset, we include the 3-item growth mindset scale. Having a growth mindset is the
belief that one can develop their skills through hard work and support (Dweck et al.,
1995; Dweck, 1999). A total score is calculated by taking the average rating of the
items (summing the items and dividing by the total number of items). We translate
the psychometrically validated tool into Urdu, following principles on cross-cultural

back-translation (Brislin, 1970).

To understand student perceived self-efficacy, we used the short form 6-item gen-
eralised self-efficacy scale (Schwarzer & Jerusalem, 1995). The generalised self-efficacy
scale (GSE) is intended to capture the general sense of self-efficacy respondents feel,
with the goal of predicting how one copes and adapts to daily challenges. The total score
calculated by adding up all the items with a higher score indicating more perceived self-
efficacy. We use the validated Urdu translation, adapted for Urdu-speaking populations
(Tabassum et al., 2003).

Lastly, we included a task-based game to measure of grit among students. Grit
has been defined as the "combination of passion and perseverance for long term goals"
(Duckworth & Quinn, 2009). We use the Alan & Ertac Grit task (Alan, Boneva & Ertac,
2019) task where students are presented with multiple numbers in a grid on a tablet.
The goal of the game is to find all the pairs of numbers that add up to 100. Students
can choose between an easy game and a difficult game. The outcome of interest is the

probability of choosing the difficult game in all five rounds of the game.

To capture educational success, school-based test scores were collected at baseline
and endline. These test results were from exams set at the school level. We collect
test results for English, Mathematics, Science and Urdu. Urdu test results were only

available at endline.
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Table 3.3: Summary of variables and measurement methodology

Instrument Construct Mode Timing
Panel A: Mental well-being outcomes
Strengths and Difficulties Total emotional and Self-reported  Baseline & Endline
Questionnaire (SDQ) behavioural difficulties and

Prosociality
Revised Child Anxiety and Anxiety & Depression Self-reported Baseline & Endline
Depression Scale (RCADS)
Perceived Stress Scale (PSS)  Stress Self-reported Baseline & Endline
The Suinn Test Anxiety Test anxiety Self-reported Baseline & Endline

Behaviour Scale (STABS)

Panel B: Behaviour change outcomes

Behaviour change questions  Behaviour change Self-reported Endline only

Time- use questions Allocation of time Self-reported Endline only

GoNoGo Task Impulse/self- control Task-based Endline only

Panel C: Educational success and capacity to learn outcomes

Test scores (Yo scored) Learning Administrative  Baseline & Endline
data

Growth Mindset Scale Growth mindset Self-reported Baseline & Endline

The Generalised Self- Self-efficacy / self-belief Self-reported Baseline & Endline

Efficacy Scale

Alan & Ertac Grit Task Grit Task-based Endline only

“Addition Game”

Notes: Behaviour change questions include a set of questions that inquire about arguments with parents and siblings at home,
studying at home, mood at home, and stress at home. Test scores includes English, Maths, Science and Urdu administrative data.

3.6.2 Summary Statistics at Baseline

Table 3.4 shows that the study sample is evenly split between male and female students,
each comprising 50% of the sample with the mean age of 15 years. At baseline, we
observe a total difficulty mean score of 20.47 which in the four-fold classification based
off a UK community sample falls within the "very high" range of total difficulties. These
difficulties capture a range of emotional and behavioural difficulties described in the
aforementioned measurement section. The mean anxiety test score in our sample is
61.29, mean depression score is 51.84, and a total anxiety and depression score at 59.21.
These scores fall in the low severity threshold which is recorded a score between 0-64

(Chorpita & Spence, 1998).

For the perceived stress scale (PSS), we record a median score of 7, with a score
of 9 at the 75th percentile. On the test anxiety scale (STABS), we record a median score
of 10 and a score of 12 at the 75th percentile. For both scales, a higher score indicates

higher levels of stress or more test anxiety. On the growth mindset and generalised
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self-efficacy scales we record baseline mean scores of 2 and 16 respectively. For both

scales, a higher score reflects a growth mindset or more self-efficacy.

At endline, we gathered some fixed characteristics of the caregivers in the sample
Caregivers were approximately 41 years of age, with 76% having a secondary school
education and above, and 63% of them identifying as stay at home carers. The average

monthly household income in the sample is 42,541 PKR (approximately 150 USD).

Table 3.4: Sample Characteristics at Baseline

Obs Mean  sd 25p  50p  T5p

Panel A: Student characteristics

1[Male| 214 0.50

1[Age] 214 1447 1.15 14 15 15
Panel B: Mental well-being

Prosociality 214 347 1.56 2 4 5
Total SDQ 214 20.47 5.70 16 20 25
Anxiety (RCADS) 214 61.29 11.63 52.84 59.72 68.90
Depression(RCADS) 214 51.84 9.46 44.02 51.20 56.73
Total Anxiety and Depression 214 59.21 11.07 50.94 57.59 66.18
Perceived Stress (PSS) 214 752 2.63 6 7 9
Test anxiety (STABS) 214 10 272 8 10 12
Panel C: Capacity to learn and educational success

Growth mindset 214 243  0.73 2 2 3
Generalised self-efficacy 214 15.70  3.29 13 16 18
English (%) 158 74.70 23 74 74 89
Math (%) 158 76.16 17.71 74.34 74.34 90
Science (%) 158 76.05 18.04 76 76 90
Notes: We do not have baseline test scores for the full sample due to gaps in the administra-
tive data.

3.6.3 Data Validity

We assess the validity and reliability of the range of measures used in this research study.
To assess validity, we specifically discuss the face validity of our instruments. Face
validity is a psychometric property that confirms that respondents correctly perceive
what the instrument intends to measure (Danon et al., 2022). To ensure face validity,
prior to the evaluation, we piloted the tool with a small sample of students to confirm

that students understood questions as intended. Where there were misunderstandings
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(i.e., with translation), we updated the language to ensure full comprehension.

We assess internal reliability using Cronbach’s alpha and McDonalds Omega. In-
ternal reliability refers to the extent to which all items in the measure contribute in a
consistent way to the data obtained (Hunsley & Mash, 2008). Cronbach’s alpha is a
test of internal consistency, providing an assessment of reliability of the scales. The
Cronbach’s alpha statistic ranges between 0 and 1. Following the guidance set out
by Hunsley & Mash (2005), « values between 0.70-0.79 indicates adequate internal
consistency; a between 0.80-0.89 indicates good internal consistency, and o > 0.90 may
indicate excellent consistency. It should be noted that while o > 0.90 may indicate
excellent internal validity, it is possible for alpha values to be artificially high which

could also be an indication of item redundancy (Streiner, 2003; Hunsley & Mash, 2005).

However, Streiner (2003) cautions against the blind use of the coefficient « in dis-
missing scales. As such, we include McDonald’s Omega statistic -another measure
of composite reliability. The Omega coefficient has been shown to be a more precise
estimate of reliability as it accounts for measurement error (Ravinder & Saraswathi,
2020; Dunn et al., 2013). We take a measured approach by including both alpha and

omega coefficients for comparison and discussion.

Table 3.5 shows most of our instruments have moderate to acceptable levels of in-
ternal consistency. Specifically, items in the mental health outcome scales (SDQ and
RCADS) and behaviour and capacity to learn outcomes (behaviour change questions and
generalised self-efficacy) have adequate levels of internal consistency (Hunsley & Mash,
2005). Other psychological outcomes such as PSS shows weaker internal consistency with
a ranging from 0.22 - 0.42; and omega ranging from 0.39 - 0.42. The growth mindset

scale similarly shows lower reliability with a and €2 coefficients ranging from 0.40 - 0.52.

We keep all the study instruments for our main results However, we are cautious
not to over interpret results from the perceived stress scale (PSS) as it scores the lowest

on both reliability tests.

5



Table 3.5: Data Validity

Instrument Alpha Alpha Omega Omega # of Baseline Endline
baseline endline baseline endline items students students
SDQ 0.67 0.64 0.62 0.59 25 211 -214 209
RCADS 0.83 0.86 0.84 0.86 25 214 209
PSS 0.22 0.42 0.39 0.42 4 214 209
STABS 0.57 0.70 0.60 0.70 3 214 209
Behaviour 0.60 0.60 6 208
change Qs
Growth 0.40 0.50 0.43 0.52 3 212 -214 209
mindset
Generalised 0.67 0.77 0.08 0.78 6 214 209
Self-efficacy

Notes: 5DQ (total emotional and behavioural difficulties); RCADS (total anxiety and depression); PSS (perceived stress);
STABS (test anxiety); GSE (generalised self-efficacy).

3.6.4 Balance Checks

In this sub-section, we confirm balance between our treatment and control groups on

relevant variables and outcomes of interest. Table 6 shows that there are no significant

differences across treatment and control groups across our measures of mental wellbeing,

capacity to learn, and educational success. We also show a joint F-stat of 0.41 which con-

firms that there are no significant differences between the treatment and control groups.
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Table 3.6: Balance Checks

(1) (2) (3) (4)
Variable Control Treatment Mean difference N
Prosocial subscale (SDQ) 0.106 -0.104 -0.209 214
(0.933)  (1.056) (0.126)
Total Difficulties Score (SD(Q)) 0.060 -0.049 -0.100 214
(LO13)  (0.989) (0.466)
Total Depression (RCADS) -(.008 0.008 .015 214
(1.020)  (0.985) (0.911)
Total Anxiety (RCADS) (0.052 -1.051 -0, 10:3 214
(1.009)  (0.993) (0.453)
Total Depression and Anxicty (RCADS)  0.031 -0.031 -0.062 214
(L.022)  (0.981) (0.651)
Perceived Stress Score (PSS) 0.022 -(1.021 0,043 214
(1.112)  (0.881) (0.755)
Test Anxiety (STABS) -().0052 0.051 (1003 214
(1.063)  (0.936) (0.452)
Growth mindset 0,040 (.0:39 (L07TH 214
(0.973)  (1.029) (0.567)
Generalised sell-ellicay -(.025 0.022 0.047 214
(1.025)  (0.978) (0.731)
English test score -0.081 0.081 (.161 172
(1.105)  (0.882) (0.292)
Math test score 1.186 0.221 (.036 172
(L.227)  (1.005) (0.835)
acience Lest score (000 =00.0000 =001 172
(1.035)  (0.970) (0.995)
Joint F .41

Motes: P-value difference is preseoted in parceothesis o column 3. The joint F s condected for all variables
aparl from Lest scores Lo be able W include Lthe [ull sample of 2104,

3.7 Results

To estimate treatment effects, we use the following specification across our three main

categories of outcomes.

Yis = O+ ,-ng + @11—;5 + Vs + €55

(3.1)

where ;5 is the dependent variable of interest for student ¢ in school s. y,, 1s the baseline

measure of y;, for the ANCOVA estimation. T;, is the treatment indicator that takes

the value 1 if student 7 of school s is assigned to the MBSR treatment, and 0 other-
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wise. v, are school fixed effects, and standard errors are clustered at the session level at
which treatment is administered. [; is the coefficient of interest which shows the rela-
tionship between our outcome of interest and the treatment. All outcomes of interest are

standardised by the mean and standard deviation of the control group”.

3.7.1 Treatment Effects on Mental Health Outcomes

Table 3.7 shows treatment effects of MBSR on our mental health outcomes based on
specification 1. We find that MBSR significantly improves prosociality by 0.30 standard
deviations (see column 1). However, on the remaining mental health outcomes, we ob-
serve no significant treatment effects on total difficulties (SDQ), depression and anxiety
(RCADS), perceived stress (PSS) or test anxiety (STABS). To address challenges of mul-
tiple hypothesis testing, we compute sharpened False Discovery Rate (FDR) adjusted
g-values (as suggested by Anderson 2008) across our different measures of mental health
outcomes. We find that the treatment effects on prosociality remain significant at the

10% level.

Table 3.7: MBSR Treatment Effects on Mental Health Outcomes

0 ® ® @ ) ©
Prosocial SDQ  Anxiety Depression Total RCADs PSS STABS
Treatment 0.303**  0.163 -0.103 0.028 -0.096 -0.090 0.123
(0.102)  (0.124) (0.118) (0.117) (0.159) (0.165) (0.156)
Observations 199 199 199 199 199 199 199
School FE Yes Yes Yes Yes Yes Yes Yes
Baseline Control Yes Yes Yes Yes Yes Yes Yes

Notes: All regressions are an ANCOVA estimation. Each column represents a different mental well-being dependent
variable as indicated by the column header. The dependent variable in all columns is standardized against. the con-
trol group. Standard errors are in parentheses, clustered at class level. Controls include baseline mental health and
psychological outcomes. Adjusted g-values are as follows: 0.091, 0.695, 0.695, 0.814, 0.695, 0.695, 0.695. Estimates
are significant at the *10%, **5%, and ***1% level.

3.7.2 Treatment Effects on Behaviour Change

Next, we observe treatment effects on our behaviour change outcomes, including student
self-reported behaviour at home, time-use, and impulse control. We use the same speci-

fication as above, but with the behavioural outcomes of interest as the dependent variable.

"Note that we do not have have baseline measures for our behaviour change outcomes and task-based
measures. For these measures, we estimate treatment effects using endline measures only.
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Table 3.8 presents results on the set of self-reported behaviour change questions.
We show that in comparison to the control group, students who received the MBSR
treatment report a 0.52 standard deviations improvement in mood (column 2). In
addition, we also find that students who received the MBSR treatment report 0.34
standard deviations less stress at home (column 6). The coefficients on student appetite,
arguments with parents and siblings and ability to focus on school work are also positive

but insignificant.

Given all these questions were administered on the same scale, we compute a be-
haviour change index, using the methods as in Anderson (2008). We find that students
who received the MBSR programme show an 0.49 standard deviations improvement
(significant at the 1% level) in reported behaviour in comparison to the control group
(column 7). Overall, this indicates that students who received the MBSR, programme
were able to foster a more positive home environment; relative to students not exposed

to MBSR.

Table 3.8: MBSR Treatment Effects on Behaviour Change

(1) (2) (3) (4) (5) (6) (7]
Improved Improved Less arguments Less arpuments  Foeus on Less stress Combined
appetite mood w siblings parcnts school work  at home Index
Treatment 0.185 0.515% 00.265 0,335 0.156 03367 (492
(0.125) (0.168) (0.161) (0.195) {0.089) (0.106) (0.132)
Observations 208 208 208 208 208 208 208
School FE Yes Yes Yes Yes Yes Yes Yes
\-‘|J[C"‘u: I':.'I.C'll |:||]|I.||I.|| |\'||||'H|'|I.':"\-:I. |IirT|'||'||| IPI'lI:l\ itPlII ':'ll.'l.ll":l'||1'|:'|'|I.|||'||| l'illi:llll.' HES irl!l‘lt':l[t'l] ])\ ||||' |'l|||l||||l lll'illl.'l. ‘\” outeoames are stan
dardised against the mean and standard deviation of the control group. Standard errors are in parentheses, clustered at class level, The
combined ndex 1= computed based on Lhe individoal bebaviour mdicators using Lthe method as in Anderson{2008), Adjusted g-valued are
ns follows: U168, 00033, 0.154, (L1654, 0,154, 00053, Estimates are significant at the *10%, **5%, and ***1% level.

Table 3.9 presents results on our remaining behavioural outcomes: time-use and impulse
control (measured through task-based GoNoGo game). We see non-significant differences
on our measures of time-use allocation, including the proportion of time spent in care for

others and domestic activity, religious activity, study-time, playtime/leisure. Addition-

8While observing treatment effects on the combined index should address concerns around multiple
hypothesis testing (Anderson, 2008), as an additional check we also compute sharpened FDR adjusted
g-values for each of six individual measures. Our treatment effects on improved mood and less stress at
home remain significant at the 5% level.
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ally, our task-based activity measuring impulse control reveals no significant differences

between MBSR students and students in the control group.

Table 3.9: MBSR Treatment Effects on Time-use and Impulse Control

Time-Use GoNoGo
Care for others
& domestic Religious  Studying Playtime/Leisure Response
activity activity time
MBSR 0.005 0.002 0.005 -0.005 -0.003
(0.010) (0.008) (0.008) (0.004) (0.108)
Observations 200 200 200 200 191
School FE Yes Yes Yes Yes Yes
Control mean 0.097 0.067 0.137 0.084 0

Notes: Each column represents a different dependent variable as indicated by the column header. The response
time variable captures impulse control which is measured as the response time in the GoNoGo game. Standard
errors are in parentheses, clustered at class level. Estimates are significant at the *10%, **5%, and ***1% level.

3.7.3 Treatment Effects on Capacity to Learn and

Educational Success Outcomes

Next, we observe treatment effects on capacity to learn and educational success outcomes.
Table 10 presents results on our three different measures that capture student capacity to
learn - growth mindset, generalised self-efficacy, and grit. We find that MBSR significantly
increases the grit of the treated students by 0.34 standard deviations relative to the
students in the control group (column 3). The coefficient on generalised self-efficacy
(GSE) is also positive but insignificant, whereas the coefficient on growth mindset is close
to 0. In column 4, we combine our three measures of capacity to learn outcomes into a
combined index of capacity to learn (following Anderson, 2008). We find that students
who received the MBSR treatment show a 0.27 standard deviations higher capacity to

learn relative to the control group®.

9Note that as in the case of Table 3.8, observing effects on a combined index should address concerns
around multiple hypothesis testing. However, we also compute FDR adjusted g-values and find that and
find the treatment effect on grit is only marginally significant (p-value of 0.13).
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Table 3.10: MBSR Treatment Effects on Capacity to Learn

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

Growth mindset Self-efficacy Grit  Combined Index

Treatment 0.005 0.194 0.343** 0.274*
(0.144) (0.145)  (0.155) (0.125)

Observations 199 199 191 191

School FE Yes Yes Yes Yes

Notes: Each column represents a different dependent variable as indicated by the column
header. The first two estimations are an ANCOVA estimation. In the final estimation,
we did not have baseline measure of grit. Standard errors are in parentheses, clustered
at class level. The combined index combines our different capacity to learn measures us-
ing the method as in Anderson(2008). Adjusted g-values are as follows: 0.97,0.31,0.15.
Estimates are significant at the *10%, **5%, and ***1% level.

Finally, we look at treatment effects on education outcomes in Table 11. We measure
the impact of MBSR on English, mathematics, science, and Urdu school-based test
scores. Although we observe positive coefficients on English and Urdu, overall, we do

not observe any significant effects on any of the subjects between groups.

Table 3.11: MBSR Treatment Effects on Academic Outcomes

O @ ® 0
English Math Science Urdu
Treatment 0.232  0.071 -0.017 0.149
(0.191) (0.164) (0.286) (0.200)
Observations 182 182 182 182
School FE Yes Yes Yes Yes

Notes: Standard errors are in parentheses, clustered at class level.
Estimates are significant at the *10%, **5%, and ***1% level..

3.8 Treatment Heterogeneity, by Sex

Finally, we use the following specification to study the heterogenous effects of MBSR on

our main mental health, behaviour change outcomes, capacity to learn and educational

success outcomes, by sex.

Yis = o+ 7y, + BiTis + BoFi + B5(Ti x Fi) + €55 (3.2)




where y;5 is the dependent variable of interest for student 4 in school s. y,, is the baseline
measure of y;, for the ANCOVA estimation. 7; is a dummy variable which is equal
to 1 if a student is exposed to MBSR and 0 otherwise, and F; is a dummy variable
which is equal to 1 if the student from the girls school, and 0 otherwise. The interaction
coefficient 3 is our outcome of interest which shows the differential treatment effects

between girls and boys. The main outcomes are standardised by the mean and standard

deviation of the control group.

Table 3.12: Heterogenous Treatment Effects on Mental Health, by sex

Prosociality Total Anxiety &  Percerved Test
Difficulties Depression Stress Anxiety
MBSR 0.252 0.226 0.216 0.017 0.292%%*
(0.191) (0.167) (0.149)  (0.147)  (0.098)
Girl 0.110 0.248 0.321%* 0.147 0.544%%
(0.070) (0.161) (0.173)  (0.231)  (0.193)
MBSR x Girl 0.100 -0.124 -0.620%* -0.213 -0.337
(0.203) (0.239) (0.269) (0.326) (0.303)
Observations 199 199 199 199 199

Notes: each column represents a different mental health dependant variable. Standard errors are in
parentheses, clustered at the class level. Estimates are significant at the *10%, **5%, and ***1% level.
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Table 3.12 shows the heterogenous treatment effects on our main mental health outcomes.
We observe that in comparison to boys, girls who received the MBSR programme experi-
enced (.62 standard deviations lower anxiety and depressive symptoms. On the remaining
outcomes (prosociality, total difficulties (SDQ), perceived stress and test anxiety), we find

no evidence of differential treatment effects between girls and boys.

Table 3.13: Heterogenous Treatment Effects on Behaviour Change Outcomes, by sex

Appetite  Mood Less Less Focus on  Stress at
arguments — arguments school home
w/siblings  w/parents

MBSR 0.073 0.366 0.130 0.388* 0.105 0.195
(0.162)  (0.234)  (0.252) (0.207) (0.133)  (0.163)
Girl -0.029 0.163 0.055 -0.103 0.154** 0.090
(0.177)  (0.248)  (0.238) (0.316) (0.066)  (0.191)
MBSR x Gzl 0.221 0.297 0.268 -0.104 0.101 0.278
(0.234)  (0332)  (0.314) (0.387) (0.180)  (0.199)
Observations 208 208 208 208 208 208

Notes: each column represents a behaviour change dependant variable. Standard errors are in parentheses, clustered at the
class level Estimates are significant at the *10%, **5%, and ***1% level.

For our set of behaviour change outcomes (see Table 3.13) and capacity to learn outcomes

(see Table 3.14), we observe no evidence of differential treatment effects between boys

and girls.

Table 3.14: Heterogenous Treatment Effects on Capacity to Learn Outcomes, by sex

Growth mindset Self-efficacy Gt
MBSR -0.209 0.195 0.469+
(0.162) (0.179) (0.233)
Giil -0.254 -0.387 -0.590+*
(0.164) (0.242) (0.265)
MBSR x Gitl 0.366 0.095 -0.251
(0.255) (0.340) (0.301)
Observations 199 199 192

Notes: each column represents a capacity to learn dependant variable. Standard errors are in
parentheses, clustered at the class level Estimates are significant at the *10%, **5%, and **%1% level.

33



3.9 Discussion and Concluding Remarks

This study combined a battery of research instruments, including self-reported mental
health tools, objective task-based measures, and a set of behaviour change questions
informed by the context and intervention. We grouped our main outcomes into (1)
mental health outcomes, (2) behaviour change outcomes and (3) educational success and
capacity to learn outcomes. On mental health outcomes, the most notable result was the
impact of MBSR increasing students’ prosocial behaviour by 0.30 standard deviations

(significant at the 5% level).

Through the curriculum adaptation process, pilots and qualitative interviews, stu-
dents and teachers repeatedly reported improved mood, less arguments with family,
increased appetite and focus on school work and less stress at home. As such, we
rigorously test this by including questions on these reported behaviour changes. We
observe that MBSR significantly overall student behaviour by 0.49 standard deviations
(see combined index coefficient) with specific improvements in mood, and stress at home.
On the remaining behaviour change outcomes, time-use, and impulse control, we did not

observe any significant treatment effects.

On educational success and capacity to learn outcomes, the most notable result
was on the objective task-based grit activity. We detected a significant 0.34 standard
deviation increase in the grit of MBSR students, relative to control group students. This
is meaningful as grit (combination of passion and perseverance for long term goals) has
been shown to be correlated to educational attainment (Danon et al., 2022). Although
we do not directly observe any effects on most of our school-based test scores in this
study, this may be as a result of the time-span of the study (approximately 3 months),

which may not be sufficient to drive learning gains.

Finally, we also explored treatment heterogeneity by sex. The results show that MBSR
is more impactful for girls in comparison to boys in reducing anxiety and depressive
symptoms. However, we do not observe any differential treatment effects between girls

and boys for the other outcomes.
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Nonetheless, this study is not without some limitations. Firstly, the study had a
small sample size and it is possible that it was not well-powered to detect treatment
effects across our full range of outcomes. Second, the time-span of the study was only 3
months. However, mindfulness is a practice with benefits growing over time. As such,
it is feasible that over time, stronger effects may be detected. Future iterations of a
scaled-up programme could take these limitations into consideration by administering
the programme to a larger sample of students and over a longer time-span. In addition,
they could also strengthen certain components of the programme that focus on behaviour
change and student grit which appear to be the strength of the programme. Future
rigorous evaluations of such scaled-up programmes would generate important findings
on the impact of MBSR programmes across a range of outcomes. Finally, some of the
observed null effects could be explained through positive spillovers. In this case, it
is possible that students in the MBSR group shared content and activities with their

friends in the control group, and this may have positively biased the effects in the control

group.

To conclude, we set out to evaluate an adapted MBSR curriculum in two low-cost
private schools, utilising a range of mental well-being, behaviour change, and capacity
to learn outcomes scarcely tested and adapted for use in low-resource settings. We
successfully adapt and implement an Urdu MBSR programme in schools. However, this
was a small study with limited funding. Future studies would utilise a larger sample size
to be sufficiently powered for subsequent mediation analysis. The lessons generated can
be used to inform mindfulness-based programme design and evaluation in low-resource

settings.

85



3.10 References

Alan,S., Boneva,T., Ertac,S., 2019. Ever failed, try again, succeed better: Results from
a randomized educational intervention on grit. The Quarterly Journal of Economics,

134(3), 1121-1162.

Alvi,M.H., Ashraf/T., Kiran,T., Igbal,N.; Gumber, A., Patel,A., & Husain,N. (2023).
Economic burden of mental illness in Pakistan: an estimation for the year 2020 from

existing evidence. BJPsych International, 1-3.https://doi.org/10.1192/bji.2023.4

Ansari,1.(2015). Mental health Pakistan: optimizing brains. Int J Emerg Ment Health,
17, 288.

Bajaj,B., Robins,R.W., & Pande,N. (2016). Mediating role of self-esteem on the rela-
tionship between mindfulness, anxiety, and depression. Personality and Individual

Differences, 96, 127-131.

Bergen-Cico, Dessa, Possemato, Kyle, & Cheon, Sanghyeon.(2013). Examining the Effi-
cacy of a Brief Mindfulness-Based Stress Reduction (Brief MBSR) Program on Psy-
chological Health. Journal of American College Health, 61(6), 348-360.

Baer,R.A., Smith,G. T., Hopkins,J., Krietemeyer,J., & Toney,L. (2006). Using self-report
assessment methods to explore facets of mindfulness. Assessment, 13(1), 27-45. doi:

/10.1177/1073191105283504

Baer,R.A., Smith,G.T., Lykins,E., Button,D., Krietemeyer,J., Sauer,S., Walsh,E., Dug-
gan,D. & Williams,J.M.G. (2008). Construct validity of the Five Facet Mindfulness

Questionnaire in meditating and nonmeditating samples. Assessment, 15, 329-342.

doi: 10.1177/1073191107313003

Bear,H., Krause,A., Karolin R., Wolpert, M., Edbrooke-Childs, J., & Norton,S. (2019).
Systematic review and meta-analysis: Outcomes of routine specialist mental health
care for young people with depression and/or anxiety. Journal of the American

Academy of Child and Adolescent Psychiatry, 59, 810-841.

Biegel,G.M., Brown,W.K., Shapiro,S.L, & Schubert,C. M. (2009). Mindfulness-Based

Stress Reduction for the Treatment of Adolescent Psychiatric Outpatients. Journal

36



of Consulting and Clinical Psychology, 77(5), 855-866.

Bluth, Karen, Campo, Rebecca A, Pruteanu-Malinici, Sarah, Reams, Amanda,
Mullarkey, Michael, & Broderick, Patricia C. (2016). A School-Based Mindfulness
Pilot Study for Ethnically Diverse At-Risk Adolescents. Mindfulness, 7(1), 90-104.

Calear, A.L., & Christensen, H. (2009). Systematic review of school-based prevention
and early intervention programs for depression. Journal of Adolescence (London,

England.), 33(3), 429-438.

Chorpita, B.F., Yim, L.M., Moffitt, C.E., Umemoto L. A., & Francis, S.E. (2000). Assess-
ment of symptoms of DSM-IV anxiety and depression in children: A Revised Child
Anxiety and Depression Scale. Behaviour Research and Therapy, 38, 835-855.

Cohen, S., Kamarck, T., & Mermelstein, R. (1983). A global measure of perceived stress.
Journal of Health and Social Behavior, 24, 385-396. Link to full-text (pdf) (2.)
Cohen, S., & Williamson, G. (1988).

Cohen, S., & Williamson, G. (1988). Perceived stress in a probability sample of the U.S.
In S. Spacapam & S. Oskamp (Eds.), The social psychology of health: Claremont
Symposium on Applied Social Psychology. Newbury Park, CA: Sage.

Danon, A., Das, J., de Barros, A., Filmer, D. Cognitive and socioemo-
tional skills in low-income countries:  Measurement and associations with
schooling and earnings 1, Journal of Development FEconomics (2023), doi:

https://doi.org/10.1016/j.jdeveco.2023.103132.

Diaz-Gonzalez, M.C, Perez Duenas, C., Sanchez-Raya, A., Moriana E., Juan A., &
SAinchez VAjzquez, V. (2018). Mindfulness-based stress reduction in adolescents
with mental disorders: A randomised clinical trial. Psicothema, 30(2), 165-170.

Grossman, Paul, Niemann, Ludger, Schmidt, Stefan, & Walach, Harald. (2004).
Mindfulness-based stress reduction and health benefits: A meta-analysis. Journal

of Psychosomatic Research, 57(1), 35-43.

Gordon B, Caramazza A. Lexical decision for open- and closed-class words: Failure to

replicate differential frequency sensitivity. Brain and Language. 1982;15:143-160.

Gordon B. Lexical access and lexical decision: Mechanisms of frequency sensitivity. Jour-

87



nal of Verbal Learning and Verbal Behavior. 1983;22:24-44.

Gouda,S., Luong, M.T., Schmidt, S., & Bauer,J. (2016). Students and Teachers Ben-
efit from Mindfulness-Based Stress Reduction in a School-Embedded Pilot Study.

Frontiers in Psychology, 7, 590.

Heckman,J.J., Humphries,J.E. and Mader,N.S. (2011). The GED. In E. Hanushek, S.
Machin and L. Woessmann, eds., Handbook of the Economics of Education, 3, 423-
484.

Hjeltnes, Aslak, Molde, Helge, Schanche, Elisabeth, Vollestad, Jon, Lillebostad Svendsen,
Julie, Moltu, Christian, & Binder, Per-Einar. (2017). An open trial of mindfulness-

based stress reduction for young adults with social anxiety disorder. Scandinavian

Journal of Psychology, 58(1), 80-90.

Hunsley, J., & Mash, E. J. (Eds.). (2008). A guide to assessments that work. Oxford
University Press. Johnson, Catherine, Burke, Christine, Brinkman, Sally, & Wade,
Tracey. (2016). Effectiveness of a school-based mindfulness program for transdiag-

nostic prevention in young adolescents. Behaviour Research and Therapy, 81, 1-11.

Kabat-Zinn, Jon. (1982). An outpatient program in behavioural medicine for chronic pain
patients based on the practice of mindfulness meditation: Theoretical considerations

and preliminary results. General Hospital Psychiatry, 4(1), 33-47.

Khan, F., Shehzad, R. K., & Chaudhry, H. R. (2008). Child and adolescent mental
health services in Pakistan: current situation, future directions and possible solutions.

International Psychiatry, 5(4), 86-88. https://doi.org/10.1192/s1749367600002253

Khalid, A, Qadir, F, Chan, W & Schwannauer, M 2018, ’Adolescents’ mental health and
well-being in developing countries: A cross-sectional survey from Pakistan’, Journal

of Mental Health. https://doi.org/10.1080,/09638237.2018.1521919

Kuyken, Willem, Weare, Katherine, Ukoumunne, Obioha C, Vicary, Rachael, Motton,
Nicola, Burnett, Richard, Huppert, Felicia. (2013). Effectiveness of the Mindfulness
in Schools Programme: Non-randomised controlled feasibility study. British Journal

of Psychiatry, 203(2), 126-131.

Mehmood, T., & Sultan, S. (2014). Translation and Adaptation of Revised Children’s

38



Anxiety and Depression Scale.

Naveed, S., A. Waqas, A. R. Memon, M. Jabeen and M. H. Sheikh (2019). "Cross-
cultural validation of the Urdu translation of the Patient Health Questionnaire for
Adolescents among children and adolescents at a Pakistani school." Public Health

168: 59-66.DOI: 10.1016/j.puhe.2018.11.022

Streiner D.L. (2003). Being inconsistent about consistency: When coefficient alpha does
and doesn’t matter. Journal of personality assessment. 80 (3) 217-222. [PubMed:
12763696

Tabassum, U., Rehman, G., Schwarzer, R., & Jerusalem, M. (2003). Adaptation of the
General Self-Efficacy Scale for Urdu-speaking populations. Journal of Psychosomatic

Research, 54(2), 131-134.

United Nations Population Fund, (2023). 8 Billion Lives, Infinite Possibilities:
the case for rights and choices. State of World Population report 2023.
www.unfpa.org/swp2023/YouGovData

Virgili, Mario. (2015). Mindfulness-Based Interventions Reduce Psychological Distress
in Working Adults: A Meta-Analysis of Intervention Studies. Mindfulness, 6(2),
326-337.

Woodward, Lianne J, & Fergusson, David M. (2001). Life Course Outcomes of Young
People With Anxiety Disorders in Adolescence. Journal of the American Academy of
Child and Adolescent Psychiatry, 40(9), 1086-1093.

World Health Organisation, (2020). Mental Health Atlas.
https://cdn.who.int /media/docs/default-source/mental-health /mental-health-atlas-
2020-country-profiles /pak.pdf ?sfvrsn—=62378896-6&download =true

Zhang, L., Lopes, S., Lavelle, T., Jones, K. O., Chen, L., Jindal, M., Zinzow, H., & Shi, L.
(2022). Economic Evaluations of Mindfulness-Based Interventions: a Systematic Re-
view. In Mindfulness (Vol. 13, Issue 10). Springer. https://doi.org/10.1007/s12671-
022-01960-1

Zhou, Xiang, Guo, Jieyu, Lu, Guangli, Chen, Chaoran, Xie, Zhenxing, Liu, Jiangmin,
& Zhang, Chuning. (2020). Effects of mindfulness-based stress reduction on anxi-

89



ety symptoms in young people: A systematic review and meta-analysis. Psychiatry

Research, 289, Psychiatry research. Volume 289

90



41 English Medium Instruction in
Multilingual Contexts: Empirical Evidence from

Ethiopia

Abstract

Language acquisition and learning literatures favour mother-tongue education policies,
particularly in the early years of schooling. However, English Medium Instruction (EMI)
is a popular language policy position in multilingual contexts. This paper studies EMI
transition policies using a longitudinal dataset from Ethiopia, by leveraging regional
variation in education language policy reforms for causal identification. Employing a
dynamic value-added model, this paper shows that students in schools using English as
a medium of instruction have lower mathematics test scores (-0.25 standard deviations)
compared to students in mother tongue education schools. Furthermore, English medium
learners do not perform any better in their English test scores compared to mother
tongue learners. These findings are in line with the international education literature
on skill development, learning and second language acquisition. Treatment heterogeneity
suggests some positive long-term effects of an early grade transition from mother tongue
to EMI compared to a later primary grade transition to EMI, relative to mother tongue-
only instruction. However, the overall results support the prolonged utilisation of mother
tongue instruction in primary education. These results are particularly relevant for policy

makers in linguistically diverse contexts.
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4.1 Introduction

In multilingual countries where English is not the first spoken language, English Medium
Instruction (EMI) is increasingly prevalent (Macaro, Curle, Pun, An, & Dearden, 2018).
However, EMI is a highly contested education language policy position. The body of
evidence on language education favours mother-tongue education over English medium
instruction in primary education. Mother-tongue instruction has been shown to lead to
improved cognitive development (Cummins, 2000; Benson, 2000), positive test scores
in education outcomes (Vujcich, 2013; Eriksson, 2014; Seid, 2016; Taylor & von Fintel,
2016; Seid, 2019) and improved downstream human capital formation indicators such
as adult literacy, and completed years of schooling (Ramachandran, 2017). However,
education language policies in Africa, specifically in countries with English as a national
language, trend towards an early transition from mother tongue! or proximate language

instruction to English medium instruction (Clegg & Simpson, 2016).

One of the common reasons cited for the push to EMI in early primary grades
stems from parents and teachers who believe that academic attainment is directly
related to the time of exposure to English medium instruction (Brock-Utne & Holmars-
dottir, 2004; Piper, Zuilkowski, & Ong’Ele, 2016). These beliefs are often championed
by politicians and policy makers (Clegg & Simpson, 2016), but result in education
language policies that may not serve the very beneficiaries they were designed to
support (Cummins, 2000; Hakuta, Butler, & Witt, 2000; Taylor & von Fintel, 2016).
Even in areas with high linguistic diversity, a second language (L2) such as the use
of Ambharic in Addis Ababa for example, may function as a lingua franca to enable
communication between communities. The use of a local bridging language then
becomes logistical necessity, with communities advocating for the use of international
languages, such as English in schooling despite its limited use in civil society (Heugh,
Leader, & Benson, 2007). Against this backdrop, this paper investigates the impact of

education language policies on children’s learning outcomes in Ethiopian primary schools.

Ethiopia, a multilingual country with 91 registered linguistic groups and at least

Mother tongue refers to the first spoken language (L1), usually a child’s first acquired language(s)
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80 spoken languages, is a prime example of the challenges surrounding language of
instruction (Heugh et al, 2007; Rossiter, Azubuike, & Rolleston, 2017). Using data
collected through the Young Lives? longitudinal study, this paper employs a dynamic
value-added model of student attainment to estimate the impact of English medium
instruction among Grade 7 and 8 students. A 1994 Education and Training Policy® gave
regions the autonomy to decide when (i.e., grade level) to transition to using English as
a medium of instruction with a mandatory transition at secondary school in Grade 9
(Woldemariam, 2007; Vujcich, 2013). The reform policy created a natural experiment
with plausibly exogenous variation between states; as some regions maintained their
mother tongue instruction policy while other regions transitioned to EMI at various
grade levels in primary school. It is through this variation that the causal effect is
identified. Using data collected through the Young Lives3 longitudinal study, this paper
employs a dynamic value-added model of student attainment to estimate the impact of

English medium instruction among Grade 7 and 8 students.

Findings reveal language of instruction as a key input in education outcomes.
The preferred lagged value-added specification in the main analysis compares Grade 7
and 8 mother tongue instruction students to students who transition to English Medium
Instruction (EMI) either in Grade 1, Grade 5, or Grade 7. These results show that
schools exiting from mother tongue instruction exit policies in primary school perform
worse in mathematics when compared with to schools maintaining mother tongue
instruction policies. There are no significant overall effects on English test outcomes.
The results in this study are robust to other specifications. The main results, particularly
for mathematics outcomes, are in line with UNESCO’s Global Education Monitoring
report (2016) recommending at least six years of mother tongue education or, in the
case of Ethiopia, at least 8 years of mother tongue teaching as recommended by Heugh

et al., (2007).

In addition, there is suggestive evidence that the grade of EMI transition affects

learning outcomes, with an early transition having positive effects on English outcomes

2Young Lives is a longitudinal study of childhood poverty conducted in Ethiopia, India, Peru, and
Vietnam.
3See Education and Training Policy in the Appendix A.
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and no significantly negative effects on mathematics outcomes relative to sustained
mother tongue instruction. On the other hand, a later EMI transition compared with
sustained mother tongue instruction, has a negative effect on mathematics outcomes with
no meaningful effects on English outcomes. These heterogenous treatment effects are in-
terpreted conservatively as there are not many regions in the study sample implementing
the early transition to EMI, so effects may be caused by regional differences rather than
the language policy. However, this heterogeneity highlights an area for future research.
Treatment heterogeneity results are in line with research studies that suggest that mul-
tilingual exposure can take place in the early developmental years as children are able

to acquire both language skills simultaneously (Alidou, Boly, Brock-Utne, & Diallo, 2006).

Using the rich individual level dataset, the paper is also able to investigate other
differential treatment effects as a result of the language policy. The findings show no
significant differences in treatment effects between students with higher or lower baseline
scores, suggesting that even stronger students struggle with the transition in language
of instruction. Furthermore, effects are similar for boys and girls and there are no
significant differential treatment effects for students with better resourced or supported
teachers. This suggests that existing policy measures to mitigate potentially negative

effects of EMI are not particularly effective.

This paper complements a small literature identifying the causal effects of changes in
language policy in Africa. Other studies focus on immediate learning outcomes in early
primary grades or, alternatively, on adult literacy levels and total years of education. In
Cameroon, Laitin, Ramachandran and Walter (2019) find significant positive effects of
local language instruction among Grade 1- 3 students on Mathematics (ranging from 0.17
standard deviations - 0.71 standard deviations.) and English outcomes (ranging from
0.68 standard deviations - 1.53 standard deviations). Similarly, Seid (2019) finds that
learning first in mother-tongue in the early years (primary 1 to 4) relative to learning in a
second language improves mathematics test scores by 0.16 standard deviations in Grade
5. Using the 2012/2013 Young Lives dataset , this evaluation shows that students who
are first taught in their mother-tongue increase their Mathematics test scores by 0.16

standard deviations. Focusing on adults, Ramachandran (2017) uses the Demographic
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and Health Survey (DHS) data to show that mother tongue instruction leads to a 40 per
cent increase in adult literacy and more than half a year increase in completed years of
schooling. Additionally, using the Ethiopian Labour Force Survey, Seid (2022) also finds
that exposure to mother-tongue instruction in primary school years increases labour

market outcomes.

Thus, this research contributes to the growing experimental and quasi-experimental
literature on language of instruction and student outcomes in the economics of educa-
tion, and general education literature. This paper builds on the previous language of
instruction work in three ways. First, it leverages the rare opportunity to evaluate the
language of instruction effect on upper primary Grade 7 and 8 students with a control
group that have had 7-8 years of mother tongue instruction. To my knowledge, no
studies have examined the effects of EMI on children’s outcomes in the later years of
primary school relative to teaching in mother tongue. This is particularly important for
policy as most African countries teach in mother tongue in Grade 1-4 but very few teach
in mother tongue up to Grade 6 or later as recommended by UNESCO (2016). Second,
this paper uses a rich source of individual level data with robust and comprehensive
outcome measures (test scores as opposed to grades attained or basic measures of
literacy) and an array of background characteristics relevant for accounting for potential
differences between the groups of interest. Finally, this paper studies both mathematics
and English outcomes: other work except for Laitin et al. (2019) focuses on either adult

literacy or mathematics outcomes.

The paper is structured as follows. Section 4.2 summarises the quantitative EMI
literature, and Section 4.3 describes the data sampling, and assessment design used
to capture the outcomes in the paper. Section 4.4 discusses the empirical framework
and strategy with details on the preferred value-added specification. Sections 4.5 and
4.6 cover descriptive statistics, the main results, robustness checks, and treatment

heterogeneity. Section 4.7 provides a discussion and conclusion.
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4.2 Policy Context and Review of Quantitative Evi-

dence

4.2.1 Education policy context in Africa

Currently, UNESCO recommends at least six years of mother tongue instruction for
ethnically diverse communities (UNESCO, 2016). This is based on an extensive body
of work in education theory which has long argued that learning in mother tongue or
proximate local languages aids with student comprehension, particularly in new concepts
(Cummins 1981, Alidou et al., 2006). The idea has a long history, dating back to an
influential UNESCO report on "the use of vernacular languages in education" (UNESCO,
1953) which advocated for starting formal education with mother-tongue instruction.
Students are found to participate more in their learning when familiar languages are
used in the classroom (Brock-Utne, 2005¢). More specifically, there is also evidence of
mother-tongue instruction leading to more effective teaching of mathematics and the sci-
ences (Prophet & Dow, 1994; Mwinsheikhe, 2003; Alidou et al., 2006). Additionally, for
parents not fluent in English, mother-tongue instruction is shown to encourage parental

involvement in the education of their children (Gfeller & Robinson, 1998; Eriksson, 2014).

Despite this UNESCO recommendation, countries have varying education language
policies. In the sub-Saharan Africa context, most 'Francophone’ and ’Lusophone’
countries use 1-3 years of mother-tongue instruction followed by French or Portuguese
language instruction. In ’Anglophone’ countries mother-tongue language policies last
approximately 4-6 years before a transition to English medium instruction. However,
most mother-tongue education policies in Anglophone countries now tend to be 4 years

or less (Heugh et al., 2007).

One of the reasons for the early transition to a foreign or international language
for education may be an artefact of colonialism. This left languages such as English,
French, Portuguese, and Spanish as the national and education language policy (Roy-
Campbell, 2006; Clegg & Simpson, 2016). Moreover, even in countries with no real

colonial history such as Ethiopia and in countries with smaller English histories such as

96



Tanzania, Namibia, and Rwanda; policy makers still widely adopt EMI policies. Beyond
learning English as a subject, it is widely believed that learning in English leads to
future success. The use of the English language is often regarded as the language of
progress, development, and economic opportunities (Barkhuizen, 2002; Chitera, 2011;
Clegg & Simpson, 2016). The growth in the number of low-cost private schools usually
advertised as English-medium schools, competes with the public sector for students, and
contributes to the overall push for EMI in schooling. Moreover, parents often demand
EMI in schools and politicians are eager to capitalize on this (Jamil & Saeed, 2015;

Clegg & Simpson, 2016).

In linguistically diverse areas, people often learn a second language that functions
as a lingua franca to enable communication between communities. These are typically
local languages such as with Amharic in Ethiopia and are widely spoken and understood
(Heugh et al., 2007). However, parents and teachers value foreign language acquisition
and believe that English proficiency is linked to the length of exposure to the language
(Piper et al, 2016) and that full immersion leads to desirable learning outcomes and
socioeconomic opportunities (Bunyi, 2005; Clegg & Simpson, 2016). Proponents of
English language instruction also believe local languages to be insufficiently developed
to convey complex concepts in the school curriculum (Benson, 2000). Nonetheless,
pedagogic, linguistic researchers and some educators continue to assert that sufficient
mother tongue instruction is a necessary condition for learners’ education (Brock-Utne,

Birgit., 2005¢.; Alidou et al., 2006).

4.2.2 Review of the quantitative evidence on the effect of English
Medium Instruction (EMI)

The empirical studies over the past two decades largely find positive effects of mother-
tongue instruction on student’s reading abilities, numeracy, increased participation in
class, improved attendance, an overall improvement in student performance, and years of
schooling (Garcia, 2000; Alidou et al., 2006; Desai and Qorro, 2006; August & Shanahan,
2008; Ramachandran, 2017; Seid, 2019; Laitin et al, 2019)%.

4 Another compelling example is observed from South Africa during the Apartheid years of Bantu ed-
ucation (1955-1976)- the educational policy that divided the primary school curriculum into the different
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In Ethiopia, Seid (2016) finds that mother tongue instruction increased the proba-
bility of enrollment by 2.6 percentage points (between regional states) and increased
the probability of children being in the "right" grade for their age by 2.4 percentage
points in primary schools. The same author (Seid, 2019) later uses the 2012/2013
Young Lives study dataset to investigate the impact of mother tongue instruction
in Grades 1 to 4 on the performance of Grade 5 students. By exploiting variation
in one region in Ethiopia, the paper finds that mother tongue instruction in early
grades compared to second language education improves learning in mathematics by .16
standard deviations. Finally, Seid (2022) uses the 2013 Ethiopian Labour Force Survey
to show that mother-tongue instruction improves labour market outcomes. However, the

effect decreases as the years of exposure to mother-tongue instruction increases.

Ramachandran’s (2017) research using the Demographic Health Survey in Ethiopia also
finds that mother tongue instruction leads to gains in adult literacy by 40 percent, an
increase in newspaper readership by approximately 25 per cent and more than half a
year increase in completed years of schooling. In addition, Laitin, Ramachandran and
Walter (2019) investigating language policies in Cameroon find that mother tongue
instruction in early grades improves mathematics by 1.17 - 1.71 of a standard deviation

and English outcomes by 0.68 - 1.53 of a standard deviation quite significantly.

Additionally, Taylor and von Fintel (2016) find in over 9000 schools in South
Africa that children exposed to English medium instruction in early grades tested 0.17
standard deviations below mother tongue instruction children in Grades 4, 5 and 6.

Other empirical studies also find mother tongue education to improve literacy rates

(Kerwin & Thornton, 2015; Brunette et al., 2019).

On the other hand, a study by Piper, Zuilkowski, Kwayumba and Oyanga (2018)
in Kenya found among early primary school students that mother tongue instruction

did not significantly improve English learning and mother tongue students even had

native languages. The language policy intended to create further divisions between the various language
groups had unintended effects as Black African learners achieved greater academic success compared
to non-Black learners. This resulted in the former Apartheid government reducing the mother-tongue
instruction policy from 8 years down to 4 years (Heugh, 2008; UNESCO, 2010).
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lower mathematics outcomes compared to non-mother tongue students. Another study
from the United States (Slavin, Madden, Calderon, Chamberlain, & Hennessy, 2011)
found that the early impact of mother-tongue instruction for first graders diminished by
year three at which point there were no significant differences between mother-tongue
instruction students and English-only instruction students on English reading measures.
The implications of these studies caution policy makers to also focus on the quality of

instruction when enacting language of instruction policies (Slavin et al., 2011).

While most of the literature leans towards mother tongue instruction policies, it
is important to mention that even in contexts where there is a willingness to implement
mother-tongue instruction policies, the instructional environment and implementation
challenges encountered may be substantial (Piper et. al, 2018). These can include
poor teacher deployment policies, under-resourced teacher training for mother-tongue
instruction and inadequate instructional materials (Iyamu & Ogiegbaen, 2007; Nyaga
& Anthonisssen, 2012; Begi, 2014; Ssentanda et al, 2019). This was also illustrated in
a multilingual Uganda where a study by Ssentanda, Southwood & Huddlestone (2019)
found that one of the reasons for students’ difficulties in learning English was because
of insufficient learning and teaching support materials teachers. In addition, Ssentanda
and Wenske (2021) disrupt the either/or debates around mother tongue and English
instruction. The authors suggest that there is no strict binary perspective, proposing
that mother tongue education can be seen as a form of bilingual education cultivating
literacy in two languages, thereby challenging the notion that mother tongue education
only serves as a transitional phase toward English literacy (Ssentanda and Wenske,

2021).

4.2.3 Summary of regional motivations for Language of Instruc-
tion policies in Ethiopia

In line with federal policy, English is introduced nationally as a subject in Grade 1
while regional authorities have autonomy over language of instruction policy within the
first 8 years of primary school (Vujcich, 2013). Prior to the 1994 education reform, all
regions used Amharic as the medium of instruction. However, over a 20-year period

from 1990-2010, 32 additional languages were developed allowing regions discretional use
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of mother tongue instruction once the education policy reform came into effect. Even
so, Ethiopia’s linguistic diversity meant that for many regions proximate and or second
languages were developed for instructional purposes. (Skutnabb-Kangas & Heugh, 2013;
Seid, 2019).

The English Medium Instruction (EMI) variation between regions presents an in-
teresting and unique opportunity to explore the extent to which, if any, using EMI in
primary school affects mathematics and English test outcomes. In the regions captured
in the study dataset, schools in Amhara, the Southern Nations, Nationalities and
Peoples’ Region (SNNPR), and Afar region transition to EMI in Grade 1, Grade 5, or
Grade 7 while schools in Oromia and Tigray maintain mother tongue instruction through
all 8 years of primary education. A report commissioned by the Ethiopian Ministry of
Education (Heugh et al, 2007) revealed multi-faceted reasons for the regional language

of instruction policy decisions.

In regions transitioning from mother tongue to EMI policies (Amhara, SNNPR
and Afar), there seemed to be public debate and pressure from parents, students, and
some of the teachers to introduce English medium instruction in the primary school
years. In Amhara, while educators advocated for mother-tongue instruction, middle
class parents in urban areas were eager for English language instruction to begin as
soon as possible. In SNNPR, parents expressed that mother tongue instruction policies
weakened the value of education while according to a Teaching College official, the
region’s policy was decided by politicians with no research backing. In Afar, the general
attitude towards language of instruction was for EMI to be introduced in upper primary

grades.

In the mother tongue education regions such as Oromia, the general attitude was
that mother-tongue instruction was critical to ensuring quality education. Similarly
in Tigray, teachers and education officers interviewed expressed that mother-tongue

instruction was appropriate for schooling (Heugh et al., 2007).

100



4.3 Data, Sampling Design and Assessment
Design

4.3.1 Data and Sampling Design

This paper uses data from the Young Lives longitudinal study on childhood poverty. The
Young Lives study® followed the lives of children located in five regions: Addis Ababa,
Amhara, Oromia, Southern Nations, Nationalities and Peoples’ Region (SNNPR) and

Tigray; collecting data on indictors of health, nutrition, education, and livelihoods.

The Young Lives study included surveys with parents and children as well as a
school-based component, conducting observations in schools, surveying students, inter-
viewing teachers, and school heads to fully capture children’s experiences with education.
School surveys were conducted in three rounds: 2010/2011 (round 1), 2012/2013 (round
2) and 2016/2017 (round 3). Three to five study sites in each region (see figure 4.1)
were purposively selected to reflect the cultural and geographic diversity in Ethiopia.
Altogether, 30 study sites were selected with all the schools within the site’s geographic
boundary included in the survey (Rossiter et al, 2017). Study sites were selected with
a bias on including poor areas with food insecurity (Outes-Leon and Sanchez, 2008).
This paper utilizes round 3 of the Young Lives school data collected in the 2016,/2017

academic year from Amhara, SNNPR, Oromia and Tigray and Afar.

The data used in this paper captures Grade 7 and 8 learning in two assessment
waves. Wave 1 was conducted at the beginning of the school academic year in Octo-
ber /November 2016 and wave 2 at the end of the school year in May/June 2017 (Rossiter
et al., 2017). The survey targeted all Grade 7 and 8 students physically present (87%
of enrolled students) on the first day of the assessment at each school, with wave 2
following up the same set of students without replacements (Rossiter et al., 2017). This
means that if a student was absent during wave 1 or absent during wave 2 of the survey

round, their data is excluded from the sample.

Shttps://www.younglives.org.uk/content /about-us
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Figure 4.1: Young Lives study sites in Ethiopia (Young Lives, 2018)
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In addition, the study includes data from Grade 7 & 8 mathematics and English teachers
and school heads. Background instruments include a school head questionnaire, a teacher
questionnaire, a student questionnaire, and a school facilities tool. Figure 4.1 shows the
study sites selected in the study. The final sample (table 4.1) includes 38 schools and 4,
420 students from the Amhara, Oromia, SNNPR, Tigray and Afar regions.

Table 4.1: Distribution of schools and students by region

Region Schools Students
Ambhara 7 717
Oromia 5 578
SNNPR 11 1,233
Tigray 7 1,204
Afar 8 688
Total 38 4,420

This paper restricts the sample to the aforementioned regions with Addis Ababa and
Somali dropped from the main study sample. Addis Ababa, as the urban administrative
capital, has been dropped due to the ethnic diversity found in the region (Vujcich, 2013).

The linguistic diversity in the capital means that for some students, Amharic instruction
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is in their mother tongue while for others, this may be their second or even third
language. This heterogeneity makes Addis Ababa different and difficult to compare to

the other regions in the sample where more language homogeneity within regions is found.

Somali region is also dropped from the main study sample as there are some
schools with an EMI policy and other schools maintaining a mother tongue education
only policy (see appendix C for Somali variation). In Somali, students/parents may be
motivated to move to schools with their preferred education language policy, and this
selection into schools may be what drives differences between EMI and mother-tongue
instruction children. As such, Somali has been excluded from the main study sample.
The study sample only includes schools in regions with one education language policy

(i.e., a mother tongue instruction policy or a mother tongue to EMI policy).

Table 4.2 shows the distribution of the English Medium Instruction (EMI) treat-
ment variable by grade of EMI transition in each region . In schools using EMI, the table
shows the grade at which schools transition from mother-tongue instruction to English
medium instruction. Most schools transition to EMI in Grades 5 or 7, with a few schools
starting with English medium instruction as early as Grade 1 (in SNNPR). Schools that
utilise mother tongue-instruction, use only mother-tongue teaching (i.e., these schools
do not teach mathematics or any other academic subject using English at any grade in
primary school). This applies to all students within the study sample who at the time

of the assessments were in Grades 7 and 8.

The treatment variable is captured through a question posed to the school heads
in the study sample. The question describes the language of instruction policy within

the school.

"In which primary grade does this school start using English as a medium of instruction

for Mathematics?"

103



Table 4.2: Distribution of schools using English medium instruction by Grade

Region EMI Transition Grade Schools in sample
SNNPR Grade 1 3
Grade 5 8
Ambhara Grade 7 7
Afar Grade 7 8
Oromia Mother-tongue instruction only 5
Tigray Mother-tongue instruction only 7
Total 38

*All schools in this study are within the Young Lives study sample. Treatment regions have been highlighted.

In SNPPR, there is variation in EMI grade of transition (Grade 1 or 5), however all
schools within the region have a primary school EMI transition policy. SNPPR has 14
regional languages in use in the first cycle of primary education from Grade 1 to 4, and

these languages are all used as a medium of instruction and also taught as a subject in

schools (Heugh et al, 2007).

Schools in Amhara, SNNPR and Afar teaching mathematics using EMI are captured as
treatment schools and schools in Oromia and Tigray teaching mathematics using mother

tongue instruction only are captured as control schools.

4.3.2 Assessment Design

The mathematics assessment covered three cognitive domains: (1) knowing facts,
concepts, and procedures; (2) applying knowledge and conceptual understanding to
solve problems and (3) reasoning (Gronmo et al, 2015). The Young Lives research team
received input from the Ethiopian Ministry of Education’s Mathematics and Science
Improvement Centre (MISC) to select the assessment content. The content domains
for the mathematics assessment included basic number competency, algebra, volume,
surface area to problem solving and daily life applications. After a series of pilots, 40

multiple-choice questions were included in the final assessment.

Similarly, through a series of consultations, the English assessment covered four
skill domains: (1) word identification through simple vocabulary; (2) word meaning
and contextual vocabulary through identifying the meaning of words in context; (3)

sentence construction and comprehension through the correct completion of sentences
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with appropriate grammar; and (4) reading and comprehension through reading and
comprehending stories, posters, and factual passages. After a series of pilots, 40

multiple-choice questions were included in the final assessment.

The content of the Mathematics and English tests administered at the beginning
and end of the year (wave 1 and wave 2) were identical (Rossiter et al, 2017),
maintaining the difficulty level across the assessment waves. The same assessment is
administered to all Grade 7 and 8 students in each round of data collection. Test results

in Mathematics and English are the outcomes of interest.

4.4 Empirical Framework

A value-added model of achievement production is used in the empirical analysis of this
study. Value-Added (VA) models are now commonly used in the education production
function literature (Todd & Wolpin, 2003; Andrabi et al, 2011). Todd and Wolpin (2003)
provide an economic model for cognitive achievement where knowledge acquisition is
created as a "production process in which current and past inputs are combined with
an individual’s genetic endowment of mental capacity to produce a cognitive outcome".
The inputs described capture choices made by caregivers and schools. The knowledge

acquisition model is given as:

Y*ist = F[Cz (t)a Sz<t>7 His0, Eist} (41)

where Y'x;, is the measure of achievement for child ¢ in school s at time ¢, which proxies
for cognitive outcomes. Inputs into the production of achievement are captured through
vectors C;(t) for caregiver and home-based inputs and S;(¢) for school-based inputs.
In addition, unobserved child ability (i.e., endowed mental capacity) is denoted as p;s
and a time-varying error term denoted as €;,;. However, such a model is impossible to
accurately estimate as data on inputs (caregiver, home, and school based) are incomplete
with inevitably missing histories, and child ability endowed at birth is not observed

(Todd & Wolpin, 2003, 2007).

The missing data problem on input histories and ability have led to the adoption
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of VA models in estimating knowledge production functions. The intuition behind
including a baseline achievement measure in the model is that this lagged achievement
measure can be used as an adequate proxy for the unobserved inputs and endowed
mental capacity® (Todd & Wolpin, 2003).

The value-added model is given as’:

Yoo = &' Xist + APt + BYisi1 + pist (4.2)

where all inputs (student, family, and school-based) are captured in the vector X;s with
P, as the treatment effect, capturing a policy intervention isolated for student 7 in
school s at time t. Y%, is the unobserved achievement for student ¢ in school s at time
¢t and Y51 is the lagged test score, with ;s capturing productivity shocks. The « is
the input coefficient and [ is the parameter linking achievement across rounds as the
persistence coefficient (i.e., if how learning gains persist stay over time). The model thus
accounts for past inputs and any past unobservable endowments (Todd & Wolpin, 2003;

Andrabi et al, 2011; Singh, 2015).

While this model is better than linking current inputs to current knowledge achievement
(i.e., as with contemporaneous specifications), the value-added (VA) model is still
susceptible to threats in identifying the causal effect of a policy. The first potential
threat in estimation is that there is unobserved heterogeneity between children in how
much they learn between time point t-1 and point t which is correlated with both the
treatment and the outcome. The lagged term only accounts for learning heterogeneity
entered through a one-time process or mental capacity endowment at time t-1. However,
suppose academically gifted children learn faster between t-1 and t. This is not fully
captured in the [ so will be captured by the error term. If the error term is correlated
with treatment (e.g., academically gifted children are more likely to be in treatment
schools), then estimates of A will be biased. However, in using this model for the study,

an unbiased estimate of the treatment effect can still be estimated as it is unlikely that

6Mental capacity can be interpreted as a quasi-fixed input, which may differ from mental capacity at
birth; or that mental endowment is fixed at birth with varying impact on achievement dependent on age
(Todd & Wolpin, 2003).

"Notation used is consistent with education production and dynamic panel literature.
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child-level heterogeneity in learning is correlated with being in a treatment (EMI) school.
All schools in the main study sample apply the same policy within region (mother
tongue education only or a mother tongue to EMI policy). Thus, it is highly unlikely

that children to self-select into schools based on language of instruction policy.

The second potential threat is that achievement test scores are a noisy measure
of latent achievement, potentially introducing attenuation bias on the right-hand side of
the regression which bias diminish the estimate of 5 (the persistence parameter) towards
zero while also making the estimates of the input parameters less precise (Andrabi et
al, 2011; Singh 2015). With these potential threats, the inputs captured in the input
vector X becomes even more important. Todd and Wolpin (2003) argue that with good
data on relevant inputs, outcome measures, and including a baseline measure, if one
relies on the (plausible) assumption of coefficients’ geometric decay, one can identify the
casual relationship of interest. Thus, in this study, these threats are unlikely to threaten

identification in this particular context.

4.4.1 Empirical Strategy

The following specifications are estimated in this paper:

Yies =1 + B1EM i + €5 (4.3)
Yiet = ag + Bi1EM Lig + B2 X5t + €5t (4.4)
Y;st = a3+ BlEMIist + 52Xist + ﬁSKs,t—l + €t (45)

EMI is an indicator variable that equalsl for students in schools where English is used as
a medium of instruction (EMI) for Mathematics and equals to 0 for students in schools
with mother-tongue instruction. X, is a vector of background characteristics related to
students, their families, teachers, and school-quality variables. These characteristics are

all captured in table 3, and include student age, gender, parents’ literacy levels, teachers’
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age, gender, and highest qualifications as well as indicators of school quality. Finally, Y
and Y, 1 captures achievement and the lagged achievement score respectively. In this
paper, the mathematics assessment scores from the wave 1 assessment are used as the
lagged measure for the mathematics outcome and the English assessment scores from

the wave 1 assessment are used as the lagged measure for the English outcome measure.

The parameter of interest (; captures the treatment effect. Each specification
gradually adds controls, increasing the reliability of the treatment effect estimate. The
VA model as specified in equation 4.5 is the preferred specification for this study as
it includes student relevant inputs as controls as well as a lagged assessment measure
capturing past inputs and unobservable endowments. Lastly, standard errors are
clustered at the school level®. All input variables indicated in table 3 are included as

controls in all regression outputs specifying controls.

4.5 Descriptive Statistics

Descriptive statistics on student characteristics, family, teacher, and school related
variables are shown in table 3. Each panel in table 3 shows baseline differences by listing
the control group mean or proportion and the treatment minus control (T-C) baseline
differences on all input variables. Treatment schools are schools in regions with English
medium instruction while control schools are schools in regions with mother-tongue
instruction. Student and family related variables are detailed in Panel A, teacher-related
variables differentiated by subject (mathematics or English) in Panel B, and school

quality-related variables are captured in Panel C.

Overall, the groups appear balanced and there are no systematic patterns of stu-
dents in either treatment or control schools performing "better" or having advantageous
access to resources. Students are approximately 14 years of age with a fairly even
proportion of boys and girls in the sample. In some input characteristics, we observe
EMI schools as slightly better (e.g., more urban, higher teacher training qualifications,

etc.) while in other characteristics they appear to be below mother-tongue instruction

8Most regions share the same treatment status. But this is not the case in SNNPR, where there is
grade variation in EMI transition by school, making school-level clustering appropriate.
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schools (e.g., in family literacy levels, teachers’ specialisation in mathematics, etc.).

Descriptively, there are only four significant differences found between treatment
and control groups and this small number of statistically significant differences can be
expected by chance. Nonetheless, the value-added specification proposed includes all
student, family, teacher, and school quality- related variables captured in the table below

as control variables.
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Table 4.3: Baseline Comparison between EMI (Treatment) and Mother-Tongue Instruc-
tion (Control) Schools

Panel A i1} Baseline (2} T-C difference at (3} N
Student and Famuly Charactenistics mean/proportion controls  baseline (wave 1)
Garl 0,544 0.0z 4.420
{0.017)
Age in years 13.929 0279 4420
{0.178)
Age at Grade 1 6.902 -2 30 4420
(0.078)
Scheol Grade 7512 -0.059 4420
(0.039)
Help with hemework at home (1=Yes) 0.714 -0.003 4420
(0.034)
Bead books out of school? (1=Yes) 0.893 -0.009 4,420
{0.028)
. 0.447 0.087 4420
Attended pre-school (1=Yes) (0.059)
Mother can read and write 1n any 0.345 -0.020 4,420
language (1=Yes) (0.056)
Father can read and wnte in any langnage  0.723 -0.040 4,420
(1=Yes) (0.038)
Sibling can read and write 1 any language 0838 -0.07 4,420
(1=Yes) {0.036)
Mathematics test score (wave 1) -0.000 0.001 4.420
(0.127)
Englizh test score (wave 1) 0.000 0.431= 4420
(0.205)

Motes: Stzndard errors in parentheses are clustered at the school level The T-C difference is the baseline [wave 1)
“treatment effect” using a minimal specification, including treztment dummy, and excluding wave 1 conditioning verables.

Asterisks in column 2 indicates a significant difference; *p<0.01 **p<0.05 ***p<0.01.
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Panel B (1) Baseline (2) T-C difference at (3N
Teacher Characteristics mean, proportion baselne (wave 1)
controls

MMathematics Teachers

33.348 -0.332 4420
MMath Teacher Age (Years) (2.806)
Female Math Teacher 0.167 -0.094 4420
(0.097)
MMath Teacher training quakification 0.291 0.103 4.420
(1=University Degree) (0.178)
) PR
Specialisation in Math (1=Yes) 1.000 0.256 +.420
- : (0.078)
i _— 13474 -1.037 4 420
Math Teacher Experience (Years) 2.815)
English Language Improvement 0278 -0.1a7 4420
Programme (1=>5tarted/ Completed) 0,137
English Teachers
; . 34704 1.919 4 420
Enghish Teacher Age (Years) (2.396)
Female English Teacher 0336 -0.049 4420
(0.129)
Enghzh Teacher training 0.161 0.135 4 420
quahification (0.151)
[1=University Dlegree)
English Language Improvement 0.633 -0.036 4420
Programme (1=>5tarted/ Completed) (0.144)
Teacher Expenence (Years) 14.897 0840 4 420
(2.558)

Notes: Standard arrors in parentheses ase clustared at the school lavel. The T-C diffesence is the baseline [wave 1) “treatment
effact” wzing 3 minimal specification, incloding treatment duommy, and excloding wave 1 conditioning varahles. Asterizks in
column 2 indicates a significant difference; Fp<0.01 =¥p<0.03 **p<illl
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Panel C (1) Baseline (2) T-C difference at () N

School Quality Characteristics mean, proportion baseline (wave 1)
controlz
| =
Shift/Full Dav (1=5hift) 1.000 ,D'Dgi 4420
RN y IEI'D4 i .-:
MNumber of working latrines /todets 3504 0482 4420
for student uze (1.833)
Functional pedagogical centre 0.984 -0 250w 4.420
1=Tez) IJD 1 1'5::
Functional Ebrary (1=Yes) 0.941 -0.095 4 420
(0.087)
Sports ,-“'Plajr area 0.837 0.083 4420
(1=Yes) (0.124)
Electricity normally 0.920 -0.028 4420
connected (1=Tes) (0073
Locality {1=TJtban’ 0464 ?'Eﬁ:‘_x 4420
Sk 4 (0.205)

Motes: Standard errors in parentheses aze clustered at the school level. The T-C diffesence is the baseline [wave 1) “teeatment
effect”™ wsing a munimal specification, incloding treatment dummy, and excloding wave 1 conditioning vanables. Asterizks in
colomn 2 mndicates 3 sipnificant difference; ¥p20.01 *=p<003 ¥ p=001

4.6 Results

Overall, the results from the preferred value-added specification (5) show that teaching
using English as a medium of instruction, when compared to mother tongue instruction,
reduces Grade 7 and 8 student test scores by 0.25 standard deviations. This is a
large effect. In evaluations of school-based interventions on learning, effect sizes from
0.1 to 0.2 standard deviations are considered large and noteworthy (McEwan, 2014).
Also, international education studies in low-and middle-income countries find median
treatment effects of 0.1 standard deviations (Evans & Yuan, 2020). Moreover, effects
are measured over a year, whereas evaluations typically show aggregated level effects on
learning. This paper shows the policy effect on student’s results over the academic year;

a policy that could affect some students as early as Grade 1.
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The following section details the results, first by examining the patterns in the
descriptive data, which is largely supported by the main regressions specified. The kernel
density plots in figures 4.2 and 4.3 show the distribution of students’ mathematics and
English test scores at wave 1 and wave 2 of the assessments. For mathematics wave
1 scores (baseline), there are few discernable differences. At this point, most students
in the sample have been taught in mother tongue but are beginning a year where
academic subjects will be taught in English. However, at wave 2 (endline), EMI schools
(treatment) appear to have marginally worse outcomes after a year of being taught in

English, compared to mother-tongue (control) schools.

Figure 4.2: Kdensity plots on the mathematics outcome
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Looking at the distribution of the English outcome, it is less clear which group performs
better as there are discernable differences between groups at baseline (wave 1). It is
possible that differences in proficiency at baseline are linked to more English exposure
in urban schools, higher baseline proficiency or even other region-specific differences. As
such, extensive control variables are included to account for students’ prior test scores,
parent-level, school-level, and regional inputs in causally identifying the impact of the

education language policy on student mathematics and English outcomes.

Figure 4.3: Kdensity plots on the English outcome

English Outcomes, Wave 1 English Outcomes, Wave 2
) 24
o *
/ /\
/ ,J/—Fv\ / el
o })II / NS i . / g o S
= / N d / / s
= / ll.r'l \\\ = J/ s _H\‘\
// \\ // |
/ ,'; \ N - /]
S A [/ L : (=T {7
/ o /
/ - /
/ s \ / -
o / —= o 4 -
0 20 40 60 80 100 0 20 40 60 80 100
English scores (% correct), wave 1 English scores (% correct), wave 2

Control schools (% correct)
Treatment schools (% comect)

Control schools (% correct)

Treatment schools (% scorrect)

The main results (Tables 4.4 and 4.5) show the results of the specifications outlined
in section 4. The effects found in the raw descriptive data above largely persist even
when student, family and school related controls are included. For mathematics, there
is a significant negative effect of EMI on test scores. For English, there is no significant
effect: while there are some differences between treatment and control schools in the raw
descriptive data, these are largely accounted for by differences in child, parent and school
characteristics that are present before the implementation of the policy rather than the
policy itself. This highlights the importance of not only examining the descriptive data,

but also running the regression specification.

The first column (Tables 4.4 and 4.5) shows the unconditional cross-sectional dif-
ference in mathematics and English test outcomes between English medium instruction

(EMI) schools and mother-tongue instruction schools. The second column includes
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controls for relevant student, family, teacher, and school quality covariates (captured in
table 3). This specification may also be interpreted as effects on cumulative learning for
Grade 7 & 8 students in the study sample. The value-added specification in Column 3
(in Tables 4.4 and 4.5) is the most robust estimate. It introduces the lagged student
achievement measure, region fixed effects, and specified controls into the model, thereby
capturing all previous inputs as well as any unobservable endowments or shocks. This

specification may also be interpreted as capturing the policy effect over one academic year.

Table 4.4: Impact of English Medium Instruction (EMI) on Math Outcomes

Variables (1) (2) (3) (4)
EMI -0.088 -0.277FF -0.248%#* -0.255%#*
(0.136) (0.079) (0.064) (0.064)
Lagged math score 0.612%+* 0.654*+*
(0.022) (0.029)
Interaction -0.072*
(EMI*Lagged score) (0.041)
Control mean 0 0 0 0
Controls No Yes Yes Yes
Region FE No No Yes Yes
Schools 38 38 38 38
Students 4,420 4,413 4,413 4,413

The outcome has been standardised using the control group mean and standard deviation. Columns 2 includes controls,
as in Table 3. Column 3 specifies the value-added model by including a lagged achievement score and region fixed
effects. Column 4 includes interactions. Robust standard errors in parentheses are clustered at the school level;

whx 520,01, ** p<0.05, * p<0.1.

After controlling for individual, school, and regional level differences, the results show
that English as a Medium of Instruction (EMI) for Mathematics reduces test scores by
0.25 standard deviations among Grades 7 and 8 students (see column 3). On English test
outcomes, there are no observable meaningful differences between students in English
medium instruction schools and students in mother-tongue instruction schools (see table
4.5, column 3). Once controls are introduced a seemingly significant positive outcome

flips into a null result.

Column 4 in both results tables shows the interaction term between the treat-
ment dummy and lagged test score. On mathematics outcomes, the results show
baseline test scores had a significant effect on mathematics outcomes. On English test

outcomes, there were no significant differences in treatment effects between students with
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higher or lower baseline scores in both mathematics and English outcomes. Furthermore,

outcomes winsorized at 5% in each tail (shown in Appendix D and E) show similar results.

Table 4.5: Impact of English Medium Instruction (EMI) on English

Outcomes

Variables (1) (2) (3) (4)
EMI 0.428+** 0.159 -0.025 -0.022

(0.196) (0.108) (0.061) (0.061)

0.510%*= 0.493%k*

Lagged English score (0.023) (0.04)
Interaction 0.027
(EMI*Lagged score) (0.044)
Control mean 0 0 0 0
Controls No Yes Yes Yes
Region FE No No Yes Yes
Schools 38 38 38 38
Students 4,420 4,420 4.420 4,420

The outcome has been standardised using the control group mean and standard deviation. Columns 2 includes
controls, as in Table 3. Column 3 specifies the value-added model by including a lagged achievement score and
region fixed effects. Column 4 includes interactions. Robust standard errors in parentheses are clustered at the
school level; ** p=0.01, ** p=0.05, * p=<0.1

4.6.1 Robustness Checks

The main effects are also robust to other specifications. Table 6.6 runs the value-added
specification, re-introducing schools in the Somali region back into the sample. Somali
was initially dropped from the main analysis sample for having varying language of
instruction policies within the region (i.e., some schools using mother-tongue instruction
with other schools choosing to transition to EMI at varying grades). The new sample
with Somali is then restricted to students who remained in the same schools from
Grade 1 through to Grade 7 or 8. This restriction limits potential selection bias from
students/parents who may have self-selected into schools using their preferred language
of instruction policy. Column 1 shows value-added estimates on mathematics and

column 2 reports the English outcome estimates.

Although the results reveal slightly smaller effect sizes, these results remain ro-
bust with a significant negative effect of 0.12 standard deviations on mathematics

outcomes and a positive non-significant effect 0.07 standard deviations on English
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outcomes. These are consistent with the main results shown in Table 4.4 and 4.5.

Table 4.6: Impact of English medium instruction on student outcomes (including Somali
region)

Variables Mathematics English
EMI -0.122%* 0.066
(0.053) (0.057)
Lagged math score (0.581***
(0.029)
Lagged English score 0.464%+*
(0.028)
Control mean 0 0
Controls Yes Yes
Schools 41 41
Students 3,570 3,570

Outcome has been standardised using the control group mean and standard deviation. Robust
standard errors in parentheses are clustered at the school level; *** p=0.01, =* p=0.053, * p=0.1

To further assess the robustness of the estimated effects, table 4.7 runs the value-added
specification on a restricted sample dropping schools from the Somali and SNNP regions.
These regions vary EMI policy, with some EMI transition variation at grade level (i.e.,
SNNPR and Somali) or a variation in education language policy (i.e., Somali). Results on
mathematics outcomes remain robust in direction and magnitude of effect (-0.21 standard
deviations). On English outcomes, the direction of the effect of EMI changes. However,

this result remains non-significant as reported in the main analysis.
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Table 4.7: Impact of English medium instruction on student outcomes (restricted sample)

Variables Mathematics English
EMI -0.205%#* -0.038
(0.053) (0.056)
Lagged math score 0.637+**
(0.027)
Lagged English score 0.462++*
(0.036)
Control mean 0 0
Controls Yes Yes
Schools 24 24
Students 2,208 2,208

QOutcome has been standardised using the control group mean and standard deviation. Robust
standard errors in parentheses are clustered at the school level, *** p=0.01, ** p<0.05, * p=20.1.

4.6.2 Treatment Heterogeneity

This section explores treatment heterogeneity. In particular, this paper examines the
effects of a range of school quality characteristics that might mitigate the negative effects
of EMI, such as more teacher experience or specialized teacher training for teaching in
English. No significant differences are found for students with teachers enrolled in an
English language improvement programme (ELIP), or with teachers with more years of
teaching experience. In addition, there are no significant gender differences among the
students. Finally, heterogenous treatment effects by the grade of EMI transition suggests
that an early primary grade transition has positive effects on English test results and no
significantly negative effects on mathematics outcomes for Grade 7 & 8 students; relative

to mother tongue education only.
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Table 4.8: Summary of EMI Treatment Heterogeneity by the English Language Improve-
ment Programme

Mathematics English
Mother Tongue & No ELIP 0 0
Mother Tongue & ELIP -0.118 0.066
EMI & No ELIP -0.223%%4 0.077
EMI & ELIP -0.341 0.207
Control mean 0 0
Controls Yes Yes
Schools 38 38
Observations 4,413 4,413

Note: only treatment estimates shown for mathematics and English outcomes, treatment coefficients with standard errors

Are shown captured in main regression output in Appendix H*

When the Ethiopian government mandated an EMI policy in all secondary and higher
education institutions, the Ministry of Education strategized to improve the English
language proficiency and teaching skills of its English teachers through the ELIP
established in 2003 (Ahmad, 2013). This study finds no heterogenous effects on ELIP
such that having an ELIP teacher in an EMI school compared to an ELIP teacher in
a mother-tongue school makes no real difference. On student mathematics outcomes,
a joint significance test F(2,36) = 1.36, p>0.05 confirms that there are no significant
differences between teachers in mother-tongue schools with ELIP and teachers in EMI
schools with ELIP. Similarly, on English outcomes there are no significant differences
between ELIP teachers in the two groups, with F(2, 37) = 1.01, p>0.05. However, these
results are interpreted cautiously as estimates may be somewhat under-powered due to
the small number of schools in each subgroup.

9 this paper does not

In addition, using the median years of teaching experience
find any meaningful differences between teachers above or below the median 12 years (of

mathematics) or 16 years (of English) teaching experience.

9Teacher years of experience statistics reported in appendix J.
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Table 4.9: EMI Treatment Heterogeneity by Teachers’ Years of Experience

Variables Mathematics English
EMI -0.187*=* 0.093
(0.047) (0.058)
EMI * Years of Math Teacher Experience -0.022
(above P50) (-0.0606)
Years of Math Teacher Experience -0.007
(1= above P50) (0.010)
Lagged Mathematics Score 0.611%+*
(0.022)
EMI * Years of English Teacher Experience 0.040
(above P50) (0.117)
Years of English Teacher Experience 0.001
(above P50) (0.008)
0.519%*
Lagged English Score (0.024)
Control mean 0 0
Controls Yes Yes
Schools 37 38
Students 4,413 4,420

Outcome has been standardised using the control group mean and standard deviation. Columns 2 and 3 use the

value-added specification including the full set of covarates and a lagged achievement measure. Robust

standard errors in parentheses are clustered at the school level ; *** p<0.01, ** p=<0.05, * p<0.1

Differentiating the effect of English medium instruction (EMI) by sex is important in

ensuring equity in access to schooling and learning opportunities.

Table 4.10 shows

that on English test outcomes, girls and boys perform similarly but on mathematics

outcomes, girls slightly outperform boys in EMI schools, relative to mother tongue girls

and boys. However, as the

coefficient on the sex and treatment variable is found to be non-significant, the effect

of EMI between girls and boys is indistinguishably the same on both mathematics and

English outcomes. Thus, there are no meaningful differential effects between girls and

boys in EMI and girls and boys mother tongue instruction schools.
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Table 4.10

: EMI Treatment Heterogeneity by Sex

Variables Mathematics English
EMI -0.217%%* 0.099
(0.055) (0.068)
Girl -0.126%** -0.057
(0.045) (0.048)
EMI * Girl 0.062 -0.020
(0.052) (0.004)
Lagged Math Score 0.611#+=
(0.022)
Lagged English Score 0.518*++*
(0.025)
Control Mean 0 0
Controls Yes Yes
Schools 37 38
Students 4413 4,420

Outcome has been standardised using the control group mean and standard deviation. Columns 2 and 3 show
the VA estimates including the full set of covariates and a lagged achievement measure. Robust standard errors in

parentheses are clustered at the school level ; *** p=<0.01, ** p=0.05, * p=0.1.

4.6.2.1 Heterogeneity by EMI Grade of Transition

Finally, the study investigates the effect, if any, the grade of EMI transition has on
the mathematics and English test outcomes of Grade 7 & 8 students. As previously
referenced most Anglophone countries in sub-Sahara Africa transition to English medium
instruction after providing approximately 4 years of mother tongue instruction (Heugh
et al., 2007). The question of EMI grade of transition is then a pertinent policy question
as the contention around education language policy is further complicated by the debate

on the "right" grade to transition to EMI.

Specification 4.6 introduces dummy variables for students in schools transitioning

to English medium instruction in Grade 1 or Grade 5, and Grade 7 EMI transition!®.

Yie = au + B1.1Grdlig + B12Grddiss + B1.3GrdTise + Pxist + B3Ysi—1 + €ist (4.6)

where Grdl;s, Grdb;s, Grd7;y are dummy variables for students in schools transitioning

10Tn this sample, Grade 1 and Grade 5 EMI transitions can only be found in SNNPR with Grade 7
EMI transitions in Amhara and Afar.
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to EMI in Grade 1, Grade 5, and Grade 7 respectively. X, is a vector for all student,

family, and school-based inputs, and y;,—1 the lagged achievement score.

Heterogeneity by the grade of EMI transition reveal interesting results. This pa-
per does not focus much on students who transition to EMI in Grade 1 as there are
only 3 schools applying this policy (see table 4.2). Rather, the focus is on the difference
between students who transition in Grade 5 and Grade 7, as there are sufficient schools

applying both policies to make meaningful comparisons.

On mathematics outcomes, both Grade 5 and 7 students experiencing English
medium instruction perform somewhat below mother tongue students, although the
Grade 5 effect is not statistically significant. The negative effects of EMI relative to
mother tongue instruction are larger the later the transition occurs, with the negative
effects becoming significant (possibly driven) by the Grade 7 EMI transition (0.2
standard deviations.). Additionally, I find that the difference between a Grade 5 and a
Grade 7 student to be significantly different, F(2,36)=9.76, p<0.00. This supports the
notion that the grade in which learners transition from mother-tongue instruction to
EMI influences their mathematics outcomes. Estimates in column 1 captures cumulative

learning while column 2 captures learning over the academic year.

Table 4.11: Heterogeneity by EMI Grade of Transition

Mathematics English
Variables (1) 2) (3) (4)
Grade 1 EMI Transition 0.771#** 0.085 1.801#** 0.646**
(0.160) (0.160) (0.221) (0.254)
Grade 5 EMI Transition -0.242 -0.133 0.540+* 0.304#%*
(0.144) (0.079) (0.161) (0.086)
Grade 7 EMI Transition -0.27 1% -0.2207k** -0.026 -0.010
(0.059) (0.052) (0.096) (0.059)
Lagged Mathematics Score 0.609#++*
(0.022)
Lagged English Score 0.504***
(0.023)
Students 4413 4413 4,420 4.420
Schools 37 37 37 37

Outcome has been standardised using the control group mean and standard dewiation. Column (1) includes full set of covanates
and column (2) uses the VA specification. Robust standard errors in parentheses are clustered at the school level; **p<0.01,

*xp<0.05, *p<0.1
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On English outcomes, differences in effects by grade of transition are even starker. It
appears that effects of EMI on English outcomes are actually positive with a Grade
1 or Grade 5 transition to EMI. This effect turns to zero for learners who transition
in Grade 7. This is true for cumulative learning (column 3) and learning over the
course of the academic year (column 4). A joint significant test between Grade 5 and
Grade 7 EMI transitions reveals a significant difference with F(2, 37)= 6.34, p<0.00.
This suggests that students’ English scores actually benefit if students transition early,
relative to mother tongue instruction. But if students transition to EMI in higher grades,

it becomes more challenging for them to perform in English tests.

This indicates that the grade of transition from mother-tongue education to En-
glish medium instruction may considerably impact student learning. These results add
some nuance to the main results (EMI on average reduces student learning outcomes).
This paper is able to show that an early (i.e., Grade 5 or below) could help EMI
students outperform mother tongue students in English while having no real effects
on mathematics outcomes. However, a later primary school EMI transition (as shown
in the main results) leads to negative mathematics outcomes with no real effects on
English test outcomes. One plausible reason for this may be that the later primary
EMI transitions lead to some cognitive overload!!. Learners may be burdened by the

increasing complexity of the curriculum in addition to learning in a less familiar language.

However, it is important to caveat these results by pointing out that early grade
EMI transitions (Grade 1 and 5 ) are found only in the SNNP region, therefore it is
possible that the effects observed are driven by other characteristics of the region rather
than the EMI policy. Nonetheless, this nuanced finding points to the overall effect of the

grade of EMI transition as an area for future research.

11 Cognitive load theory assumes a limited working memory connected to an unlimited long-term
memory (Braddeley, 1986). As a result of this limitation, instruction should be designed such that
working memory is capable of processing the instruction" (Kirschner, 2002).
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4.7 Discussion and Conclusion

Pedagogic theories indicate that an early transition to international languages such
as English Medium Instruction (EMI) leads to underachievement (Alidou et al., 2006;
UNESCO, 2016). Beyond pedagogical gains, mother-togue instruction is lauded for how
it centers ethnolinguistic identity (James, 2018). The main results in this paper support
leading pedagogic theories and UNESCO’s recommendation on prolonging the years of
mother-tongue education in schools with EMI learners performing significantly below

mother-tongue learners.

The results shown in this paper are also in line with the broader economics and
education literature on language of instruction and similar experimental papers from
the last decade on mother-tongue instruction (Seid 2019, 2018; Ramachandran, 2017;
Laitin et. al., 2019), which also find that mother-tongue instruction is causally linked
to higher student achievement in mathematics outcomes. In addition, Seid (2022)
finds that exposure to mother-tongue instruction in primary school also improves later
labour market outcomes compared to those not exposed. However, the treatment effect
decreased with years of exposure, with 4 years of mother-tongue instruction yielding
the most returns (Seid, 2022). The direction of this result is similar to the suggestive
evidence provided in this study where students with 5 years of mother-tongue instruction

had significantly positive gains in their English test outcomes at the end of primary school.

Furthermore, a study on literacy trajectories in Ghana showed that students ben-
efited from continuous mother tongue education. They found that learners in schools
where the language of instruction was different from their mother tongue did not
perform as well in literacy (Carter, Sabates, Rose & Akyeampong, 2020). Another study
conducted in Malawi and Tanzania discovered that in classrooms where the language was
foreign to the students and teachers, students were likely to be quieter and more scared
of giving wrong answers (Alidou & Brock-Utne, 2005). The observational study by
Alidou and Brock-Utne (2006) conducted in Benin, Burkina Faso, Guinea-Bissau, Mali,
Mozambique, Niger, South Africa, Togo, Tanzania, Ethiopia, Ghana, and Botswana

revealed that teaching using languages foreign to teachers (i.e., teaching in English),
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forced them to resort to teacher-centric teaching techniques, thereby undermining
teaching efforts and student learning. These mechanisms could be studied via classroom

observation of the learning process in classrooms with different language policies.!?

Another layer to this discussion is to consider the interaction of language policy
and available resources. There are many determinants driving language policy choices,
chief of these include teaching and learning materials and support for teachers, quality
of implementation and teacher deployment policies. Similarly, James (2018) on language
and learning in Ethiopia found that the variation in the effects language use was linked
to the development and standardization of the language for teaching and learning
purposes. Another key challenge in the execution of mother tongue instruction policies
is the imperative need for the language policy to facilitate the necessary access to and
proficiency in the languages of wider communication (i.e., Amharic and English) deemed

as crucial within the country (James, 2021).

This study suggests a number of directions for future research. First, this paper
points to the need to further research the impact EMI grade of transition has on student
learning outcomes. A limitation found with this study is that the early primary grade
EMI transition sample is only found in the SNNP region, this means that it is possible
that some of the effects may have been driven by regional differences unrelated to the
EMI policy. Thus, a larger country case study with varying grades of EMI transition
would aid future research efforts. Second, the paper points to the need to study the
mechanisms such as teaching techniques (through classroom observations and discussions
with practitioners) as it may help to uncover why results are mixed across different

country, language, and resource contexts.

This paper makes a valuable contribution to the experimental literature linking
mother-tongue instruction to student attainment. Using a rich individual level database,
this paper is able to evaluate 8 years of mother tongue instruction against English

medium instruction on mathematics and English test outcomes. In view of the results in

12 An Ethiopian study using classroom observation data in Ethiopia (Frost & Little, 2014) found that
education policies focused on upgrading teacher qualifications, reducing class sizes, maximizing limited
class time as well as increasing the allocation of qualified female teachers were important. However, the
study did not consider language of instruction.
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this study, this paper allows policy makers intent on an English medium education policy
at the primary school level to consider an early language policy transition. Seid (2022)
also showed that labour market outcomes were not affected by prolonged mother-tongue
instruction. This paper’s results suggest that an early EMI transition may be beneficial
relative to a later transition from mother-tongue instruction. This assertion is however

made conservatively within the limitations of this study.

Overall, these results make the dominant narrative around mother-tongue education and
positive learning outcomes less authoritative leaving room for further research.Given the
socio-political implications of language policies, there is not one optimal language policy
for all multilingual contexts. As such, it is prudent for policy makers to consider context

relevant evidence with regards to education language policy.
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5| Conclusion

Quality education and mental health have intrinsic value and are fundamental for
human capital accumulation and sustainable development. Through this thesis, I
explore questions pertaining to the mental health and educational success outcomes of
young people in the Global South. The first article studies the impact of an education
intervention on the mental health and education outcomes of primary school learners in
Botswana. The second article studies the impact of a mental health intervention on the
mental health and education outcomes of secondary school learners in Pakistan. Finally,
the third article focuses on the impact of a popular education language policy on the

education outcomes of upper primary school learners in Ethiopia.

Using a combination of experimental and quasi-experimental methods, my main
findings are summarised as follows. First, I find empirical evidence linking the founda-
tional learning intervention, Teaching at the Right Level (TaRL) to improved mental
health outcomes. My underlying hypothesis is that improving the school climate (through
TaRL), improves student mental health. My main results support this hypothesis. I find
that TaRL students have significantly less emotional and behavioural total difficulties
and exhibit more prosocial behaviour compared to their non-TaRL counterparts.
Although, my study was not designed to directly test for mechanisms, these results are in
line with the literature on student-centred pedagogies. This literature finds that teacher
support, a sense of belonging and school connectedness, and students’ experiences of
bullying behaviour as mediating factors. Consequently, these findings are also in line
with the descriptive data shared by teachers in the study sample. According to teachers,

TaRL students were more confident, open, exhibited improved self-esteem and behaviour.

Second, I find that it is possible to adapt a mindfulness-based curriculum to a
low-resource setting. Mindfulness-based Stress Reduction (MBSR) has a strong evidence
base in high resource or high-income settings. Together with my co-author (Dr Zahra
Mansoor), we are able to work collaboratively with an Urdu-based mindfulness NGO to
develop and test an MBSR programme in Pakistan. We find that MBSR significantly

improves student prosociality and increases grit. We also find that MBSR students are
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able to foster a more positive home environment, all relative to other students not in the

programme.

Third, through the language policy study, my main findings show that English
Medium policies do not necessarily lead to academic attainment, particularly in math-
ematics. My results show that English medium students fare worse than their mother
tongue education counterparts in mathematics and do not perform any better in English
test scores. However, when exploring the grade at which students transition into English
medium instruction, the results tell a different story. Early exit from mother tongue
education may lead to improved English test scores and does no harm to math test
scores. Overall, these results add some nuance to the on-going language policy debates,

specifically on the priorities within the education system.

With respect to the scalability, cost-effectiveness, and the generalisability of the
findings, TaRL is currently being scaled up in multiple African countries where similar
conditions of poor learning outcomes persist. Given that the underlying assumptions
in Botswana hold, and possibly even stronger in the other African countries, it can
be argued that effects would be similar if not greater. Future research would focus
on a larger scale evaluation in multiple countries testing potential mechanisms such
structured play, small group activities, and behaviour management techniques. These
mechanisms, as found in the child and adolescent school climate literature improve
both educational and psycho-social outcomes of young people. Additionally, targeted
instruction interventions like TaRL have been recommended by the Global Education
Evidence Advisory Panel (GEEAP) ‘as a great buy’ in comparison to good buys and
bad buys in the 2023 Cost-Effective Approaches to Improve Global Learning report.
This underscores the importance of generating more context-relevant research on these

foundational learning interventions.

With regards to questions around scalability and cost-effectiveness in the Pakistan
study, mindfulness-based interventions in adult populations have been confirmed
as cost-effective and or cost saving in comparison to usual standard care including

cognitive-behavioural therapy, or non-mindfulness-based treatments. However, given
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that the findings presented in this thesis pertain to young adolescents in a small-scale
study designed for learning and adapting the suitable model for broader implementation,
future studies will strive to assess the cost-effectiveness of the model intended for scaling.
Finally, in the Ethiopia study, the transition from mother tongue instruction to English
medium instruction in the early years of primary school has become a prevailing policy
practice across many African countries. As such, the insights derived from this thesis
are applicable beyond the Ethiopia case. The findings show that given the socio-political
implications of language and its usage, there exists no universal optimal language policy
suitable for all multilingual contexts. Consequently, it is advisable for policymakers
to attentively consider context-specific evidence when formulating education language

policy.

Collectively, these three articles improve our understanding on the range of men-
tal health and education interventions or reforms addressing the mental health and
educational success of young people in the Global South. The results are policy relevant
and the findings offer rigorous causal evidence for under-served and under-researched

populations.
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A| Foundational Learning and Mental Health: Ap-

pendices

1. Appendix A

Figure A.1: Mental health related terms

Working Definitions

Mental health “a state of well-being in which the individual realizes lus or her own
abiliies, can cope with the normal stresses of life, can work
productively, and is able to make a contribution to his or her
community” (WHO, 2001a)
“an asset or resource that enables positive states of wellbeing and
provides the capability for people to achieve their full potential” (Patel
et al, 2018)

Mental disorder Disturbances of thought, emotion, behaviour, and relationships with
others that lead to substantial suffering and functional impairment in
one or more major life activities (WHO, 2004); identified by the WHO
International Classification of Diseases and the Diagnostic and

Statistical Manual of Mental Disorders (Patel et al., 2018)

Externalising mental Distuptive behaviours, inattention/hyperactivity, other behavioural and

health problems emotional difficulties (Becker et al., 2014; Garcia-Escalera et al., 2020)

Internalising mental health Anxiety, depression, trauma (Becker et al., 2014; Garcia-Escalera et al,

problems 2020)
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2. Appendix B

Figure A.2: Number of Primary schools by ownership and Region

Table 2. 1: Number of Primary Schools by Ownership and Region - 2017

Government

Region Public % Aided % Private % Total %
South East 44 6 4 40 24 a7 72 9
North East 61 8 2 20 s &8

South 122 16 1 10 ] 9 129 16
Kweneng 92 12 9 14 101 12
Kgatleng a7 5 ] 2 as 5
North West &8 9 5 8 73 9
Chobe 10 1 - 1 2 A 1
Ganfsi 22 3 - 1 2 23 3
Kgalagadi 2 é - - - = 42

Central 248 a3 3 30 13 20 264 3z
Total 745 100 10 100 65 100 821 100

Source: Statistics Botswana, May 2021. Primary School Stats Brief, 2017.

3. Appendix C

Figure A.3: Kdensity plots - Total Difficulties (SDQ), raw scores

Total Difficulties (SDQ) - Raw, Baseline Total Difficulties (SDQ) - Raw, Endline
3 @
g -
@0
2 -
=t
2
=) 2z
23 2
& &
o -
3 | a
(=1 <
0 10 20 30 4 0 10 20 30 40
Total Difficulties- raw score Total Difficulties 2 - raw score
Control Control
Treatment (TaRL) Treatment (TaRL)

hermal = epanachnioy, bandwioh = 14686 hemel = epanachnitoy, bandwio = 16608

136



4. Appendix D

Figure A.4: Kdensity plots - Anxiety and Depression score (RCADS), raw scores

Anxiety and Depression (RCADS) at Baseline Anxiety and Depression (RCADS) Endline
32 24
8+ g
) =
£ g8
a a
S 3
L=a o
r T v T r T r r r
20 40 60 80 100 20 40 60 80 100
RCADS - raw score RCADS 2 - raw score
Cantrol ——— Control
Treatment (TaRL) Treatment (TaRL)
keerel = epanechnikoy, bandwios = 2 #875 hernel = epanechnikoy, bantwiom = 31450

5. Appendix E

Figure A.5: Impact of TaRL on Mental Health Outcomes, raw scores

) ) ) ©) (5

SDQ Prosocial  Anxiety Depression RCADS
TaRL 0.147 -0.44 5% 0.586 0.610 0.615
(0.713) (0.210) (1.109) (1.115) (1.168)
Period 0.468 -0.195 1.626%* 2.369%#%x 2.075%*
(0.466) (0.183) (0.758) (0.793) (0.794)
TaRL x Period -1.021* 0.603** -1.085 -1.046 -1.158
(0.594) (0.247) (1.019) (1.203) (1.110)
Control mean 17.098 7.847 50.225 47.480 49.114
Controls Yes Yes Yes Yes Yes
School FE Yes Yes Yes Yes Yes
Students 1272 1273 1286 1286 1286

Notes: regression estimates on standardised mental health and wellbeing outcomes. Coefficients of interest
Are reported with robust standard errors in parentheses, clustered at the class level; *; **; and *** denote
significance at the 10; 5; and 1 percent levels respectively. Controls include student age, sex, and standard variables
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6. Appendix F

Figure A.6: Teacher reported student difficulties

Composite SDQ Composite SDQ

(raw) (standardised)
TaRL -0.096 -0.088
(0.155) (0.142)
Control mean 2.680 0
Controls Yes Yes
Students 1,262 1,262

Robust standard errors in parentheses. Controls include student age, sex, and
standard variables; *** p<0.01, ** p<0.05, * p<0.1

7. Appendix G

Figure A.7: Impact of TaRL on Educational success outcomes (raw)

Math Test Score Attendance

TaRL -4.093 -0.141
(3.258) (0.300)
Period 6.850%%* 0.297
(1.651) (0.190)
TaRL x Period 3.104 -0.270
(2.244) (0.478)
Control mean 54.125 990.403
Controls Yes Yes
School FE Yes Yes
Students 1126 982

Robust standard errors in parentheses. Controls include student age, sex, and
standard variables; *** p<0.01, ** p<0.05, * p<0.1
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8. Appendix H

Figure A.8: Student tool

STUDENT QUESTIONNAIRE

Marth Easzt Francistown Zchool Mame: Gid
Are Tou 2 pirl or 2 bor

Full name: Bor

Are vou 2 TaRL stodent? TES NO Ape: Easeline Endlins

Instruction: Flease select the answers that are true for vou. It would help us if vou znswered all the items as best as you can even
if you are not absolutely certain, or the question seems =illy. Plazse answer based on how yvou have been fasling over the past threa
months (over the last school term). If you do not want to answer any of the guestions, no one will be vpset with you. Thank Tou

for your time. Ase you ready to start?

I try to be nuce to other people. [ care about ] Mot . -
1 their fealines Tros ] Somewhat Troe ] Certzinly Troe
- . ] Mot . .
2 | Tam sestless, I cannot stay stll for long T ] Somewhat Troe ] Cestainly Troe
3 :Lget asl;m of headaches, stomach-aches, or ']:mel Mot [ ] Somewhat Troe [ ] Cestainly True
I usoally share with others (food, games, ] Mot . -
4 pens/pancils, etc) Troe ] Somewhat Troe ] Certnly Troe
_ ] Mot ; ;
5 I gat very 2ngey and often loze my temper Tros ] Somewhat Troe ] Certainly Troe
I am wsually on my own. I generally play alone ] Mot ] Somewhat Troe ] Certainly Troe
8 or ksep to myzelf Taue
7 T uswally do as I am told 'I;L'Fe] Not ] Somewhat Troe ] Certzinly Troe
8 | I'wozryalot 'I':f?e] Net ] Somewhat Troe ] Certainly Troe
I am helpful if zomeone 13 hort, vpzet, or ] Mot g -
9 feeling i Tros ] Somewhat Troe ] Certainly Troe
10 | Iam constantly fidgeting or squirming .E:EE] Not ] Somewhat Troe ] Certainly Troe
. ] Mot ; ;

11 | Ihave one pood friend or more o ] Somewhat Troe ] Certainly Troe
12 I fight a lot. [ can make other peogple do what I ] Mot [__] Somewhat Troe [__] Cectainly True
want Troe :

- ] Mot g -

13 | Iam often unhappy, dovwn-hearted or tearful Tros ] Somewhat Troe ] Certzinly Troe

14 | Other people my age generally ke me 'I':f?e] Net ] Somewhat Troe ] Certainly Troe
- | Iam easly distracted; I find it difficult to ] Mot y .

15 PR Troe ] Somewhat Troe ] Cestainly Troe
I am nervous in new situations. I ezsily lose ] Mot r .

16 confidence Troe ] Somewhat Troe ] Cestainly Troe
_ . . ] Mot E -

1 I am kind to vosager children T ] Somewhat Troe ] Cestainly Troe
. . ] Mot . .

18 | Iam often accuzed of lying or cheating T ] Somewhat Troe ] Cestainly Troe
Other children or young people pick on me or ] Mot . .

19 bully me T ] Somewhat Troe ] Cestainly Troe
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I oiften volunteer to help others [parents, Not -
2 ? Zomewhat True erminly T
o tezchers, children) Trme - hat e T e
J

21 | I think before I do things 'I['rl_.'le] Hat Zomewhat True Certainly True

an | I ftakes things that are not mine ffom home, Mat 2 -

22 | choel or clset oo Somewhat True Certainly True

- I get on better with adules than with peopla my Not a -

23 crom age — Somewhat True Certainly Troe

J
24 | I have many fears, T am easily scared ’T['rl_.le] Hat Zomewhat True Cerminly True
- - — — =

a5 I finich the work I'm doing. My attention iz Not 2 what True Certsind- Troe
good Tme . - ’

26 | I feel zad or empry Naver Sometimes U[Te]n [] Always

o | Ioecary when I think I have deone poordy at T a . .

2 . i MNaver Sometimes Oren [] Always
I would feal afrzid of being on my own at .

28 home - Never Sometimes D[?e]n [] Always

29 | Nothing is much fon anmmores MNaver Sometimes U[Te]n [] Always
I wrorry that something awfil will happen to T a . .

30| onein my fmily MNaver Sometimes Oren [] Always
I am afraid of being in crownded places [hke

M shopping centars, the movies, buses, busy Ierer Zometimes [ﬁe]n [] Always
playprounds)

32 | Iweorry wihat other people think of me Naver Sometimes U[Te]n [] Always

slespi Nev 3 i L] Always

33 | I have oouhle slesping Never ometimes b [] Al

34 | I feel scared if [ have to sleep on my own Never Sometimes D[?e]n [] Always

33 | I have problems: with my sppetite Never Sametimes D[?e]n [] Always
I suddenly become dizzy or Gint when there is . 2 . .

36 1o reason for this Newer Sometimes Efen [] Always
I have to do some things over and over zgain L]

37 | (like washing my hands, cleaning or putting [_] Mever [_] Sometimes [_] Abways
N . Often :
thihgs in 2 certam order)

38 | I have no enerpy for things Never Sometimes [ﬁe]n [] Always
I suddenly start to tremble or shake when there . 2 . .

¥ | i no reason for this [ ] e [ ] Sometima: Oiften [ Afwar:

40 | I cannot think cleary MNaver Sometimes U[Te]n [] Always

41 | I feel worthless Never Sometimes [ﬁe]n [] Always
I have to think of special thoughts (kike

42 | mumbers or words) to stop bed things fom Naver Sometimes U[Te]n [] Always
happening

43 | I think zbout death Never Sometimes D[?e]n [] Always

i i Nev 3 i L Always

44 | I feel lika T don't want to move Never ometimes Ot [] Al

= | Iwooory that Iwill suddenly get 2 scarad feeling . 2 . .
45| hen thers s e to be afraid of Newer Sometimes S [] Always

46 | Iamtired alot Naver Sometimes Efen [] Always

~ | I feel afraid that I wnll make a fool of myzelf - - ] .
4 front of people ] MNever ] Sometimes Ofeen [_] Abways
I have to do some things in just the nght way . . .
I stop bad thinps from happening [ Mever [ Sometimes Often [ Afways
49 | I feel restless ] Mever ] Sometimes e [ ] Abways
50 | I worry that something bad will happen to me ] Mever ] Sometimes ﬁn [ ] Abways

Facilitator Name:

Date of completion:

9. Appendix I
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Figure A.9: Teacher Tool on observed student behaviour

TEACHER QUESTIONNAIRE

Student Name:

Teacher Name:

Date:

Std. and class:

| Baseline / Endline

Is vour student 2 TaRL student?

Yes / No

For each question, select Not True, Somewhat True or Certainly True. Please give vour answers on the basis of how things have been

this vear (2022) for the student. The student

Shares readily with other
children (treats, toys,
pencils etc)

O kgaogana sentle le ba
bangwe(dinekere, diTor,
dipensele etc)

[LA_] Not True

[ B_] Somewhat True

[_C_] Certainly True

Often fights with ather
children or bullies them

Gantsi o lwa le bana ba
bangwe kana o a ba

tshwenvya

A ] Not True

[_B_] Somewhat True

[LC_] Certainly True

Is easily distracted,
concentration wanders

O iteega tsebe motlhofo,
o eta mogopolo

[_A_] Not True

[_B_] Somewhat True

[_C_] Certainly True
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10. Appendix J

Figure A.10: Sample of student exam
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11. Appendix K

Ethics Discussion- Brief Explanations

As recommended by Asiedu et al. (2022) and seen in Crawfurd et al. (2023), the

study reflects on the following ethical questions when collecting of primary data.

(1) Policy equipoise. Policy equipoise refers to uncertainty regarding the net
benefits of the policy/intervention. In the case of this research study, this is the
first study that empirically investigates the impact of the foundational learning
intervention (TaRL) on the mental health of young people. As such this evidence

generation was necessary.

(2) The role of researchers with respect to implementation. As the solo
author of this study, I did not have any direct decision-making power over how or
whether to implement the intervention. This study was fully independent from the

programme implementers.

(3) Potential harms to research participants. The intervention under study

does not pose any potential harm to participants or non-participants.

(4) Potential harms from data collection. The research was approved by the
Botswana Ministry of Basic Education. My data collection team did not observe any
distress and the research was respectful of community norms. The research study
obtained written consent from parents/caretakers of all the children in the study,
and assent was obtained by the children prior to data collection. The data collection
team did not observe any distress from the children during the data collection
periods but there was a risk assessment protocol in place following the guidelines
recommended by Principal Education Officer. In addition, the was approved by the
institutional research ethics committee at the University of Oxford (UK, Ref No

SSH/BSG-C1A-22-01, February 7th, 2022).

(5) Financial and reputational conflicts of interest. There were no financial
conflicts of interest with respect to results of the research. Also, there was no
potential reputational conflicts of interest with respect to the results of the research.

That said, I did previously work as the research and programme manager for the
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implementing organisation (Youth-Impact). However, at the time of this research

study, I had not been employed by the organisation for 3 years.

(6) Intellectual freedom. There are no contractual limitations regarding the
reporting of this research. Research funds were raised independently, and the im-
plementing organisation was not involved in the analysis or interpretation of the

data.

(7) Feedback to participants or communities. A research report has been
shared with the Regional Education office that approved the study. Pending addi-
tional funds, a dissemination event will be held in the region to further disseminate

the findings in the community:.

(8) Foreseeable misuse of research results. There is no foreseeable risk that the
results of this research will be misused or deliberately misinterpreted by interested

parties to the detriment of other interested parties.
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B| Mindfulness: Appendices

1. Appendix A
Figure B.1: Combined index score utilising a means score of each outcome

Table 8: MBSR trecatment cffects on behaviour change

(1) (2) (3) (1) (5) (6) (M)

Improved Less argnments Less arguments  Foens on Less stress Combined

Appetite  mood w/ siblings) parents school work — at home Index
Treatment 0.185 0.515" 0.265 (.335 0.156 0.336""" 0.299***
(0.125)  (0.168) (0.161) (0.195) (0.089) (0.106) (0.077)
Observations 208 208 208 208 208 208 208
School FE Yes Yes Yes Yes Yes Yes Yes

Notes: Fach column represents a different behaviour change dependent variable as indicated by the column header. All outcomes are
standardised against the mean and standard deviation of the control group. Standard errors are in parentheses, clustered at class level.
Adjust g-values are as follows: (178, .104, .051, .018, .142, .086. Estimales are significant at the *10%, **5%, and ***1% level..

The combined index score equally weights each behaviour change

dependent variable.
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C|

1. Appendix A

English Medium Instruction: Appendices

Figure C.1: The 1994 Language Policy in relation to the Constitution

Constitution of the Federal Democratic
Republic of Ethiopia (1994)

Article 5: All Ethiopian languages shall enjoy
equal state recognition.

Amharic shall be the working language in
the federal government.

Members of the federation may by law
determine their respective work
languages.

Article 39: Rights of Nations, Nationalities and
Peoples:

Every Nation, Nationality and People in

determination, including the right to
secession.

Every Nation, Nationality and People in
Ethiopia has the right to speak, to write
and to develop its own language; to
express, to develop and to promote its
culture and to preserve its history.

Ethiopia has an unconditional right to self-

Education and Training Policy (1994)

3.5 LANGUAGES AND EDUCATION

3.5.1 Cognizant of the pedagogical advantage of
the child in learning in mother tongue and the
rights of nationalities to promote the use of their
languages, primary education will be given in
nationality languages.

3.5.2 Making the necessary preparation, nations
and nationalities can either learn in their own
language or can choose from among those
selected on the basis of national and countrywide
distribution.

3.5.3. The language of teacher training for
kindergarten and primary education will be the
nationality language used in the area.

3.54 Amharic shall be taught as a language of
countrywide communication.

3.5.5 English will be the medium of instruction for
secondary and higher education.

3.5.6 Students can choose and learn at least one
nationality language and one foreign language for
cultural and international relations.

3.5.7 English will be taught as a subject starting
from Grade one.

3.5.8 The necessary steps will be taken to
strengthen language teaching at all levels.

source: Heugh et al., 2007
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2. Appendix B

Figure C.2: Language of Instruction used in Primary Schooling and in Teacher Training

Region Primary Grade Teacher Training
Grade 1 - 4 Grade 5 - 6 Grade 7 - 8 Grade 1 - 4 Grade 5- 8
SNNPR | Amharic, English English Ambharic Dawro, | Englsh
Dawro, Gamo, (all subjects) Gamo Gedeo,
Gedeo, Gofa, Gofa,Hadivya,
Hadiyva, Kembata,
Kembata, Kafinono,
Kafinono, Kontigna,
Kontigna, Korete Sidama,
Korete Sidama, Silt, Wolatya
Sild, Wolatya Hadiva
Hadiya Sidama
Sidama Wolayta
Wolayta
Amhara Amharic, Amharic, English for Amharic, Awingi | English
Awingd, Awingd, mathematics
Hammittena, Hammittena, | and science
Oromiffa Oromiffa
Ambharic,
Avwingd,
Hammittena,
Oromiffa for
the other
subjects
Afar Ambharic Ambharic English
Afar (ABEZ) (all subjects)
Oromia Oromiffa, Amharic
Tigray Tigringna
Somali Somali, Somali, English for
haric haric marher_nahcs
and science
Somali for the
other subjects

*ABE= Alternate Bazic Education ; Sousce: adzpted from Heogh, 2007 8 Vigoch, 2013
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3. Appendix C

Figure C.3: Distribution of EMI by Grade in Somali Region

In which primary grade does this school start to use English as the language of instruction?

Grade Schools Students Percent Cum.
Grade 1 3 335 13.03 13.03
Grade 3 1 139 5.41 18.44
Grade 5 3 339 13.19 31.62
Grade 7 3 883 34.34 65.97
Mother tongue only 4 875 34.05 100
Total 2,571 100

4. Appendix D

Figure C.4: Impact of EMI on Math Outcomes (winsorized 5% in each tail)

1) (2) (3)
EMI -0.081 -0.255%** -0 170
(0.127) (0.075) (0.044)
Lagged math score 0.621%++*
(0.022)
Control mean 0 0 0
Schools 38 38 38
Observations 4,413 4413 4413

Outcome has been standardised using the control group mean and standard deviation. Columns 2 and 3 regress
test scores on full set of covariates. Column 3 specifies the value-added model including a lagged achievement

score. Robust standard errors in parentheses are clustered at the school level . *** p=<0.01, ** p<0.05, * p<0.1
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5. Appendix E

Figure C.5: Impact of EMI on English Outcomes (winsorized 5% in each tail)

@ @ (3)
EMI 0.394** 0.147 0.079

(0.185) (0.101) (0.057)
Lagged English score 0.51 8k

(0.025)

Control mean 0 0 0
Schools 33 38 38
Observations 4,420 4,420 4,420

Outcome has been standardised using the control group mean and standard deviation. Columns 2 and 3 regress
test scores on full set of covariates. Column 3 specifies the value-added model including a lagged achievement

score. Robust standard errors in parentheses are clustered at the school level . *** p=0.01, ** p<0.05, * p=0.1

6. Appendix F

Figure C.6: EMI Treatment Heterogeneity by the English Language Improvement Pro-
gramme (ELIP)

Mathematics English
EMI -0.223%%* 0.077
(0.050) (0.072)
EMI * ELIP (Mathematics teachers) 0.159 0.051
(0.103) (0.091)
ELIP (Mathematics teachers) -0.118
(0.075)
Lagged Mathematics Score 0.612%+*
(0.022)
EMI * ELIP (English teachers) 0.017
(0.125)
ELIP (English teachers) 0.066
(0.064)
Lagged English Score 0.518***
(0.025)
Control mean 0 0
Controls Yes Yes
Schools 38 38
Observations 4,413 4,413

Qutcome has been standardised using the control group mean and standard deviation. Columns 2 and 3

show the VA estimates including the full set of covariates and a lagged achievement measure. Robust

standard errors in parentheses are clustered at the school level ; *** p<<0.01, ** p=0.05, * p<0.1.

7. Appendix G
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Figure C.7: Heterogeneity by EMI Grade of Transition

Mathematics English
EMI Grade 1 Transition 0.085 0.619*+*

(0.160) (0.198)
EMI Grade 5 Transition -0.133 0.27 4#k*

(0.079) (0.090)
EMI Grade 7 Transition -0.220%%% -0.087

(0.115) (0.142)
Lagged mathematics score 0.609*++*

(0.022)
Lagged English score 0.505%**

(0.024)

Control mean 0 0
Controls Yes Yes
Schools 37 37
Students 4,413 4,413

QOutcome has been standardised using the control group mean and standard deviation.

Robust standard errors in parentheses are clustered at the school level; *** p<0.01, ** p=0.05, * p=<0.1.

8. Appendix H

Figure C.8: Teacher statistics on years of teaching experience

Total years of teaching experience

® Math teachers (mother-tongue) ™ Math teachers (EMI)

English teachers (mother-tongue) = English teachers (EMI)
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9. Appendix I

Figure C.9: Dependent and independent variables used to in study sample

Panel A: Amhara Region (Treatment)
Ohs. Mean,/ proportion Std Dev.  Aln Max

Math zcore wave 1 717 -0.15 093 =220 285
Math zcore wave 2 717 -0.13 093 254 294
Enghsh score wave 1 717 -0.07 0.90 -1.87 0 326
Enghsh score wave 2 717 0.09 092 187 364
Sext (1= Gaud) 717 056 0.50 0 1
Ape i years 717 14.05 143 11 22
Age at Grade 1 717 6.4 1.15 4 12
School Grade 717 747 050 7 8
Help with homework at home (1=Yes) 717 0.60 0.49 0 1
B.ead books out of school (1=Yes) 717 0.81 0.39 0 1
Attended pre-school (1=Yes) 717 021 040 0 1
Mother can read and write i any language 717 0.34 0.47 0 1
1=Yes)

Father can read and <write i any 717 0.63 048 0 1
language (1=Yes) )

Sibling can read and wrte in any language 717 0.90 0.31 0 1
(1=Yez)

Math Teacher Age in Years 717 2826 398 24 44
Female Math Teacher 717 0.13 0.33 0 1
Math Teacher tramming quabfication 717 0 0 0 0
{1=University Degree)

Speciahisation in Math (1=Yes) 717 027 0.44 0 1
Math Teacher Experience (Years) 717 918 478 3 21
Math Teacher ELIP 717 0.06 0.24 0 1
i1=ztarted / completed)

Englsh Teacher Age in Years 717 3674 688 21 50
Femzle English Teacher 717 043 050 0 1
Enghsh Teacher traming quabfication 717 0 0 0
{1=University Degree)

Englsh Teacher ELIP {1=started/completed) 717 0.35 048 0 1
Enghsh Teacher Expenence (Years) 717 1412 G601 2 28
Shaft/Full Day {1=5hft) 717 1 0 1 1
Number of worlang latrines /todlets for student 717 218 1.40 1] 4
use

Functional pedagogcal center (1=Yes) 717 079 0.41 0 1
PFunctional library (1=Yes) 717 079 0.41 0 1
Sposts/Play area 717 1 0 1 1
Electricity normally connected (1=Yes) 717 0.74 0.44 0 1
Locakty (1=Ushan) 717 0.34 0.47 0 1
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Panel B: SNNP Region (Treament)

Ohbs. Mean/ proportion Std. Ain Max
Dev.
Alath zcore wave 1 1,233 0.18 1.08 -2.03 3.52
Math score wave 2 1233 0.01 1.04 -2.40 296
Englsh score wave 1 1233 0.92 1.22 =205 417
English score wave 2 1,233 0.82 1.16 -2.4 3.64
Sex (1= Gad) 1233 054 0.50 1] 1
Age 1n years 1233 1421 1.48 11 27
Age at Grade 1 1233 6.03 1.33 4 20
School Grade 1233 743 0.49 7 2
Help with homework at home (1=Yesz) 1,233 074 044 1] 1
Read books out of school (1=Yes) 1,233 0.93 0.26 0 1
Attended pre-schoal (1=Yes) 1233 074 044 1] 1
Mother can read and write m any language (1=Yes) 1233 0.68 0.47 0 1
Father can read and wate i any 1233 0.77 042 0 1
language (1=Yes) )
Sibling can read and write i any language (1=Yes) 1,233 077 042 0 1
Math Teacher Age in Years 1233 36.34 1137 20 39
Female Math Teacher 1233 0.08 027 1] 1
Math Teacher traming quabfication (1=University 1233 0.35 048 0 1
Degree)
Specialisation in Math (1=Yes) 1233 092 027 1] 1
Math Teacher Experience (Years) 1233 15.75 11.66 1 37
Math Teacher ELIP 1233 0.20 040 1] 1
{1=started /completed)
English Teacher Age in Years 1233 3824 1122 23 3
Femszle English Teacher 1,233 028 0.45 1] 1
English Teacher traming qualification (1=University 043 0.50
Degree) 1233 0 1
English Teacher ELIP {1=started/ completed) 1,233 .67 047 0 1
English Teacher Expenence (Years) 1,233 18.00 11.40 3 36
Shaft, Full Day (1=Shft) 1233 0.82 0.3 1] 1
Number of working latrines /todlets for student use 233 1.72 0.53 | R
233 3

Functional pedagomeal center {1=Yes) 1,233 0.73 044 0 1
Functional library (1=Yes) 1,233 0.95 022 1] 1
Sposts/Play area 1,233 1 0 1 1
Electricity normally connected (1=Yes) 1233 0.96 020 0 1
Locakty (1=Usbhan] 1233 0.54 0.37 ] 1
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Panel C: Afar Region (Treatment)

Obs. Mean/ proportion Std. Min Max
D

Math zcore wave 1 623 -0.157 0.918 2032 3015
Math zcore wave 2 683 -0.221 0.869 2118 2392
English score wave 1 633 0.078 1.011 2416 3075
English score wave 2 633 0.079 1.054 -2.375 3.307
Sex (1= Gal) 628 0.503 0.500 ) 1
Age 1n years 523 14.378 1.803 11 2
Age at Grade 1 623 6.781 1.443 4 19
School Grade a8 T487 0.500 7 2
Help with homework at home (1=Yes) 23 0776 0417 0 1
Read books out of school (1=Yes) 683 0.908 0.293 0 1
Attended pre-zchool (1=Yes) G623 0.510 0.500 0 1
Mother can read and write in any language (1=Yes) 633 0.443 0.497 0 1
Father can read and write in anyv 683 0577 0.494 0 1
language (1=Yes) )
Sibling can read and wnte i any language (1=Yes) 538 0.622 0.485 0 1
Math Teacher Age in Years G623 30.817 5.680 23 45
Female Math Teacher 633 0 0 0 0
Math Teacher traming qualification (1=Umversity 523 0594 0.308 0 1
Degree)
Specialization in Math [1=Yes) a8 1 Q0 1 1
Math Teacher Ezpenence (Years) 633 9901 5.914 2 25
Math Teacher ELIP 621 0 Q0 ) 0
(1=started /completed)
English Teacher Age in Years 628 33.594 6.682 21 42
Femszle English Teacher G623 234 0424 0 1
English Teacher tramning qualification (1=Urniversity 538 0.363 0.481 0 1
Degree)
Englizh Teacher ELIP (1=started/completed) 623 0.733 0443 0 1
Englizh Teacher Expenence (Years) 683 13.394 8.937 1 29
Shaft,/Full Day (1=Shaft) 628 1 0 1 1
MNumber of working latrines /todets for student use 533 Q927 5779 2 16
Functionsl pedagogical center (1=Yes) 683 0722 0445 0 1
Functional library (1=Yes) 633 0.722 0.448 ) 1
Sports,/Play area 523 0770 0421 0 1
Electricity normally connected (1=Yes) 538 0.936 0.245 0 1
Localty (1=Usban) a8 0936 0.245 ] 1

159



Panel D: Oromia Region (Control)

Ohbs. Mean/ proportion Std. Dev. Min Max
Math score wave 1 578 023 1.12 -203 332
Mlath score wave 2 578 026 1.07 198 296
English score wave 1 578 0.33 1.14 -1.87 381
English score wave 2 578 026 1.03 -237 364
Sex (1= G} 578 053 0,50 0 1
Age n years 578 14,46 1.24 12 19
Age at Grade 1 578 703 1.02 4 12
School Grade 578 7.56 050 7 8
Help wath homewodk at home (1=Yes) 578 0.69 044 0 1
Read books out of school {1=Yes) 578 093 026 0 1
Attended pre-school (1=Yes) 578 047 050 0 1
Mother can read and write in any language (1=Yes) 578 063 048 0 1
Father can read and wate i any 578 0,70 046 0 1
language (1=Yes) )
Siblng can read and wate i any language (1=Yes) 578 077 042 0 1
Math Teacher Age in Years 578 3743 10.65 23 534
Femzle Math Teacher 578 013 0.34 0 1
Math Teacher training qualification (1=University 578 07 044 0 1
Degree)
Specialization in Math (1=Yes) 578 1 0 1 1
Alath Teacher Ezpenence (Years) 578 16.90 11.15 1 34
Math Teacher ELIP 57 0.63 045 0 1
i(1=started /completed)
English Teacher Age in Years 578 30,36 589 24 40
Femszle Englizh Teacher 578 0.39 049 0 1
English Teacher tramnmng quabification 578 050 050 0 1
{1=Usaversity Degree)
English Teacher ELIP (1=started/completed) 578 083 0.35 0 1
English Teacher Experence (Years) 578 19.84 7.30 2 31
Shaft/Full Diay (1=5hift) 578 1 0 1 1
Number of working latrines /tolets for student use 578 289 1.72 2 8
Functional pedagogcal center (1=Yes) 578 093 022 0 1
Functional library (1=Yes) 578 082 0.39 0 1
Sposts,/Play area 578 1 0 1 1
Electricity normally connected (1=Yes) 578 083 0.35 0 1
Locality (1=Ushan) 578 043 0.50 0 1
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Panel E: Tigray Region (Control)

Obs.  Mean/ proportion Std. Min  Max
Dev.

MMath zcore wave 1 1,204 -011 092 -203 333
Math score wave 2 1,204 -0.12 0.94 -212 0 2467
English score wave 1 1,204 -0.16 0.88 -2.23 417
English score wave 2 1,204 -0.12 0.96 204 G4
Sex (1= Girl) 1,204 055 0.50 0 1
Age in years 1,204 13.68 1.01 12 21
Age at Grade 1 1,204 6.83 0.70 4 15
School Grade 1,204 749 Q.50 7 8
Help with homework at home (1=Yes) 1,204 073 0.45 0 1
Read books oot of school (1=Yes) 1,204 0.88 0.32 0 1
Atftended pre-school (1=Yes) 1,204 0.44 0.50 0 1
Mother can read and write in any language 1,204 0.49 0.50 0 1
(1=Yes)
Father can read and write in any 1,204 0.74 0.44 0 1
language (1=Yes)
Sibling can read and write in any language 1,204 0.87 0.34 0 1
(1=Yes)
MMath Teacher Age in Years 1,204 31.39 3.60 24 35
Female Math Teacher 1,204 0.18 0.39 0 1
MMath Teacher training qualification 1,204 0.09 0.29 0 1
{1=TUniversity Degree)
Specialization in Math (1=Yes) 1,204 1 1 1
MMath Teacher Experience (Years) 1,204 11.83 397 1 15
Math Teacher ELIP 1,204 0.11 0.31 0 1
(1=started/completed)
English Teacher Age in Years 1,204 32.23 2.65 28 37
Female English Teacher 1,204 0.34 0.47 0 1
English Teacher training qualification 1,204 0 Q 0 Q
{1=University Degree)
English Teacher ELIP (1=started/completed) 1,204 0.56 0.50 0 1
English Teacher Experience (Years) 1,204 12.52 1.97 8 15
Shift/Full Day (1=Shift) 1,204 1 0 1 1
Number of working latrines /toilets for student 1,204 3.80 281 1 )
use
Functional pedagogical center (1=Yes) 1,204 1 Q 1 1
Functional library (1=Yes) 1,204 1 Q 1 1
Sports,/Play area 1,204 0.79 0.41 0 1
Electricity normally connected (1=Yes) 1,204 0.95 0.22 0 1
Locality (1=Urban) 1,204 0.47 0.50 0 1
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