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This paper presents the findings of longitudinal research conducted in Ethiopia exploring the
effects of COVID-19 school closures on children’s holistic learning, including their socio-
emotional and academic learning. It draws on data from over 2,000 pupils captured in 2019
and 2021 to compare primary school children’s dropout and learning before and after school
closures. The study adapts self-reporting scales used in similar contexts to measure grade 4—6
pupils’social skills and numeracy. Findings highlight the risk of widening inequality regarding
educational access and outcomes, related to pupils’ gender, age, wealth and location. They
also highlight a decline in social skills following school closures and identify a positive and
significant relationship between pupils’ social skills and numeracy over time. In conclusion,
we recommend a need for education systems to promote children’s holistic learning, which

is even more vital in the aftermath of the pandemic.
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Key messages

e In Ethiopia, COVID-19 school closures widened gender, age and wealth inequalities
in education.

*  Longitudinal data show a decline in Ethiopian pupils’ social skills during the
school closures.

e There is a strong and positive relationship between pupils’ social skills and numeracy

over time.
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Introduction

School closures have affected the educational trajectories of many learners globally
due to the COVID-19 pandemic. As a result, dropout from school and learning loss
have become a pressing concern. This is especially true in education systems in low-
and lower-middle-income countries that were struggling to achieve basic outcomes
for all children even before the pandemic.

Ethiopia is an important example of already low levels of primary school completion
and learning. As a result of the pandemic, an estimated 26 million learners were
out of school for a minimum of five months, and often longer (Yorke et al, 2020;
2021a). During this time, efforts to support students’ learning remotely did not reach
all students, especially those who are most disadvantaged. In addition, these children
also missed out on important in-school support such as school feeding programmes,
emotional support in safe and protective spaces, and opportunities for them to
strengthen their capacities to build relationships and handle the heightened stresses
of everyday life (Jenkins, 2020; UNESCO, 2020). Even after schools reopened,
emerging evidence suggests that not all pupils have returned to continue their
education (Favara et al, 2021). For many children in Ethiopia and other low-income
countries, these school closures and subsequent dropout and learning loss may have
litelong consequences.

The impact of the COVID-19 school closures on students’ education has highlighted
the need for a more holistic approach to assessing learning. A growing body of evidence
has drawn attention to the importance of socio-emotional learning (SEL), especially
in the context of the COVID-19 pandemic (Yorke et al, 2021b). More broadly, the
literature has identified how SEL offers valuable benefits in terms of educational
progress and attainment, wider life outcomes and the ability to navigate adverse
situations and circumstances (Dercon and Krishnan, 2009; Brunello and Schlotter,
2011; INEE, 2016). In the context of growing inequalities and adversity, SEL therefore
may be particularly relevant. However, the majority of evidence concerning the role
and value of SEL has come from high-income contexts, while little is known about
children’s SEL in low- and lower-middle-income countries, including how it interacts
with the acquisition of academic skills such as literacy and numeracy.
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This paper aims to address that gap using longitudinal data collected from over
2,000 primary school pupils in grades 4 to 6 in Ethiopia during the period 2019 to
2021, before and after the COVID school closures. Our study design allows us to
track the educational trajectories of students during this critical period, identifying
which children returned to school and which children dropped out. Importantly, we
explore changes in students’ SEL, specifically their social skills, and academic outcomes
over the period, and the relationship between these different aspects of learning.

The paper is structured as follows: the next section discusses the Ethiopian education
context; we then review the relevant literature regarding children’s holistic learning
focused on low- and lower-middle-income countries; the subsequent section outlines
the methodology used and its limitations; then we set out the key results and discuss
the findings before concluding the paper.

Ethiopian context

Since 2000, Ethiopia has made considerable progress to expand access to primary
education. According to official government statistics, universal primary enrolment is
close to being achieved nationally, although with considerable variations across regions
and rural-urban locations (MoE, 2020a). Gender gaps have narrowed over time,
although girls continue to face additional challenges in benefiting from education.
Opverall, learning levels are low (Woldetsadik, 2013; Iyer et al, 2020).

Following the confirmation of the first case of COVID-19 in Ethiopia in March
2020, the government closed all schools. To support learners during COVID-related
school closures, the government put in place strategies to support students’ distance
learning, which included educational programmes broadcast through radio for
primary school pupils, and explicitly stated the need to provide additional support to
disadvantaged students (MoE, 2020b). However, evidence suggests that the support
provided did not reach all learners, especially those who are most marginalised due,
for example, to the limited access to resources and infrastructure needed to continue
learning, such as electricity and technology (Yorke et al, 2020).

From October 2020 onwards, schools started to reopen in a phased approach. As the
school year runs from September to June, this meant that pupils missed out on around five
months of schooling, as they were automatically promoted to the next grade. Challenges
during this process included ensuring that all students returned to school, helping them
to catch up on lost learning and catering for the diverse needs of different groups. In
Ethiopia, as in many other countries around the world, there were fears that learners from
poor families and facing other disadvantages would be at greater risk of dropping out
and learning loss due to lower levels of household resources (such as radios) and parental
support during school closures (Yorke et al, 2020; 2021a). Particular concerns have been
raised with respect to girls” educational opportunities in Ethiopia, given they have been
disproportionately affected by the pandemic with evidence highlighting increased domestic
responsibilities, greater risk of abuse and sexual exploitation, and increased likelihood of
early marriage and teen pregnancy (Tiruneh, 2020; Ford et al, 2021).

Literature review

To date, much of the available literature has focused on the effects of school closures
on students’ academic learning (Moscoviz and Evans, 2022; Patrinos et al, 2022).
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However, the pandemic has also highlighted the importance of assessing children’s
holistic learning, including both academic and socio-emotional outcomes (Cardero,
2020; Partnership for Resilience, 2020; UNESCO, 2020).

SEL is generally understood as comprising the process of developing a wide set of
holistic skills, traits and aptitudes that have value both in and of themselves, and also
play a role in acquiring other key attributes and competencies. Various frameworks
exist to conceptualise and operationalise SEL, sometimes using terms like ‘psychosocial
skills’, ‘non-cognitive skills’ and ‘21st century learning’ to emphasise children’s
particular outcomes (Duckworth and Yeager, 2015). Across these frameworks,
however, there is consensus that SEL concerns learners’ social skills to communicate
and collaborate with other people, their abilities to manage individual emotions
and control behaviours, and several broader competencies to achieve goals, solve
problems and make responsible decisions (Zins and Elias, 2007; Jones and Doolittle,
2017; CASEL, 2020).

Literature highlights numerous benefits of SEL for shaping learners’lives and wider
societal progress. Evidence from studies in both high- and low-income countries
describes a positive and possibly bidirectional relationship between aspects of SEL
and children’s early academic skills and subsequent progression (Blair and Razza,
2007; Brunello and Schlotter, 2011; von Suchodoletz et al, 2015; Wolf and McCoy,
2019). Beyond schooling, SEL appears to support coping skills for maintaining good
mental health, lay foundations for building positive and healthy relationships, and
even predict income and health many years later (Immordino-Yang and Damasio,
2007; Moffitt et al, 2011; Diamond, 2014; UNESCO, 2020). The importance of
these benefits for holistic life outcomes has become even more pronounced in the
context of the pandemic, given the increased challenges and inequalities facing many
learners and their families.

To date, however, there has been relatively limited research on children’s holistic
development and SEL in low- and lower-middle-income countries, particularly over
time and in the context of major shocks like the pandemic. In part, this reflects some
of the complexities of measuring SEL and key aspects like social skills, not least the
need to situate them within the relevant cultural context, and to ensure comparability
and equivalence when adapting tools from one setting for use in another (Jukes et al,
2018). Studies of SEL in low- and lower-middle-income countries have nevertheless
examined children’s psychosocial development and well-being in contexts affected
by disaster, conflict or migration, and evaluated the impact and success of different
educational programmes and interventions to boost students’ holistic learning
(Borisova et al, 2017; Abimpaye et al, 2019; Borzekowski et al, 2019; Forsberg
et al, 2019; INEE, 2016; Tubbs Dolan, 2019). Longitudinal research by Wolf and
McCoy (2019) on the bidirectional relationship between preschool children’s SEL
and emerging academic skills in Ghana also revealed that while early literacy and
numeracy predicted all aspects of SEL measured, the reverse was not necessarily true.
Meanwhile, studies on learners’ social skills in low-income settings tend to focus on
children with special educational needs, such as autism spectrum disorder (Nnamani
et al, 2019; Major et al, 2021).

There is also some evidence available regarding children’s SEL and developmental
trajectories in Ethiopia through the Young Lives programme. Since 2002, the
programme has collected rich longitudinal data through a combination of quantitative
and qualitative methods to investigate the association between SEL and household

4
Unauthenticated | Downloaded 12/16/22 10:44 AM UTC



Ruptured school trajectories

poverty, changes in agency and self-efficacy during adolescence, children’s well-being,
and experiences following a parental death (Camfield and Tafere, 2009; Dercon
and Krishnan, 2009; Himaz, 2009; Camfield, 2012; Espinoza Revollo and Ogando
Portela, 2019). More recently, the programme has investigated adolescents’ experiences
and welfare during school closures due to COVID-19, including with respect to
their resilience and mental health, and the particular impact on girls (Favara et al,
2021; Ford et al, 2021; Porter et al, 2021; van der Gaag, 2021).

However, in low- and lower-middle-income countries worldwide, including in
Ethiopia, there remains a clear gap in longitudinal evidence on how the SEL of
primary school—aged children evolves over the course of their formal education. As
yet, there have been no longitudinal analyses examining changes in both academic
outcomes and SEL for primary school—aged children during the pandemic, either in
Ethiopia or other low-income countries. This paper therefore addresses that research
gap by drawing on quantitative data from 2019 and 2021, including data regarding
children’s social skills, as the next section outlines.

Methodology

Research purpose and questions

We use longitudinal data from the same pupils in Ethiopia between 2019 and 2021
(before and after school closures) to understand pupil dropout and learning trajectories.
In particular, we explore the interaction between academic outcomes and social skills
as a proxy for SEL, taking account of wider child and other background factors. In
particular, we seek to answer the following three research questions (RQs):

1. What factors are associated with Ethiopian children dropping out of primary
school following the COVID-19 school closures?

2. How have Ethiopian children’s SEL and academic learning changed during the
COVID-19 school closures?

3. What is the relationship between children’s SEL and numeracy over this period,
once other factors are taken into account?

As described later, we draw on quantitative data collected by the Research on
Improving Systems of Education (RISE) programme in Ethiopia in June 2019 (at
the end of the 2018/19 academic year), and again in January 2021 (once schools had
reopened). The RISE data tracked primary school students from the lower level of
primary education prior to school closures, through the transition into the upper
level of primary education once schools reopened.

Measuring social skills

‘We used established self-reporting scales to measure children’s social skills during both
rounds of data collection. These involve participants rating themselves and their level
of agreement with statements like ‘I make friends easily’ and ‘I like to share things
with others’. Such scales provide an effective tool for capturing responses from large
groups within narrow timeframes, offer access to feelings and attitudes that may be
difficult to observe, and have been used by previous studies to examine children’s
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SEL in diverse settings (Haroz et al, 2017; Assessment Work Group, 2019; Forsberg
et al, 2019).

In particular, we measured pupils’ social skills as an aspect of their wider SEL. At both
time points, participants rated these skills using the same items from the Children’s
Self Report Social Skills Scale, which had been previously used and validated in
Ethiopia and other similar contexts (Danielson and Phelps, 2003). This enabled us
to compare children’s responses before and after the school closures.

Prior to their use, the Children’s Self Report Social Skills Scale items were
reviewed by Ethiopian experts to ensure that they were culturally sensitive and age-
appropriate for the primary Ethiopian pupils. The specialists, for example, queried
the inclusion of ‘I look at people when I talk to them’ as being unsuitable in the
context given prevailing Ethiopian norms around children making eye contact with
adults. Following this review process, we identified seven suitable items which were
then finalised, translated carefully into seven languages and piloted with a smaller
number of Ethiopian learners to check the psychometric properties of the scale
before the main data collection. The items are set out in Appendix 1, Table 1A. For
example, pupils rated themselves on statements like ‘Other people like me’ and ‘1
help others when they need help’ using a five-point Likert scale with the following
options: Strongly Disagree; Disagree; Undecided; Agree; and Strongly Agree (for
information on using Likert scales, see Krosnick and Presser, 2010 and Leung, 2011).

The learners were guided in groups to complete the surveys, responding individually
on their own with pencil and paper to keep their answers confidential. The guidance
ensured that all pupils understood the statements and instructions, regardless of their
reading abilities. For ethical reasons and common to other surveys of this kind in
Ethiopia, we obtained the children’s voluntary informed assent at the start of the
surveys and minimised the number of statements to reduce time out of lessons, and
therefore any disruption to the pupils’ learning (Homan, 2001).

Learning assessments

The participating children also completed literacy and numeracy assessments in
both 2019 and 2021, which included common items across the two rounds of data
collection. The tests used established instruments adapted from Young Lives, which
had been developed drawing on guidance from the Ethiopian Ministry of Education
and the National Educational Assessment and Examinations Agency (Kim et al,
2021). Example tasks for literacy included reading exercises and answering basic
comprehension questions.

Across regions in Ethiopia, a wide range of languages are spoken and used in the
classroom. Given linguistic differences, direct comparability of pupils’ literacy and
reading scores are problematic (Yorke and Ogando, 2018). For this reason, the study
focuses on children’s numeracy in the analyses related to academic outcomes. The
numeracy assessments comprised 25 multiple-choice items in 2019 and 30 items in
2021, with 15 common anchor items across the tests to enable comparison. These
required children to perform basic tasks such as putting four numbers into ascending
order, identifying shapes and solving problems using fractions and division.

Children’s performance on the tests was analysed using item response theory (IRT),
which identifies the difficulty of specific tasks and places them on a common scale
(Tiruneh et al, 2021). Specifically, we used a concurrent calibration approach and
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fitted a two-parameter logistic model to the item responses, which estimated them
simultaneously on an interval scale using pooled data from both time points. Responses
to the items that were unique to either 2019 or 2021 were treated as missing for
the pupils that did not complete them. The anchor items thereby provided a link
between the tests while the unique items increased the precision of the individual
estimates. Learners’ scores were then transformed and standardised to have a mean of’
500 and a standard deviation of 100. This approach enabled us to directly compare
pupils’ performance in 2019 with their scores in 2021.

Covariates and background information

We further captured data regarding background characteristics of the children and
their households at one or both time points. These variables were necessary to
investigate factors associated with pupil dropout and changes in learning, and to
control for factors that could affect the relationship between social skills and academic
outcomes. Key background information about the children and their households were
recorded before the pandemic in 2019, including their age, gender, family size and
wealth, and whether or not their primary caregiver could read a basic sentence. We
also captured data regarding their teachers’ qualifications and years of experience in
order to understand their associations with different aspects of children’s learning. A
narrower set of characteristics was then resurveyed after schools reopened in 2021,
specifically the pupils’ age, class grade and the language spoken at home. In the
longitudinal analyses, we used variables and covariates drawing on the 2021 responses
wherever relevant, especially for factors like age and grade that were expected to
have changed. For the other background characteristics, it was assumed that there
would not have been significant changes over the two years, so we used data from
the 2019 round of collection.

Sampling and descriptive statistics

Sampling for the research drew on the approach adopted by Young Lives in Ethiopia
and built on by earlier rounds of RISE data collection (Hoddinott et al, 2019).
Drawing on previous longitudinal data captured by RISE enabled us to achieve an
illustrative picture of learning across Ethiopia and to track the same children over time
to generate longitudinal evidence regarding their social skills and dropout. A total
of 138 government schools were selected from six regions in proportions according
to their population size and the balance of people living in rural and urban areas
(Table 1). Within schools, pupils were randomly sampled. Changes in the sample are
examined in further detail below with respect to the attrition analysis.

Table 2 sets out the descriptive statistics for the matched sample to provide a picture
of the data and the types of children surveyed. In 2019, the children in the sample
were enrolled in grade 4 and typically 11 years old. By 2021, these children were
mainly in grade 6 with a mean age of 13 years, having transitioned from the lower
to the upper level of Ethiopian primary education (MoE, 2020a). In 2021, 15% were
over age for their grade. This is calculated as being two or more years older than
the intended age, being 12—13 years old for pupils in grade 6. The vast majority of
children, 91.1%, were ‘on track’ and had been promoted from grade 4 into grade 6
between 2019 and 2021, without the apparent need for them to repeat a year of
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Table 1: Data collection breakdown by region, round and pupil gender

Region Number of schools | 2019 data collection 2021 data collection
Female | Male Total Female | Male Total
Addis Ababa 20 236 239 475 215 219 434
Ambhara 25 254 274 528 219 231 450
Benishangul Gumuz | 14 161 195 356 101 128 229
Oromia 37 396 440 836 297 368 665
SNNPR? 22 252 224 476 196 179 375
Somali 20 163 150 313 141 122 263
Total 138 1,462 1,522 | 2,984 | 1,169 1,247 | 2,416
Percentage - 49.0 51.0 100.0 | 48.4 51.6 100.0

Note: @ Southern Nations, Nationalities and Peoples’ Region.

Table 2: Descriptive statistics for Ethiopian sample

Variable | Grade 6
Child and household characteristics

Female (%) 48.4
Average age (years) 13.0 (1.5)
Over age (%) 15.0

‘On track’ (%) 91.1
Rural (%) 61.8
Caregiver literacy (% literate) 27.8
Average household size 5.9(2.1)
Teacher characteristics

Teacher holds certificate (%) 10.8
Teacher holds diploma (%) 80.9
Teacher holds degree (%) 6.6
Average teacher experience (years) 4.8 (4.4)
Number of observations 2,416

Note: Standard deviations shown in parentheses (where appropriate).

schooling. Only just over a quarter of pupils’ caregivers could read a basic sentence
and most of their teachers held a professional diploma or above. In some cases, data
were missing for individual children, for example, regarding their household size or
caregiver literacy. For those learners, we used multiple imputation to estimate their
values on the missing variables, based on their other responses.

Apnalytical approach and attrition

‘We used a mix of bivariate analyses and multivariate regressions to answer the RQs in
order to investigate children’s dropout and learning during the school closures. First,
analysis for RQ1 entailed logistic regressions to explore the key factors that predict
the likelihood of a child enrolled and surveyed in 2019 dropping out before the data
collection in 2021. Second, we used standardised z-scores for pupils’ social skills in
a panel data set combining 2019 and 2021 responses, as well as the IRT numeracy
scores, to address RQ2 and ran f-tests to examine the significance of changes over
time and differences by learners’ gender and location. This entailed examining the

Unauthenticated | Downloaded 12/16/22 10:44 AM UTC



Ruptured school trajectories

social skills scores for their psychometric properties at both time points, summarised
in Appendix 2, creating standardised z-scores with means of 0 and standard deviations
of 1 for each item, and then averaging the z-scores across the seven social skills items
(Espinoza Revollo and Ogando Portela, 2019). (Histograms showing the distribution
for both social skills and IRT numeracy scores are also set out in Appendix 2.) Finally,
the analyses for RQ3 used a further panel data set and multivariate linear regressions to
examine the relationship between pupils’social skills and academic outcomes between
2019 and 2021. We further clustered standard errors by school to accommodate the
effects of similarities between pupils according to the school they attend.

Before conducting these analyses, we investigated patterns of attrition between the
data collection in 2019 and 2021. In total, 2,741 children participated in the 2019
data collection and completed the social skills assessment. Of these, 2,431 were still
enrolled in 2021, of whom 2,416 participated in the second round of data collection.
This reduction from 2,741 in 2019 to 2,416 in 2021 equates to an attrition rate of
11.9% of learners in 2019 who were missing from the 2021 data collection. The
majority of these children had dropped out from school (see below in response to
RQ1 for further details) but the difference between the attrition and dropout rates
concerns learners who were enrolled in school but could not be physically located at
the time of the 2021 data collection. Reasons given included both temporary absence
for children who were ill or in hospital on the day of the surveys, to longer-term
arrangements where learners had changed school or migrated to different areas with
their families. Eight pupils also declined to take part in the study.

To examine patterns of attrition, we conducted analyses using logistic regressions
to predict the likelihood of a child being unavailable for assessment in 2021, taking
other variables into account. The results in Table 3 identify that older children were
more likely to drop out between 2019 and 2021, but there is also lower attrition for
learners from families in the wealthiest tercile. In light of these results and to minimise
bias arising from non-random attrition, we calculated attrition weights which we
used in the models. We followed the approach outlined by Fitzgerald et al (1998),
which entailed running two probit models, one to estimate attrition as a function of
the variables that we predicted to affect our outcome of interest, and a second that
also included variables that we considered to only affect the likelihood that a child
remains in school. We then used the predicted probabilities from both models to
construct the attrition weights as the ratio of these predicted probabilities.

Limitations

Notwithstanding these measures to minimise bias, the findings reported in the next
section must be interpreted in light of several important limitations. First, given the
research design, we cannot make claims regarding direct causality. As such, although
we draw on longitudinal data to examine changes in children’s social skills, numeracy
and school enrolment, we cannot unequivocally claim that any changes during the
period of the COVID school closures necessarily result from disruption associated
with the pandemic.

Second, the study only measured one aspect of learners’ SEL, their social skills,
at both time points and future research could usefully examine more components
of children’s SEL over time. Third, the findings must be understood subject to the
limitations of using self-reporting measures to investigate pupils’ SEL. For example,
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Table 3: Logistic regression results showing the likelihood of attrition between 2019
and 2021

Grade 4/6
Gender (base group: female) -0.21 (0.12)
Age 0.15"+*(0.03)
Caregiver literacy (base group: no/low literacy) —0.01 (0.15)
Family wealth (base group: first tercile/poorest) Second tercile -0.16 (0.15)
Third tercile —0.41%(0.19)
Household size —0.02 (0.03)
Location (base group: rural) 0.08 (0.17)
Region (base group: Addis Ababa) Ambhara 0.26 (0.25)
Benishangul Gumuz | —0.63 (0.36)
Oromia 0.09 (0.25)
SNNPR 0.61* (0.25)
Somali 0.65%(0.27)
Constant —3.55**(0.47)
Observations 2,741
Pseudo R-squared .03

Notes: * p < .05, ** p < .01, ** p < .001. We used the results in this model to inform the attrition weights
used in the subsequent analyses.

more respondents agreed with the items than disagreed with them, which created
a negative skew in the distributions. The ratings also represented how learners felt
about their skills on the specific day, which could vary over time or differ from their
actual competencies. There are further questions regarding if and how children’s
perceptions and responses evolve as they grow up and mature. Indeed, recent OECD
(2021) research discovered that 15-year-olds reported lower SEL than 10-year-olds,
which could reflect short-term fluctuations in attitudes or older learners becoming
more self-conscious, self-aware and therefore more self-critical as they progress into
adolescence (Soto, 2016). However, the scales that we used have been validated in
other related contexts, and we also validated them further using factor analyses,
summarised in Appendix 2 (Sushama et al, 2000; Hussein, 2013; Yorke et al, 2021¢).

Results

This section presents the findings of the study, taking each RQ in turn.

Dropout from primary school following school closures

The first RQ focuses on the factors associated with Ethiopian children dropping
out of primary school during the COVID-related school closures. Overall, 2,741
pupils in the sample were enrolled in grade 4 during the data collection in 2019.
Of those children, 2,431 were still enrolled in 2021 after the schools had reopened.
The difference of 310 learners equates to a dropout rate of 11.3% of the total initial
sample. To examine factors associated with dropout, we ran logistic regressions to
identify variables that are associated with the probability of a child dropping out
between 2019 and 2021. In the first model, we included learners’ gender, age,
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caregiver literacy, region, location (whether they lived in a rural or urban area) and
their family’s size and wealth tercile. In the second model, we added a variable for
pupils’ standardised IRT numeracy scores in 2019 to understand any relationship
between learners’ dropout and their academic performance (Table 4).

The results reveal, first, that the learners’ gender predicts whether or not they
dropped out during the closures. In both models, the significant odds ratios below
1 indicate that girls were significantly more likely to drop out than boys between
the surveys in 2019 and 2021. Second, the significant odds ratios above 1 for pupils’
age shows that older learners dropped out with greater likelihood than younger
children. Third, the significant odds ratio below 1 in the second model reveals that
pupils achieving high numeracy scores in 2019 were less likely to drop out than
their low-performing peers. In both models, family wealth is not significant, which
potentially reflects its interaction with the other variables, such as household size,
caregiver literacy or location, in an urban or rural area.

Taken together, these findings show that girls, older pupils and low performers in
2019 were significantly more likely than their peers to have dropped out of school
by the time the surveys were conducted in 2021. This suggests that the pandemic
has widened existing inequalities between learners, and that children who were
already disadvantaged in 2019 may now face even greater obstacles to attend and
complete school.

Table 4: Logistic regression results (odds ratios) showing the likelihood of dropout
between 2019 and 2021

Model 1: child, family and | Model 2: Model
school characteristics 1+2019 IRT
numeracy scores

Gender (base group: female) 0.75* (0.09) 0.76*(0.10)
Age 1.16* (0.04) 1.17++(0.04)
Caregiver literacy (base group: no/low literacy) | 1.00 (0.15) 1.01 (0.16)
Family wealth (base group: | Second tercile 0.84 (0.13) 0.84 (0.13)
first tercile/poorest) Third tercile 0.69 (0.14) 0.69 (0.14)
Household size 0.98 (0.03) 0.98 (0.03)
Location (base group: rural) 1.08 (0.19) 1.14 (0.20)
Region (base group: Addis | Amhara 1.23(0.32) 1.16 (0.30)
Ababa) Benishangul 0.59 (0.22) 0.48 (0.18)

Gumuz

Oromia 1.17 (0.30) 1.07 (0.27)

SNNPR 2.01** (0.52) 1.74% (0.46)

Somali 1.71 (0.47) 1.41 (0.41)
2019 IRT numeracy scores - 0.85*(0.06)
Constant 0.03*+(0.01) 0.02*+(0.01)
Observations 2,741 2,741
Pseudo R-squared .03 .04

Notes: * p < .05, ** p < .01, *** p < .001. Standard errors are shown in parentheses and based on the original
log-odds scale. These models are also adjusted to include attrition weights, recognising that the attrition rate
(11.9%) was slightly higher than the dropout rate (11.3%) as some enrolled learners could not be located on
the day of the 2021 assessment.
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Changes in social skills and numeracy following school closures

To respond to RQ2, we next examined longitudinal changes in social skills and
learning outcomes among pupils who were enrolled in school during both rounds
of data collection. Such information is important for education systems in Ethiopia
and elsewhere to understand changes in children’s learning during the pandemic and
to inform strategies to support pupils to catch up as schools reopen.

Figure 1 shows the social skills z-scores for the panel of learners who were surveyed
in both 2019 and 2021. The red line indicates the overall decline, while the other lines
show the trends by groups disaggregated for learners’ location and gender. Tables 5
and 6 also set out the mean z-scores for different groups of pupils over time and a
comparison of z-scores between groups at both time points respectively. In each case,
the tables show the results of t-tests to explore the significance of the differences,
using binary variables for the survey year and learners’ gender and location.

Overall, most learners indicated similar levels of social skills in 2019, with the
exception of urban girls whose responses were noticeably higher. However, all
pupils showed a statistically significant decline in social skills over the period of the

Figure 1: Changes in social skills between 2019 and 2021

0.3

2019 (Grade 4) 2021 (Grade 6)

Overall e == == Rural Girls Rural Boys

Urban Girls Urban Boys

Table 5: Mean z-scores and t-test results for differences in social skills between 2019
and 2021

Group 2019 social skills z-score | 2021 social skills z-score Change t-value
Overall 0.16 -0.17 -0.33 16.83*
Urban girls 0.26 0.01 -0.25 6.31%
Rural girls 0.15 -0.26 -0.41 10.48*+
Urban boys 0.14 -0.06 -0.20 4.93%
Rural boys 0.13 -0.26 -0.39 10.87#**

Note: * p < .05, ** p < .01, ** p < .001. n= 2,416.
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COVID-19 school closures. This means that fewer children in 2021 agreed with
statements like ‘Other people like me’ and ‘I make friends easily’ than in 2019.
Table 6 also highlights significant differences between the groups of learners at
one or both time points. Specifically, girls reported stronger social skills than boys
in 2019 but this difference disappeared in 2021. By contrast, urban learners showed
significantly higher social skills than rural children during both rounds of surveys.
Further, although all learners reported reductions in social skills, the gradient of decline
is steepest for the rural pupils, especially compared to the urban boys, which suggests
widening disadvantage and the greatest losses in skills for children in rural locations.
The trends in learners’ numeracy during the school closures, however, look quite
different. The red line in Figure 2 shows an overall small increase in numeracy scores
while Table 7 compares mean IRT scores in 2019 and 2021, in both cases with
performance further disaggregated by gender and location. At each time point, pupils
in urban settings scored significantly higher than learners in rural areas. Boys also
performed significantly better than girls in 2019 but this difference had disappeared
by 2021. The chart further indicates that all groups of learners showed some gains
in average numeracy, although these started from a low base and the extent of such
improvements also varied depending on pupils’ gender and location. Specifically,
urban and rural girls display similar numeracy gains during the COVID-19 school

Table 6: Mean z-scores and t-test results for differences in social skills in 2019
and 2021

Measure Girls Boys t-value Rural Urban t-value
2019 social skills 0.20 0.14 2.50% 0.14 0.20 —2.41"
2021 social skills -0.15 -0.18 1.09 -0.26 -0.02 —7.51%
Change in social skills -0.35 -0.32 -0.71 -0.40 -0.22 —4 54x+

Note: * p < .05, ** p < .01, ** p < .001. n= 2,416.

Figure 2: Changes in IRT numeracy scores between 2019 and 2021
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Table 7: Mean IRT scores and t-test results for differences in numeracy in 2019
and 2021

Measure Girls Boys t-value Rural Urban t-value
2019 numeracy 507.65 521.99 —3.29* 489.18 559.29 | —16.44*
2021 numeracy 522.05 529.72 -1.73 497.86 574.16 | —17.70**
Change in numeracy 14.40 7.73 1.68 8.68 14.87 -1.63

Note: * p < .05, ** p < .01, ** p < .001. n=2,416.

closures, whereas urban boys show the greatest progress and rural boys the smallest
improvements.

To better understand these gains and the difference between urban and rural
learners, we also compared pupils’ changes in numeracy during the school closures
with their progress during the 2018/19 academic year, before the disruption caused
by the COVID-19 pandemic. Using grade 4 learners’ numeracy scores at the start and
end of the 2018/19 academic year, we determined an average increase of 34 points
(or 0.34 standard deviations) over the period. Assuming that pupils should have been
able to achieve the same progress (of 34 points) between the end of grade 4 and start
of grade 6, we predicted their performance on an assessment of similar difficulty in
2021 if the schools had not closed. However, between 2019 and 2021 numeracy
scores only improved by an average of 12 points (0.12 standard deviations), suggesting
a loss in learning during the COVID-19 school closures. Disaggregating the results
further by location, we find that urban learners progressed by less than half (15 points
compared to 37 points) and rural pupils by less than a third (10 points compared with
32), which suggests growing inequalities following the pandemic school closures.

To summarise, the findings from a descriptive analysis of the longitudinal data
for Ethiopian pupils captured in 2019 and 2021 indicate that their social skills
declined during the COVID-19 school closures, with rural learners experiencing
the greatest losses. These could reflect the periods of isolation during the pandemic
where learners were deprived of opportunities to interact with their peers and
to refine important interpersonal skills. The difference between urban and rural
areas could further reflect the reduced opportunities to meet with friends and
peers outside family households for learners in more remote areas, or the limited
resources to engage with distance learning, for example because of poor internet
coverage. Over the same period, the pupils showed small gains in numeracy but
these vary according to children’s gender and location, start from a low base and
fall far short of the expected trajectories for learning before the pandemic closed
Ethiopian schools.

Relationship between social skills and numeracy

The third RQ examines the bidirectional relationship between pupils’ social skills
and academic outcomes, namely their social skills and numeracy, during the school
closures and taking wider factors into account. This entailed running two sets of
multivariate linear regressions, where children’s standardised scores for social skills
and numeracy in 2021 comprised the respective dependent variables. Tables 8 and 9
present the regression results for social skills and numeracy, respectively. In each case,
attrition weights were applied to the regressions as explained earlier and the standard
errors were clustered by school.
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In each case, we built the models step-by-step to include new controls and
covariates, selecting the variables based on earlier RISE analyses and a review of the
relevant literature in Ethiopia (Tiruneh et al, 2021). First, we considered the extent
to which pupils’social skills in 2019 predict their social skills in 2021, and their 2019
numeracy predicts their 2021 scores, before taking account of other factors (model 1,
Tables 8 and 9). We then added individual learner factors, specifically their gender,
age and class grade to accommodate the effects of any grade repetition, as well as
their 2021 score on the other measure, 2021 numeracy as a predictor of 2021 social
skills and vice versa (model 2). We next incorporated family variables, whether the
pupils’ primary caregiver could read a basic sentence (model 3a) and the size and
wealth of the household (model 3b). Finally, we included the learners’ teacher’ years
of experience and highest qualification (model 4), and the school region and location,
whether rural or urban (model 5).

To check the sensitivity of our results, we conducted further analyses set out in
Appendix 3. Tables 3A and 3B show the results of regressions for pupils’ 2021 social
skills and numeracy without using imputed data for the learners’ missing values.
Tables 3C and 3D show the final regression models including a dummy variable for
whether or not imputation was used to address data missingness. In each case, the
variable is not statistically significant and supports the robustness of the results. Finally,
Tables 3E and 3F set out the final models using both social skills and numeracy scores
from 2019 to predict pupils’ social skills and numeracy in 2021 respectively. They
highlight the relatively weak relationship between learners’ 2019 social skills and both
their 2021 social skills and numeracy.

Overall, the results for the social skills regressions reveal that learners’ 2019 scores
are significantly related to their 2021 responses but the coefficient is extremely small,
suggesting that the relationship is relatively weak. This contrasts with the comparatively
strong association between pupils’ 2021 social skills and their numeracy. Specifically,
children’s 2021 numeracy significantly and positively predicts their 2021 social skills
in all models (2-5), even when controlling for different child, household and school
variables. Learners’ family wealth is also related to their social skills, with pupils from
the most affluent backgrounds reporting significantly higher skills in their surveys.

The findings also shed further light on the trends presented in Figure 1 and the
decline in children’s social skills during the school closures. Across the models, the
coeficients for learners’ gender are not statistically significant, which is consistent
with the ¢-test result in Table 6 that shows a lack of difference between girls’and boys’
social skills in 2021. This contrasts with a significant gender diftference in social skills
in 2019 and reflects the slightly increased loss in social skills among girls during the
period of the school closures. However, the coefficient for learners’ location is also
insignificant, in contrast to the difference between rural and urban children indicated
in Table 6. Several factors could account for this variation, such as the inclusion of
attrition weights and variables for pupils’ region in the regressions. The interaction
between learners’ location and household wealth is also likely to explain some of the
difference, suggesting that children’s family resources and afluence account for at least
some of the variation in social skills between pupils living in urban and rural areas.

The results for learners’2021 numeracy in Table 9 show, first, a strong, positive and
statistically significant relationship between children’s numeracy performance in 2019
and their scores in 2021, even after controlling for individual, household and school
variables. Second, both pupils’ 2021 social skills and their class grade significantly
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predict their 2021 numeracy, holding other factors constant. Third, although family
variables like household size and caregiver literacy cease to be significant when taking
region and location into account, learners taught by more experienced teachers
scored significantly higher on numeracy, despite the coeflicient being very small.

Together, these findings regarding children’s social skills and numeracy in 2021
offer valuable insights relating to their learning trajectories, especially in light of the
COVID-19 pandemic. First, the relatively small association between pupils’social skills
in 2019 and 2021 suggests a potentially ruptured link in their SEL before and after
the 2020 school closures. This is consistent with international concerns around the
adverse effects of prolonged social distancing and isolation on children’s development
as countries sought to contain the virus. For example, fewer Ethiopian respondents
in 2021 than 2019 reported making friends easily, helping other people and sharing
things, which may reflect the limited occasions for social interactions while schools
were closed, and therefore the reduced opportunities for learners to practise their
interpersonal skills.

By contrast, the positive association between pupils’ social skills and numeracy
is much stronger, even after controlling for other related variables. Children who
performed well on the 2021 numeracy tests also reported good social skills. Similarly,
the relationship between learners’ numeracy scores in 2019 and 2021 is significant
and large, showing close links between pupils’ early performance and their subsequent
attainment. Comparing these associations, namely the relationship between children’s
skills before and after the school closures, could suggest that the pandemic has had
a greater and more adverse impact on learners’ social skills than on their numeracy.

In summary, the regression analyses highlight the limited relationship between
Ethiopian children’s social skills in 2019 and 2021, but a strong and positive association
between social skills and numeracy during the period between 2019 and 2021. This
relationship remains significant even when taking factors such as pupils’ age, gender,
family circumstances and location into account.

Discussion

This paper has drawn on longitudinal research regarding Ethiopian pupils’social skills
and numeracy outcomes assessed in both 2019 and 2021 to examine their learning
trajectories in light of COVID-19. By using data captured before and after the
school closures, we have explored the possible impact of the pandemic on children’s
educational experiences, academic progress and SEL development. Although the
study design precludes assertions regarding direct causality, the research nevertheless
offers several valuable and useful insights.

First, the findings relating to RQ1 and patterns of dropout between 2019 and
2021 raise concerns regarding increasing inequalities among different groups of
children. Specifically, the results reveal that girls, older pupils and poor performers
were significantly more likely to fail to resume their education even after schools
reopened. Numerous factors might account for their increased dropout: early
marriage and pregnancy among female students; greater domestic responsibilities or
expectations to contribute to the family purse; or fresh questions around the value and
relevance of formal education, particularly from poor and illiterate parents of older
learners and low achievers (Yorke et al, 2020; 2021a; Sabates et al, 2020; Tiruneh,
2020; Ford et al, 2021). Whatever the cause of an individual child dropping out, the
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unequal prevalence across different groups highlights the need to target those groups
of children most at risk of not returning to school as they continue to contend with
the effects of the pandemic. This suggests the need for increased support, investment
and incentives for girls and learners in rural locations to continue and complete their
basic education. It also highlights the possible need for alternative education pathways
for those children from more disadvantaged backgrounds who have dropped out,
perhaps through accelerated, parallel or informal learning initiatives like the nine-
month Complementary Basic Education programme which has achieved success for
some students in Ghana (Carter et al, 2020).

Second, the analyses for RQ2 identify a significant decline in pupils’ social skills
during the period of the school closures. As shown in Figure 1 and Table 5, all
groups of learners reported lower social skills in 2021 than in 2019, regardless of
their gender and location. Furthermore, the regressions reveal a small association
between children’s social skills across the rounds of data collection. This means that
pupils who agreed with statements like ‘I make friends easily’ and ‘I feel confident
talking to others’ in 2019 might not necessarily have expressed the same agreement
in 2021. Such finding contrasts with the results of pre-pandemic research by Wolf
and McCoy (2019) in Ghana who found that early SEL strongly and significantly
predicted later SEL over successive time points.

Measurement issues may account for at least some of the difference. Although
pupils responded to exactly the same seven items in 2019 and 2021, the results of
psychometric tests summarised in Appendix 2 reveal better ‘goodness of fit’ indicators
for the 2021 social skills measure and statistics, than for the 2019 data. Together with
the negative skew of children’s 2019 responses and their tendency to agree with the
item statements, the small association between learners’ reported social skills in 2019
and 2021 must be treated with some caution.

Opverall, however, and taken together, the findings provide evidence of seemingly
worsening social skills and ruptured learning trajectories in light of COVID-19.
On the one hand, the decline in social skills could reflect the adverse consequences
of prolonged periods of isolation, social distancing and school closures during the
pandemic. On the other hand, the limited association between social skills in 2019 and
2021 could suggest a possible disruption to their SEL development, and underlines
the importance of fostering social skills in addition to academic outcomes during
major crises. In the event that schools close again for further protracted periods in the
future, whether due to COVID-19 or otherwise, education ministries and schools
themselves should consider mitigation measures to minimise the adverse impact on
their learners’ SEL.

Between different pupils, the data regarding losses in social skills also highlight
potentially widening learning inequalities. For example, Figure 1 shows the steepest
declines and the greatest reductions in social skills among children in rural settings,
which accords with evidence regarding lower levels of support for Ethiopian pupils’
learning during the school closures depending on their location (Yorke et al, 2020;
2021a). Similarly, Table 8 reveals significantly stronger social skills for students from
the wealthiest families. This aligns with the findings of the OECD (2021) study,
which identified a positive relationship between all aspects of learners’ SEL surveyed
and their socio-economic status. Such differences could result from more affluent
and middle-class parents making greater investments of time or resources in their
children’s SEL, through home support, extracurricular activities or impressing on
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them the importance of wider learning for longer-term success. Conversely, poorer
parents and caregivers may have less time to support their children’s SEL, whether
during COVID or otherwise. In any case, these variations by wealth and location
emphasise the need to promote SEL including social skills within schools to minimise
learning inequalities and thereby mitigate the long-term effects of the pandemic.

Third, the trends in Figure 2 regarding pupils’ numeracy show more promising
signs with small improvements in scores for all groups of children, notwithstanding
the 2020 school closures. Again, there are clear performance gaps between urban
and rural learners, and although boys scored higher than girls at both time points
in line with wider RISE research in Ethiopia before the pandemic, these gender
differences cease to be significant when other child, family and school factors are
taken into account (Tiruneh et al, 2021).

A key finding from the analyses for R Q3 concerns the strong and positive relationship
between pupils’ 2021 numeracy and social skills, which remains significant even after
controlling for their 2019 results and other relevant variables. Numerous studies around
the world have to date sought to examine and explain the links between children’s
SEL and their academic learning. As with most other studies of this kind, the present
research does not claim causality but rather highlights the positive and seemingly
multiplicative interactions between Ethiopian pupils’ social skills and their academic
outcomes. This aligns with existing literature, for example, the longitudinal study
by Wolf and McCoy (2019), which suggested that higher attainment in skills like
mathematics, reading and problem-solving could increase children’s self-esteem, self-
efficacy and self-confidence, and thereby encourage more prosocial behaviours like
sharing and cooperating with their peers. Pupils with stronger social skills may further
be viewed more favourably by both teachers and classmates, and therefore better able
to secure greater support for their learning (Liew, 2012). Similarly, a review by the
Girls’ Education Challenge (2018: 17) emphasised the value of self-esteem, motivation
and aspiration as a ‘softer middle layer of change’ to explain the connection between
SEL and academic performance.

Between such literature and the current findings, the bidirectional association
between social skills and academic learning like numeracy may therefore be best
understood as akin to a virtuous circle, as set out in Figure 3. On one side, gains
in mathematics, reading and other school subjects may nurture improvements
in pupils’ self-confidence, self-efficacy and self-esteem, their sense of worth and
belief in their own capacity, and consequently their social skills and disposition to
engage in prosocial behaviours. On the other side, stronger social skills may enable
children to forge eftective relationships with their peers, teachers and even family
members to secure support for their academic learning, whether during everyday
life or times of crisis.

Conclusion

Since schools closed in March 2020, education researchers, planners and policy
makers have queried the impact of the COVID-19 pandemic on children’s learning,
in both the short and the long term. Concerns were raised about the potential adverse
consequences for students worldwide and the growing inequalities for learners
contending with existing disadvantage (Ford et al, 2021; Kaffenberger, 2021; Porter
et al, 2021). This paper contributes to understanding the effects of the pandemic
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Figure 3:Emerging model for the relationship between social skills and
academic outcomes
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on children’s educational trajectories by using longitudinal quantitative data from
Ethiopian pupils before and after the school closures.

The findings advance current knowledge in three main respects: by highlighting
the risk of widening inequalities regarding educational access and outcomes,
whether relating to pupils’ gender, age, wealth or location; by quantifying the losses
in participating Ethiopian children’s social skills during the school closures; and by
identifying the positive and significant relationship between their social skills and
numeracy over time. Although the findings must be understood in light of several
limitations, including regarding the use of self-reported measures, the focus on social
skills as an aspect of SEL and the inability to make causal assertions, they provide
lessons on the potential effects of the pandemic for social change, for example, if girls
and children from poor households are more likely to drop out of school following
the pandemic. Similarly, the association between social skills and numeracy points at
the interconnected and potentially interdependent nature of children’s learning, and
the value of fostering all aspects of their holistic development.

The study therefore has implications for both future research and education
planning in relation to children’s holistic learning and SEL, in Ethiopia and
elsewhere. In particular, within schools, communities and households, the findings
emphasise the need to promote SEL in conjunction with, rather than in isolation
from, pupils’ academic outcomes. This implies that planners, teachers, headteachers
and guardians need to work together to support the incorporation of SEL into
children’s educational experiences. This could include establishing dedicated offices
to develop approaches for mainstreaming SEL within education, including during
crises and closures; designing and implementing specialised teacher training to
share practical pedagogies and methods for promoting SEL; reviewing curricula,
syllabi and related documents to ensure that they align with teaching approaches
to foster SEL in schooling, which could include specitying standards and strategies
for integrating SEL into academic subjects and the wider school culture; and
committing additional resources to timetabled extracurricular activities that nurture
SEL, such as clubs and safe spaces for girls. It could also support arguments for ‘self-
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contained classrooms’ during the lower primary years in Ethiopia and elsewhere,
whereby one teacher guides and oversees children’s learning and progress across all
domains of development, rather than rotating between classes to instruct different
subjects (Melese and Tadege, 2019).

To conclude, this paper has highlighted the importance of children’s SEL, drawing
on longitudinal data from Ethiopia captured before and after the 2020 school closures.
Against the backdrop of COVID-19, students’ holistic learning and well-being have
come into sharper focus, not least given their connection with academic progress,
and their relevance for creating rounded, responsible and adaptable citizens who can
handle the stresses and uncertainties of modern life.
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Appendices

Appendix 1: social skills measure

Table 1A: Social skills scale items

Social skills scale items Strongly Disagree | Undecided | Agree | Strongly
disagree agree

. | feel confident talking to others.

. Other people like me.

. | like to share things with others.

. | help others when they need help.

. | make friends easily.

OO | |W|IN |~

. If I hurt someone, | say sorry.

7.1 am polite towards others (e.g.
greetings, saying thank you).

Source: Children’s Self Report Social Skills Scale (CS4) (Danielson and Phelps, 2003).

Appendix 2: distributions and psychometric properties

Figure 2A: Distribution of zscores for 2019 social skills responses

Density
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Figure 2B: Distribution of zscores for 2021 social skills responses

< T T T T
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In addition to examining the distribution of the social skills scores, we conducted
confirmatory factor analysis to test the hypothesised model and the extent to which
it explained the pupils’responses. Specifically, we used the asymptotically distribution
free estimation method, which is preferable to maximum likelihood estimation
where the sample size is large and the data violate assumptions of normality (Huang
and Bentler, 2015). As shown in Figures 2A and 2B, the social skills responses were
negatively skewed with more learners conveying their agreement with the scale items
than disagreeing with them.

The models were constructed based on the anticipated relationships, namely that
each scale item was driven by the latent variable representing pupils’ social skills
(Matsunaga, 2010). The models for each time point, 2019 and 2021, were then
estimated and yielded standardised coefficients ranging from .64 to .85, indicating
that every item contributed to the social skills scale. Table 2A shows the loadings,
Cronbach’s alpha for reliability and various ‘goodness of fit’ statistics and thresholds
for the different models, which indicate whether the scale shows unidimensionality
with all items contributing to the social skills factor. These include the chi-squared
test, comparative fit index (CFI), Tucker-Lewis index (TLI), the root mean square
of error of approximation (RMSEA) and the standardised root mean square residual
(SRMR). Multiple indicators of fit are important for such factor analyses because
some are particularly sensitive to certain characteristics of the data, for example, the
chi-squared test which often shows statistically significant results for large samples,
such as that used in this study.
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Table 2A: Psychometric properties for social skills scales

Social skills Threshold 2019 data 2021 data
Cronbach’s alpha - 729 .881
Coefficient loadings - .75-.85 .64-.73
Chi-squared p>.05 p<.05 p<.05
CFI >.95 .816 .970

TLI >.90 724 .955
RMSEA <.06 .056 .026
SRMR <.08 .050 .017

Source: Primary data 2019 and 2021.

Opverall, the statistics indicate that the models for Ethiopian pupils’ social skills show
a good level of fit for the 2021 data, but less so for the 2019 data. The 2019 figures
for both CLI and TLI fall below the specified thresholds that indicate a good fit. The
chi-squared test also shows lower fit for both models but this may be because such a
large sample size was used. By contrast, RMSEA and SRMR show good fit for both
the 2019 and 2021 data, being more robust with larger samples (Matsunaga, 2010).

Regarding learners’ numeracy, Figures 2C and 2D show the distribution of their
IRT scores from the assessments conducted in 2019 and 2021 respectively.

Figure 2C: Distribution of IRT scores for 2019 numeracy
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Figure 2D: Distribution of IRT scores for 2021 numeracy
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Appendix 3: sensitivity checks for social skills and numeracy
regressions
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Table 3C: Sensitivity check regression for 2021 social skills z-scores

(5) Full model coefficients
(standard errors)

2019 social skills 0.07* (0.03)
2021 numeracy 0.18** (0.02)
Missing values imputed 0.03 (0.07)
Gender (base group: female) —0.04 (0.03)
Age 0.00 (0.01)
Class grade —0.01 (0.04)
Caregiver literacy (base group: no/low literacy) —0.05 (0.04)
Family wealth (base group: first tercile | Second tercile 0.10 (0.06)
(poorest)) Third tercile 0.24+ (0.09)
Household size —0.01 (0.01)
Teacher experience 0.01 (0.01)
Teacher qualification (base group: no Certificate —-0.13(0.17)
training) Diploma —0.08 (0.10)

Degree —0.08 (0.13)
Location (base group: rural) —0.10 (0.09)
Region (base group: Addis Ababa) Amhara 0.04 (0.07)

Benishangul Gumuz | —0.31* (0.15)

Oromia —0.04 (0.08)

SNNPR —0.18 (0.10)

Somali —0.06 (0.19)
Constant 0.18 (0.29)
Observations 2,416
R-squared .14

Note: * p < .05, ** p < .01, ** p < .001.
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Table 3D: Sensitivity check regression for 2021 numeracy z-scores

(5) Full model coefficients
(standard errors)

2019 numeracy 0.59** (0.02)
2021 social skills 0.16** (0.02)
Missing values imputed —0.05 (0.05)
Gender (base group: female) —0.01 (0.03)
Age 0.01 (0.01)
Class grade 0.13*+(0.03)
Caregiver literacy (base group: no/low literacy) 0.01 (0.04)
Family wealth (base group: first tercile | Second tercile 0.02 (0.04)
(poorest)) Third tercile 0.10* (0.05)
Household size 0.00 (0.01)
Teacher experience 0.01*(0.01)
Teacher qualification (base group: no Certificate 0.01 (0.17)
training) Diploma —0.09 (0.16)

Degree —-0.13(0.17)
Location (base group: rural) 0.06 (0.05)
Region (base group: Addis Ababa) Ambhara —0.18 (0.10)

Benishangul Gumuz —0.59*(0.12)

Oromia —0.27*+(0.08)

SNNPR —0.39"*(0.10)

Somali —0.57**(0.10)
Constant —0.66 (0.26)
Observations 2,416
R-squared .58

Note: * p < .05, ** p < .01, ** p < .001.
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Table 3E: Regression for 2021 social skills z-scores using 2019 predictors

(5) Full model coefficients
(standard errors)

2019 social skills 0.06* (0.03)
2019 numeracy 0.12**(0.02)
Gender (base group: female) —0.04 (0.03)
Age 0.01 (0.01)
Class grade 0.01 (0.04)
Caregiver literacy (base group: no/low literacy) —0.05 (0.04)
Family wealth (base group: first tercile Second tercile 0.11 (0.06)
(poorest)) Third tercile 0.27* (0.09)
Household size —0.01 (0.01)
Teacher experience 0.01 (0.01)
Teacher qualification (base group: no Certificate —0.13 (0.16)
training) Diploma ~0.10 (0.08)

Degree -0.10(0.11)
Location (base group: rural) —0.09 (0.09)
Region (base group: Addis Ababa) Ambhara 0.01 (0.07)

Benishangul Gumuz —0.42*(0.16)

Oromia —0.09 (0.08)

SNNPR —0.25*(0.11)

Somali —0.16 (0.19)
Constant 0.07 (0.30)
Observations 2,416
R-squared 11

Notes: * p < .05, * p < .01, *** p < .001.
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Table 3F: Regressions for 2021 numeracy z-scores using 2019 predictors

(5) Full model coefficients
(standard errors)

2019 numeracy 0.61*+ (0.02)
2019 social skills —0.02 (0.02)
Gender (base group: female) —0.01 (0.03)
Age 0.01 (0.01)
Class grade 0.13*+(0.03)
Caregiver literacy (base group: no/low literacy) 0.00 (0.04)
Family wealth (base group: first tercile | Second tercile 0.05 (0.04)
(poorest)) Third tercile 0.15* (0.05)
Household size 0.00 (0.01)
Teacher experience 0.01*(0.01)
Teacher qualification (base group: no Certificate —0.15(0.16)
training) Diploma ~0.11 (0.15)

Degree —0.15(0.15)
Location (base group: rural) 0.04 (0.05)
Region (base group: Addis Ababa) Ambhara -0.19* (0.10)

Benishangul Gumuz —-0.67*+(0.12)

Oromia —0.29* (0.09)

SNNPR —0.44*+(0.10)

Somali —0.62*(0.11)
Constant —0.64%(0.27)
Observations 2,416
R-squared .57

Note: * p < .05, ** p < .01, ** p < .001.
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