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Abstract 

The COVID-19 pandemic led to extended school closures globally. Access to remote learning 

opportunities during this time was vastly unequal within and across countries. Higher-quality 

early childhood education (ECE) can improve later academic outcomes, but longer-term effects 

during crises are unknown. This study provides the first experimental evidence of how 

previously attending a higher-quality ECE program affected child engagement in remote learning 

and academic scores during pandemic-related school closures in Ghana. Children (N=1,668; 

50.1% male; Mage=10.1 years; all Ghanaian nationals) who attended higher-quality ECE at age 4 

or 5 years had greater engagement in remote learning (d=0.14) in October 2020, but not better 

language and literacy and math scores. Previous exposure to higher-quality ECE may support 

educational engagement during crises. 
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Introduction 

The COVID-19 pandemic led to historically unparalleled global school closures, 

increasing risks to child development through inadequate access to learning at school and 

increased poverty and food insecurity (Egger et al., 2021). Global estimates suggest that 

disruption of access to early childhood education (ECE) translated to 53% of learning days lost 

(McCoy et al., 2021). Little rigorous evidence exists on how to support learning during crises, let 

alone on how to ensure equitable educational experiences (Aber et al., 2021). Robust evidence 

shows that attending high-quality ECE improves short- and longer-term outcomes for vulnerable 

children in the United States (Gray-Lobe et al., 2021; McCoy et al., 2017), with similar relations 

emerging in low- and middle-income countries (LMICs) (Wolf, 2019). However, the short- and 

medium-term effects of high-quality ECE during crises remain unknown.  

Ghana has the highest ECE-enrollment rates in sub-Saharan Africa (SSA) but also has 

challenges with ECE quality (UNICEF, 2019). During the pandemic, schools were closed 

between March-December 2020. The Ministry of Education designed and rapidly implemented 

educational TV and radio programming for primary-school students, but children faced large 

difficulties in accessing remote learning (RL) due to lack of learning materials or devices (Wolf 

et al., 2021). Overcrowded households, no access to electricity (especially in rural areas), and 

limited learning space and parental and teacher support were additional challenges (UNICEF, 

2021).  

This study provides the first experimental evidence of how previously attending higher-

quality ECE affected engagement in RL and scores in language/literacy and math during the 

pandemic in Ghana. Our results suggest that higher-quality ECE was a protective factor for 

children’s educational engagement in a context where pre-pandemic learning outcomes were 
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lowest globally (Angrist, Djankov, Goldberg, & Patrinos, 2021).  

Medium and Long-term ECE Effects 

 Experimental studies examining longer-term ECE—specifically preschool—impacts 

come predominantly from high-income countries. They show mixed results, ranging from no 

detectable persistent impacts (e.g., Hill et al., 2015; Magnuson et al., 2007) to small, continued 

benefits into middle childhood, adolescence and adulthood (e.g., Garcia et al., 2020; Gray et al., 

2021; Gormley, Phillips, & Anderson, 2018; Vandell, Burchinal, & Pierce, 2016). A meta-

analysis across 22 experimental and quasi-experimental studies also found strong support for 

sustained ECE gains on outcomes, including reduced grade retention and increased high-school 

graduation rates (McCoy et al., 2017). Importantly, as children in comparison groups often 

attended alternative ECE programs, the qualities of those alternative programs is key to 

understanding differences across studies (Duncan & Magnuson, 2013; Morris et al., 2018). 

 Longer-term academic gains might be due to improved non-academic skills from 

preschool exposure, including self-regulation and executive function (Blair & Raver, 2015; 

Diamond et al., 2007). Therefore, children who received high-quality ECE could be more 

engaged in classroom processes. Findings that ECE can increase long-term school persistence 

such as high school graduation supports this notion (McCoy et al., 2017). Importantly, medium- 

and longer-term ECE impacts on broader non-academic pathways—such as academic 

engagement and motivation—have not been examined yet.  

During school closures and in times of crisis, these factors might be particularly 

important for children to persist in learning activities at home and maintain engagement in 

education amidst severe macro- and micro-level challenges. Primary-school-aged children’s 

motivation decreased during the pandemic (Zaccoletti et al., 2020), and school engagement 
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varied widely by gender and socioeconomic strata in both high- and low-income settings 

(Bacher-Hicks et al., 2021; Tembey et al., 2021). Prolonged school closures and inequities in 

exposure to risk and protective factors characterize the COVID-19 pandemic as well as other 

crises (e.g., Wolf et al., 2021; Steimle et al., 2021). Preschool enrollment has been shown to 

improve especially the outcomes of vulnerable children in the U.S. (Yoshikawa et al., 2013). 

Whether ECE has differential impacts in LMICs, and during crises, is unknown. 

The Quality Preschool for Ghana (QP4G) Interventions  

QP4G was a partnership between Ghana’s Ministry of Education, Innovations for Poverty 

Action, Sabre Education, and researchers. The goals were to improve preprimary school 

quality—measured by teacher-child interactions—and children’s school readiness. Program 

details are in (Wolf et al., 2019a). The primary component (TT) targeted teachers through in-

service training and coaching that aimed to increase child-centered activity-based learning 

opportunities, positive behavior management, and the quality of teacher-child interactions. The 

secondary component targeted parents through three Parent-Teacher Associations meetings over 

one school year offered to all parents with enrolled preschool children and was implemented 

with the TT program. Each meeting consisted of viewing videos developed for the intervention 

followed by discussions led by district educational coordinators; the content included play-based 

learning, parents’ roles in children’s learning, and encouraging parent-teacher communications. 

QP4G was evaluated through a school-randomized trial where schools were assigned to: (a) 

teacher training only (TT), (b) teacher training plus parental awareness (TTPA), and (c) “ECE 

business as usual” control. 

Both treatment conditions led to medium-sized reductions in teacher burnout and 

improved several dimensions of observed classroom quality (increased emotional support and 
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positive behavior management). TT (but not TTPA) also increased support for student 

expression (Wolf et al., 2019a). Further, both treatment conditions increased the number of 

developmentally-appropriate activities teachers used.  

Importantly, while both TT and TTPA treatments improved classroom quality, TTPA 

counter-acted some improvements in quality as well as impacts on child outcomes. For children, 

during the implementation year, TT significantly improved outcomes in three of four domains: 

early numeracy (dwt = 0.11), early literacy (dwt = 0.11), and social-emotional skills (dwt = 0.18), 

but not executive function. There were no significant impacts of TTPA on children’s outcomes, 

indicating that the parental component counter-acted the positive effects of the teacher training 

program. A second follow-up study (Wolf et al., 2019b) found that one year later, impacts of TT 

were sustained only for social-emotional skills (dwt=.13). Finally, a third follow-up study two 

years after the intervention ended (Wolf, 2019) found that impacts of TT were sustained for 

children’s social-emotional and executive-function outcomes (dwt=0.11-0.15). These findings 

corroborate previous studies suggesting that higher-quality ECE improves non-academic 

outcomes that could increase future engagement in learning and school persistence (Blair & 

Raver, 2015).  

The Current Study    

This study examined medium-term impacts of previous QP4G exposure on RL 

engagement and learning outcomes during school closures due to the COVID-19 pandemic for 

Ghanaian boys and girls aged 10-12 years. Previous follow-up studies with this sample showed 

persistent impacts of the TT intervention on children’s social-emotional and executive function 

skills one- and two-years after the intervention (Wolf et al., 2019b; Wolf 2019). Our current 

study was exploratory given the lack of evidence of medium-term ECE impacts during times of 
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crisis, though we were investigating if there were continued benefits for that same group of 

children. Thus, we addressed three exploratory research questions: (1) Does previous QP4G 

exposure increase engagement in educational activities during school closures? (2) Does 

previous QP4G exposure improve children’s test scores during school closures? And (3) do 

impacts vary by child sex and household socioeconomic status (SES)?   

Methods 

Participants and Procedures 

 Two-hundred and forty representative schools were recruited from six districts in the 

Greater Accra Region of Ghana in 2015 and were randomly assigned to TT, TTPA, or Control, 

described previously. Preschool children were randomly sampled from class rosters totaling 15 

per school (N=3,435). Previous data collection included in-person child assessments and phone 

surveys with caregivers in September–October 2015 (baseline), May–June 2016 (follow-up 1), 

May–June 2017 (follow-up 2), and May–June 2018 (follow-up 3).  A phone-based study with 

children and their caregivers was conducted in October–December of 2020 (follow-up 4). The 

present study uses data collected at baseline and follow-up 4. At follow-up 4, we attempted to 

reach all the children and caregivers who were recruited in 2015 (2,026 child-caregiver pairs 

were tracked pre-pandemic). We were able to reach 48.6% (N=1,668; Mage=10.1 years) of the 

original 3,435 or 83.4% of those tracked pre-pandemic.  

1. The Greater Accra Region is the most developed region in Ghana, has the smallest share of 

socioeconomically disadvantaged citizens, and considerable ethnic diversity (Owusu & 

Agyei-Mensah, 2011). Variation in SES across districts and neighborhoods is substantial. For 

example, for the six districts included in this study, rankings on “disadvantage” ranged from 

93 to 187 (average 139) among 216 districts in Ghana (UNICEF, 2015). Half of children in 
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our sample lived in households that were at-risk of living below the poverty line. All children 

in our sample were Ghanaian nationals. We did not collect data on ethnic groups, but children 

spoke a range of local languages at home including Twi/Fante, Ewe, Ga, Dangme, and Hausa.              

Following verbal consent, caregivers participated in phone surveys covering topics 

related to their economic situations and their children’s education, administered in English or 

their preferred local language1. For children, phone surveys included questions on their 

involvement in educational activities during the pandemic and assessment of their 

language/literacy, and math skills. Following best-practices for phone-based child assessments 

(Angrist et al., 2020), enumerators asked children to locate quiet and comfortable seats while 

engaging in the phone surveys, as well as to gather materials to solve math problems; caregivers 

were asked to give children privacy while they were engaging in the surveys. Enumerators 

informally spoke with the children to help them feel at ease and emphasized that tests were low-

stakes before administering the survey in the language with which the child was most 

comfortable. 

Measures 

Engagement in Remote Learning 

 Children and caregivers were asked, separately, the same five items to assess the various 

modes in which children were engaged in RL since schools closed in mid-March, adapted from 

the Gender and Adolescent Global Evidence Core Respondent survey module (Baird et al., 

2020): whether the child had pursued: (i) independent study (without direction from 

teachers/caregivers); (ii) exercises assigned by teachers; (iii) educational television or radio 

programming; (iv) online courses; and (v) private tutoring. Sum scores were generated for the 

 
1 Mobile phone penetration is very high in Ghana; all parents from the original sample had mobile phones. 
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child- ((M=1.91, SD=1.12, range=0-5) and caregiver-reported items (M=2.20, SD=1.08, 

range=0-5) (r=0.42).  

Child Learning  

 To assess children’s language and literacy and math abilities over the phone, we adapted 

modules from the Early Grade Reading Assessment (RTI International, 2016a), Early Grade 

Mathematics Assessment (RTI International, 2016b), and Young Lives (Boyden, 2018). In 

Ghana, by grade 4, schools shift to English-only instruction, following national policy. All child 

assessments were therefore conducted in English. 

Language and literacy included three sub-tasks including one oral vocabulary task (list 

words that began with the letter “B” up to a maximum of 10), ten spelling words adapted from 

the EGRA oral vocabulary and Young Lives reading tasks (spell words such as “flower”, “sun”, 

“frog” and “trousers”), and oral comprehension (a brief passage was read followed by six 

comprehension questions [17 items total; α=0.68; M=0.53, SD=0.23, range=0-1]). Math included 

two sub-tasks measuring number discrimination (identifying the larger number of pairs), and 

operations and numbers (solving for mathematics problems including addition, subtraction, and 

multiplication [16 items total; α=0.78; M=0.64, SD=0.20, range = 0-1]). For both 

language/literacy and math, the percentages correct were calculated for each of the individual 

sub-tasks and the average scores subsequently calculated across the sub-components. Both 

composite variables were standardized for analysis. 

Baseline-Learning Outcomes 

Children were assessed in-person using the International Development and Early 

Learning Assessment (IDELA; Pisani et al., 2018). Emergent math was assessed using 39 items 

grouped into eight subtasks that covered number knowledge, basic addition and subtraction, one-
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to-one correspondence, shape identification, sorting based on color and shape, size and length 

differentiation, and completion of simple puzzles (α=.72). Emergent language/literacy was 

measured using 38 items grouped into six subtasks that covered constructs of print awareness, 

letter knowledge, phonological awareness, oral comprehension, emergent writing, and expressive 

vocabulary (α=.74). 

Covariates 

 Baseline covariates included: private-sector status of baseline preschools, district 

dummies, child sex, age, KG level at baseline, and standardized emergent language/literacy and 

math baseline scores. We also included baseline household wealth measured by the Ghana 

Poverty Scorecard (Schreiner & Woller, 2010). 

Analytic Approach 

Differential Attrition 

Baseline equivalency across treatment arms was established and reported in Wolf and 

colleagues (2019a). Given the longitudinal nature of this five-year study, a large portion (51.4%) 

of the sample from baseline was not found for the phone-based follow-up. We conducted 

attrition analysis using 2015 baseline data. Children present in follow-up 4 had higher baseline 

SES (b=0.002, SE=0.001), were more likely to attend private preschools at baseline (b=0.06, 

SE=0.03), and less likely to be from the Ga South district (b=-0.10, SE=0.04). Variables for 

which there were no significant relations to attrition included: baseline parental education, 

cognitive stimulation, books in the home, emergent language/literacy, emergent math, social-

emotional, executive function, and approaches to learning. 

Children in both treatment groups were more likely to be in the sample compared to the 

control (5.2% for TT vs control, 6.7% for TTPA vs control, p< .01). We consider standards 
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developed by the What Works Clearinghouse (WWC) (Institute of Education Sciences, 2020) 

that classify evaluation studies as having either “high” or “low” attrition based on a combination 

of overall and differential attrition. In this case, overall and differential attrition rates suggest that 

there is an “unacceptable threat of bias under both optimist and cautious assumptions.” 

Therefore, we conduct additional sensitivity analyses to understand how different approaches to 

handling missing data affect our impact estimates.  

Multiple Imputation 

Following WWC Version 4.1 Standards Handbook (Institute of Education Sciences, 

2020), we used multiple imputation to address missing data for all missing cases, including 

dependent variables and treatment status, using all five data rounds. While data were not missing 

completely at random (MCAR), if variables that strongly predict attrition are incorporated into 

the missing-data strategy, the plausibility of the missing-at-random (MAR) assumption increases 

(Young & Johnson, 2015). In other words, by using large sets of covariates in estimating 

multiple chains of models, including those that predict differential attrition, assumptions of MAR 

have been shown to be robust. Impact estimates were computed using 100 imputed datasets; the 

final analytic sample included all 3,435 children from baseline.  

To examine the sensitivity of results to the multiple imputation, we: (i) conducted all 

impacts using list-wise deletion, and (ii) used inverse-probability weighting as an alternative 

approach to tackle differential attrition (Wooldridge, 2007). For the latter, we predicted 

probabilities of successfully tracking control-group respondents using logistic regressions on 

baseline characteristics that predicted attrition. We then used these probabilities as inverse 

weights for each individual in regression models as an alternative specification.  

Impact Estimates 



MEDIUM-TERM ECE IMPACTS IN GHANA DURING A PANDEMIC 11 

Multilevel regression models were used to incorporate the nested, non-independent 

nature of the data with children sampled at baseline from schools and classrooms. We employed 

two-level models to estimate impacts on all outcomes and included a select set of covariates. To 

examine impact heterogeneity by child sex and socioeconomic status (baseline household 

wealth), we added interaction terms at the child-level. The multiply imputed data sets were 

analyzed using Rubin’s combining rules to compute pooled coefficients and standard errors 

(Royston et al., 2009).  

Results 

 Table 1 presents sample descriptives. Half (50.1%) of children were male and 55.6% 

attended private schools. A majority (68.5%) of caregivers had not completed secondary school, 

and one-fifth (20.8%) had not completed primary school. On average, children scored 53% and 

64% of items correct on literacy/language and math assessments, respectively. More specifically 

for literacy, 64.3% of children could spell at least five of ten grade-appropriate words correctly. 

After having listened to a simple story, 65.7% of the sample answered all three questions about 

the story’s content correctly. For math, 45.2% of children could correctly answer two-integer 

addition or subtraction problems (i.e., 38 + 26) and 56.4% could solve a simple multiplication 

item (i.e., 9 x 2). In addition, half (51.4%) of the sample correctly answered the number of 

minutes in one hour.  

Table 2 presents impact estimates. Children randomly assigned to the TT condition in 

2015 were more likely to engage in RL activities during school closures based on both caregiver 

and child reports (b=0.15, SE=0.07, p<.05; b=0.17, SE=0.05, p<.01, respectively). There were no 

statistically significant impacts on language/literacy or math scores. There was no evidence of 

heterogeneous impacts by child sex or baseline household wealth (results not shown). 
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 Given the large attrition rates, we re-ran treatment impacts using two different methods to 

address missing data—list-wise deletion and inverse-probability weighting. Results are presented 

in Appendix Table 1. Impacts did not differ substantially, with one exception: using inverse-

probability weights, TT impacts on caregiver-reported engagement in RL activities were smaller 

(b=0.09) and not statistically significant.  

To assess how caregiver’s support during the child assessment may have impacted the 

results, we re-ran the impact analysis for language/literacy and math scores in two ways: (1) 

including a dummy variable for whether children reported receiving help during the assessment, 

and (2) dropping the 192 and 193 kids who reported receiving help on language/literacy and 

math tests, respectively. The results were nearly identical. Finally, we tested for whether results 

were sensitive to children’s home language by re-running our models controlling for home 

language spoken, as well as by interacting treatment status with home language; results were 

very similar and did not differ by language groups. 

Discussion 

The COVID-19 pandemic led to school closures globally, leaving children across diverse 

contexts without formal education for nearly a year. Evidence is growing that higher-quality 

ECE can improve children’s short- and longer-term educational outcomes in normal times, 

including in LMICs. Yet the protective role of higher-quality ECE in crises—when schools are 

closed, for example—is not known. High-quality ECE can improve future learning-related 

outcomes, such as self-regulation and school persistence (e.g., McCoy et al., 2017), which may 

be particularly important for schooling outcomes during times of crisis given its centrality in 

other important outcomes including mental and physical health, schooling, and employment 

(e.g., Diamond, 2013). 
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 This study provides among the first evidence that higher-quality ECE can lead to 

sustained school engagement when children reach primary school, even when schools are closed, 

as during the COVID-19 pandemic. One possible explanation could be attributed to the sustained 

impacts on children’s social-emotional and executive function outcomes (Wolf, 2019), which 

perhaps provided children with transferable skills that helped them navigate and respond to 

schooling and other challenges during the pandemic. This result highlights that evaluations 

examining medium- and longer-term ECE impacts should broaden the non-academic outcomes 

examined. Nevertheless, the effect sizes were small: on average, children engaged in 0.15 more 

activities on a scale of five (d=0.14 SD).  Planned longer-term follow-ups will shed light on 

implications of increased RL engagement for children’s later educational outcomes.  

Children who were randomly assigned to the TTPA treatment did not have significantly 

higher engagement in RL activities, despite teachers having the same training as the TT 

treatment. Parents were critical supports for children to participate in RL activities while schools 

were closed. Previous studies of QP4G have documented adverse, counter-acting effects of the 

parental-awareness intervention on child outcomes in earlier years, and that less-educated parents 

were resistant to the “modernist” educational approaches promoted by QP4G (Wolf et al., 2019b; 

Wolf, 2020). That persistent impacts of the teacher training were not observed in this treatment 

group speaks to the strong influence of families on children’s education (Schoellman, 2016). 

Despite increased engagement in RL activities for the TT treatment group, we did not 

find improvements in children’s language/literacy and math scores for either treatment arm. One 

possible explanation is that our learning assessments were brief, administered over the phone, 

and consequently only provided very cursory estimates of children’s abilities (i.e., oral reading 

assessments were not possible). Phone-based learning assessments are new and best practices are 
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still being developed (Angrist et al., 2020). In our sample, 14% of children reported that 

someone in their households helped them during the phone-based assessments. Thus, interpreting 

the findings related to learning outcomes should consider these key measurement challenges, 

which have been also observed elsewhere (Crawfurd et al. 2021). A second explanation is that 

small increases in engagement are not enough to translate into improved language/literacy and 

math skills. A third possibility is that while children’s RL involvement increased, the qualities of 

activities were poor, and children did not gain academic skills despite their engagement. 

Alternatively, it is possible that there simply were no sustained impacts of ECE on children’s 

academic skill levels. Importantly, the language/literacy and math measures were not specifically 

aligned with Ghana’s grade-level curriculum, making it impossible to draw inferences about 

protective effects for grade-level learning and progression. As schools re-opened in Ghana in 

January 2021, children were again tracked in schools and direct assessments conducted. These 

additional data will allow assessment of sustained impacts on children’s re-enrollment in school, 

as well as a broader set of learning and developmental outcomes.  

Finally, despite magnified inequalities documented by household SES and child sex in 

educational engagement during school closures in other contexts (Vegas & Winthrop, 2020), we 

did not find differential persistent effects for either subgroup. This lends additional support to 

previous studies suggesting that the TT intervention had uniform effects on subgroups of 

children (Wolf et al., 2019a). Importantly, in our sample, SES was positively associated with RL 

(r=0.26, p<.001), and boys were less likely to engage than girls (r=-.08, p<.01).   

Limitations and Conclusions  

While higher-quality ECE has been shown to support children’s schooling and 

development years later in both high-income (Yoshikawa et al., 2013) and low-income countries 
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(Yoshikawa & Kabay, 2014), little is known about how ECE may support children in the 

medium-term during crises. This study provides some of the first evidence of how experimental 

higher-quality ECE may have shaped children’s learning experiences during school closures. We 

focus on Ghana and contribute to limited evidence on the impacts of ECE on children in SSA.   

There are important limitations to consider when interpreting the results. First, our 

measures of remote-learning engagement are limited to child and caregiver reports. Second, our 

learning assessments were administered by phone and did not represent the whole of children’s 

skills and may suffer from other measurement errors. Third, our sample focused on children in 

the Greater Accra Region who were enrolled in pre-primary school in the 2015-16 school year. 

This sample is not nationally representative, and likely represents a more advantaged population 

than the overall Ghanaian population.  

Finally, we had significant attrition, with half of the baseline sample not found for the 

current study. Mobility and school dropout are common challenges in Ghana and many other 

LMICs, with disadvantaged children experiencing both at higher rates (Kamanda & Sankoh, 

2015). Our sample for this study likely represents a more advantaged sub-sample within the 

broader study given that children were able to be tracked and surveyed. While we address 

missing data using multiple imputation and our sensitivity tests suggest that our data were 

missing at random, there are important implications for how the results may apply to other crises. 

For example, it is plausible that impacts on increased engagement occurred only among the more 

advantaged children (as they were less likely to drop out from the sample), and that if the full 

sample were tracked the overall impacts would be null. However, early education interventions 

have been shown to be especially effective among the most deprived learners, so there may be 
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even larger impacts if the full sample would have been tracked. Thus, there is uncertainty on the 

overall effect of attrition on our results.   

Despite these limitations, the findings suggest that higher-quality ECE can have some 

protective effects for children’s later education during crises. The results point to several areas 

for future research. First, studies assessing longer-term impacts of ECE may consider broader 

outcomes, including academic motivation, engagement, and time use. Second, there is some 

evidence that children’s subsequent classroom and school contexts matter for whether gains from 

preschool last into elementary school, what some have called “sustaining environments” (Bailey 

et al., 2017). These studies have focused exclusively on school and classroom contexts. 

However, when schools are closed, other contexts—including homes and neighborhoods—may 

become more important in supporting sustained impacts. The COVID-19 pandemic and related 

economic downturns increased parental stress, food insecurity and poverty, all of which may 

shape longer-term impacts of ECE (Egger et al., 2021). Future research in both stable and crises 

contexts should consider a broader set of proximal settings when examining sustaining 

environments. Finally, future research should examine factors associated with fadeout of 

treatment impacts, in this case on learning outcomes. As quality education is increasingly 

recognized as an important component of humanitarian responses to crises (Murphy et al., 2018), 

more studies examining children’s ECE experiences and educational transitions across diverse 

contexts are needed.  
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Table 1.  

Child Sample Characteristics 
 
 Observed 

N M or % SD 

Child male 3,435 50.1% -- 
Age (in years) at follow-up 4 1,632 10.07 1.25 
Baseline household wealth a  2,115 60.81 13.64 
Caregiver education (baseline) 2,129   
   Less than primary school  20.8% -- 
   Primary school  7.3% -- 
   Junior high school  40.4% -- 
   Senior high school (SHS)  12.2% -- 
   More than SHS  18.3% -- 
Private school (versus public) at follow-up 4 1,544 55.6% -- 
Child-reported RL activities 1,668 1.91 1.12 
Caregiver-reported RL activities 1,732 2.20 1.09 
Language and literacy sore (mean % correct)   1,668 0.53 0.22 
Math score (mean % correct)   1,668 0.64 0.20 
 

a Household wealth is measured using the Ghana Poverty Scorecard (Schreiner & Woller, 2010), 

which ranges 0-100, with higher scores indicating a lower likelihood of living in poverty. A 

score of 60 or below indicates a high-probability that households fall below the national poverty 

line. 
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Table 2.  
 
Treatment Impacts on RL Activities and Language/Literacy and Math Scores Five Years After 
Program Implementation 
 
 

  b (SE) p-value 

Child-reported RL activities   
TT 0.14 (.06)* 0.031 
TTPA 0.00 (.06) 0.958 

Caregiver-reported RL activities   
TT 0.15 (.06)* 0.020 
TTPA 0.03 (.06) 0.543 

Language/literacy   
TT 0.02 (.06) 0.753 
TTPA -0.07 (.06) 0.207 

Math   
TT 0.07 (.05) 0.169 
TTPA 0.02 (.05) 0.622 

 
Note. RL=remote learning. TT = teacher training condition; TTPA=teacher training plus parent-

awareness training condition. All impact estimates computed from 100 multiply imputed data 

sets using two-level models with children nested in baseline schools and a set of baseline 

covariates. Sample size for TT vs. control=2,268 children nested in 161 schools. Sample size for 

TTPA vs. control=2,255 children nested in 158 schools.   

* p<.05.  
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Appendix Table 1.  
 
Impact Estimates Using Alternative Models to Address Missing Data  
 

  

Main  
results 

Unimputed  
sample 

Inverse 
probability 

weights 

 b(SE) 
Engagement in RL - child report    
TT 0.14 (.06)* 0.14 (.07) + 0.15 (0.07)* 
TTPA 0.00(.06) 0.04 (.07) 0.05 (0.07) 
    
Engagement in RL - caregiver 
report    
TT 0.15 (.06)* 0.13 (.06)* 0.09 (0.08) 
TTPA 0.03(.06) 0.05 (.06) -0.08 (0.08) 
    
Language/literacy    
TT 0.02 (.06) 0.02 (.07) 0.02 (.08) 
TTPA -0.07(.06) -0.10 (.07) -0.10 (.07) 
    
Math    
TT 0.07 (.05) 0.08 (.07) 0.07 (0.08) 
TTPA 0.02(.05) -0.03 (.07) -0.03 (0.07) 
    
N 3,435 1,668 1,668 
 
Note. + p < .10; * p < .05 
 


