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S1 File. Differences in child and household characteristics in wave 1 by attrition status.

	
	Included
(n = 1,333)
	Excluded
(n = 875)
	F- or χ2 statistic
	p-value

	Literacy (0-1)
	0.467
	0.466
	0.01
	0.911

	Numeracy (0-1)
	0.449
	0.445
	0.27
	0.604

	Social-emotional (0-1)
	0.416
	0.412
	0.20
	0.651

	Executive function (0-1)
	0.497
	0.481
	2.88
	0.090

	Approaches to learning (0-4)
	3.09
	3.07
	0.61
	0.435

	District
	
	
	2.92
	0.712

	      District 1
	15.1%
	14.7%
	
	 

	      District 2
	25.2%
	23.3%
	
	 

	      District 3
	14.0%
	16.5%
	
	 

	      District 4
	23.3%
	22.9%
	
	 

	      District 5
	13.2%
	13.1%
	
	 

	      District 6
	9.2%
	9.5%
	
	 

	Sex male
	50.4%
	49.4%
	0.28
	0.63

	Grade level 
	
	
	2.46
	0.29

	     Kindergarten 1 
	46.5%
	47.9%
	
	

	     Kindergarten 2 
	43.5%
	44.0%
	
	

	     Combined class 
	10.1%
	8.1%
	
	

	Age (years)
	5.6
	5.9
	28.9
	0.001

	Enrolled in private school
	59.2%
	51.1%
	13.97
	0.001




[bookmark: _GoBack]
S1. Measurement of wave 1 outcomes 

As described in section 2.2.1, assessments for literacy and numeracy were different at wave 1 than in wave 3 due to growth in these skills areas over the three years of the study. Below, we describe the measures used at Wave 1. In all analyses, the z-score for each respective outcome is included in the analysis. The instrument used was the International Development and Early Learning Assessment (IDELA), developed by Save the Children(Pisani et al., 2018). The tool was translated into three local languages (Twi, Ewe, and Ga). Surveys were translated and then back-translated by a different person to check for accuracy. Any discrepancies were discussed and addressed. Finally, after being trained on the instrument, a group of surveyors read and discussed the translated version in their respective local language and made additional changes as a group.

Early literacy. The domain of early literacy consisted of 38 items grouped into six subtasks, and it covers constructs of print awareness, letter knowledge, phonological awareness, oral comprehension, emergent writing, and expressive vocabulary. An example subtask on phonological awareness asked children to identify words that begin with the same sound. A sample item is: “Here is my friend mouse. Mouse starts with /m/. What other word starts with /m/? Cow, doll, milk” (α = .74).

Early numeracy. The domain of early numeracy consisted of 39 items grouped into eight subtasks and covers constructs of number knowledge, basic addition and subtraction, one-to-one correspondence, shape identification, sorting abilities based on color and shape, size and length differentiation, and completion of a simple puzzle. An example item for shape identification showed the child a picture with six shapes and asked the child to identify the circle (α = .72).

Approaches to Learning. Similar to the measure on self-regulation, approaches to learning was assessor-reported and conducted after completion of the child assessment. After the assessor completed the IDELA items with each child, they filled out seven items about the child’s behaviors during the assessment period. Each child was rated on a scale of 1 to 4, with 1 = “almost never” and 4 = “almost always”. Assessors reported on children’s attention (i.e., “Did the child pay attention to the instructions and demonstrations through the assessment?”), confidence, concentration, diligence, pleasure, motivation, and curiosity during the tasks (α = 0.94). 


S2. Descriptive statistics of covariates, full sample and by household food insecurity status 
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S3. Unadjusted model with interaction between household food insecurity and gender

	
	Literacy
	Numeracy
	Short-term memory
	Social-emotional
	Self-regulation

	
	

	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	 
	

 

 

	Reference: Never food insecure
	
	
	
	

	
	
	
	
	
	

	Transitory food insecurity
	-0.109
	-0.099
	-0.124
	-0.022
	-0.031

	
	(-0.277, 0.059)
	(-0.240, 0.041)
	(-0.298, 0.051)
	(-0.201, 0.157)
	(-0.185, 0.123)

	Persistent food insecurity
	-0.363***
	-0.136
	-0.281**
	-0.047
	-0.032

	
	(-0.623, -0.102)
	(-0.328, 0.056)
	(-0.503, -0.059)
	(-0.332, 0.237)
	(-0.321, 0.256)

	Boy
	-0.061
	-0.020
	0.026
	-0.108
	-0.038

	
	(-0.178, 0.056)
	(-0.120, 0.079)
	(-0.116, 0.168)
	(-0.242, 0.027)
	(-0.165, 0.090)

	Transitory food insecurity X Boy
	0.015
	-0.055
	-0.048
	0.007
	-0.147

	
	(-0.209, 0.239)
	(-0.256, 0.146)
	(-0.323, 0.227)
	(-0.249, 0.264)
	(-0.426, 0.132)

	Persistent food insecurity X Boy
	0.013
	0.044
	-0.080
	0.086
	-0.117

	
	(-0.321, 0.347)
	(-0.218, 0.306)
	(-0.380, 0.219)
	(-0.278, 0.451)
	(-0.537, 0.302)

	
	
	
	
	
	

	Observations
	1,333
	1,333
	1,333
	1,333
	1,304

	R-squared
	0.270
	0.395
	0.072
	0.042
	0.036





























S4. Extended adjusted value-added model

	
	Literacy
	Numeracy
	Short-term
memory
	Social-emotional 
	Self-regulation

	
	Panel A: Household assets

	Reference: Never food insecure
	
	
	
	

	Transitory food insecurity
	-0.015
	-0.081
	-0.098
	0.020
	-0.050

	
	(-0.133 - 0.102)
	(-0.186 - 0.024)
	(-0.231 - 0.036)
	(-0.113 - 0.153)
	(-0.195 - 0.095)

	Persistent food insecurity
	-0.132*
	0.043
	-0.247***
	0.071
	0.089

	
	(-0.276 - 0.011)
	(-0.099 - 0.184)
	(-0.405 - -0.090)
	(-0.104 - 0.246)
	(-0.092 - 0.270)

	Asset index
	0.121***
	0.114***
	0.061*
	0.075**
	0.152***

	
	(0.067 - 0.175)
	(0.061 - 0.166)
	(-0.004 - 0.126)
	(0.001 - 0.150)
	(0.087 - 0.217)

	Observations
	1,258
	1,258
	1,258
	1,258
	1,229

	R-squared
	0.356
	0.421
	0.102
	0.057
	0.066

	
	Panel B: School quality

	Reference: Never food insecure
	
	
	

	Transitory food insecurity
	-0.038
	-0.117**
	-0.090
	0.015
	-0.055

	
	(-0.160 - 0.085)
	(-0.231 - -0.002)
	(-0.230 - 0.049)
	(-0.127 - 0.157)
	(-0.215 - 0.105)

	Persistent food insecurity
	-0.239***
	-0.070
	-0.327***
	-0.002
	-0.022

	
	(-0.397 - -0.081)
	(-0.218 - 0.078)
	(-0.487 - -0.167)
	(-0.194 - 0.190)
	(-0.227 - 0.183)

	School quality
	0.083**
	0.009
	-0.023
	0.005
	0.036

	
	(0.020 - 0.145)
	(-0.046 - 0.063)
	(-0.103 - 0.057)
	(-0.081 - 0.090)
	(-0.021 - 0.093)

	Observations
	1,104
	1,104
	1,104
	1,104
	1,076

	R-squared
	0.343
	0.407
	0.111
	0.043
	0.043

	
	Panel C: Private school

	Reference: Never food insecure
	
	
	

	Transitory food insecurity
	-0.040
	-0.086
	-0.104
	0.000
	-0.058

	
	(-0.157 - 0.077)
	(-0.189 - 0.017)
	(-0.233 - 0.025)
	(-0.132 - 0.133)
	(-0.201 - 0.085)

	Persistent food insecurity
	-0.181**
	0.036
	-0.263***
	0.036
	0.072

	
	(-0.324 - -0.038)
	(-0.094 - 0.165)
	(-0.413 - -0.113)
	(-0.139 - 0.211)
	(-0.100 - 0.244)

	Private school
	0.155**
	0.366***
	0.119
	0.079
	0.408***

	
	(0.023 - 0.287)
	(0.262 - 0.469)
	(-0.037 - 0.275)
	(-0.087 - 0.245)
	(0.254 - 0.562)

	Observations
	1,261
	1,261
	1,261
	1,261
	1,232

	R-squared
	0.350
	0.439
	0.102
	0.053
	0.084

	
	

	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



Notes: *** p<0.01, ** p<0.05, * p<0.1. Robust confidence intervals in parentheses, standard errors clustered at baseline school-level. Estimates also control for: wave 1 values of the specific outcomes, with the exception of task orientation, for which we control for wave 1 approaches to learning (as task orientation was not collected at baseline); child gender and age in years; caregiver’s gender, age and education level; treatment arm; household size; language of test administration. The asset index is the predicted score from the first component of a principal component analysis of the durable assets the household owns and provides a proxy for the household´s economic position. The school quality score assesses the nature of teacher-child interactions in low-resourced settings. Both indices have mean of 0 and standard deviation of 1. Private school is a dichotomous variable assuming the value of 1 if the child is enrolled in a private school, 0 if she is enrolled in a government school.
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