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ABSTRACT
We evaluate an intervention using SMS messaging to send short stories to
2nd and 3rd graders in Zambia’s Eastern province, aimed at improving
reading skills. For nine months households received three text
messages weekly comprising a short story for children to read with
their families, and a question about the story. Additionally, parents
attended monthly meetings aimed to address any program
implementation issues and encourage reading. The program had a
positive impact on reading skills, between 19 and 28 percent of a
standard deviation. A cost-effectiveness analysis shows that expanding
the program nationally would cost USD 20–22 per child.

ARTICLE HISTORY
Received 9 December 2020
Accepted 15 September
2021

KEYWORDS
Human capital; economic
development; SMS; early
reading; Zambia

JEL CODES
C93; D91; I25

1. Introduction

Using information and communication technologies (ICT) constitutes a potentially powerful channel
to disseminate access to educational resources. This is particularly relevant in developing countries
where, on one hand, access to printed materials is restricted due to economic hardships, and on the
other, access to ICT devices has been increasing dramatically, in particular cell phone use.1 In this
study we evaluate the impact of the Makhalidwe Athu2 project (MA), an intervention that used
SMS messaging to send short stories to roughly 1,200 2nd and 3rd graders in Zambia’s Eastern pro-
vince, aimed at improving their reading skills. The SMS served a dual purpose. First, it provided
households with age appropriate and culturally relevant reading materials, which are generally
scarce in these contexts. Second, the SMS acted as a reminder for parents to read with children,
or at least give children time to read.3 In addition, participant parents attended monthly meetings
to address any program implementation issues and encourage reading.

A large literature documents the impact of using computers and other ICT devices in schools
(McEwan (2015) and Bulman and Fairlie (2016) review these studies). The impact of using ICT
devices at home has received less attention, but the causal studies that have been conducted,
most of them looking at the impact of computers, usually fail to find positive impacts on academic
achievement (Malamud and Pop-Eleches 2011; Beuermann et al. 2015; Bulman and Fairlie 2016;
Cristia et al. 2017). Although less than 15 percent of the population in Zambia has access to the inter-
net, we estimate that at least 60 percent of the population has access to a cell phone. Access to com-
puters is obviously not comparable with SMS messaging; for starters, the volume of educational
resources that can be channeled through the most basic computer dwarfs anything that can be
transmitted through SMS; however, one feature of MA that is worth highlighting that other
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home-based ICT interventions lack is how parental participation was harnessed. In effect, MA
involved a behavioral component targeted at parents, not only via the reminder nature of the
SMS, but through the monthly meetings with program facilitators.

This study contributes to the growing literature on ICT devices readily owned and used by the
target population, specifically cell phones, to deliver reading materials and encourage reading at
home. Examples of SMS-based concepts that have been used in education in developing countries
include delivering quizzes and mini-lessons to students in Kenya (Eneza education, Reid and Pruij-
senb 2015), promoting communication and literacy through an SMS-based forum in Senegal
(Jokko initiative, Hanemann and Scarpino 2016), targeting adult education classes (Aker, Ksoll, and
Lybbert 2012), and disseminating teaching resources for teachers in Papua New Guinea (SMS
Story, Kaleebu et al. 2017). MobiLiteracy-Uganda is a program similar in spirit to MA but smaller
both in terms of program duration and content. For three months, participant parents received
SMS and audio messages in their phones introducing all the letters of the Luganda alphabet, and
10 key vocabulary words. Similarly, to MA, the objective was that parents read these SMS with
their children. To evaluate the program on children’s reading skills, Pouezevara and King (2014)
used a sample of about 55 households (parents and their children) per study group and found posi-
tive but modest impacts on reading skills. In the US, recent studies have also found positive impacts
of programs that use text messaging as reminders for parents to support their children’s develop-
ment (Mayer et al. 2018; York, Loeb, and Doss 2019).

We find that MA had a positive impact on reading skills between 19 and 28 percent of a standard
deviation depending on the measure used. We also explore the channels through which the
program had this impact, namely if children were reading more at home. We show that MA had a
positive impact on the amount of time children read on their own at home. We also find some evi-
dence that students read more at home with their parents, although this result is not robust to
different specifications.

Finally, we estimate the per-student cost of scaling up the program at the national level and find
that this will cost between USD 20–22 per student.

This paper has five sections including this introduction. We describe the program in the second
section. The third section presents the data and evaluation design. In the fourth section, we discuss
the evaluation results and the costs of the intervention. The fifth section concludes.

2. Project background

Zambia is a landlocked country in Southern Africa. It ranks 131 out of 157 countries in the Human
Capital Index, a construct that combines health and education indicators to approximate the
amount of human capital that children born today will gain by age 18 (World Bank 2018b). As
other developing countries, in the last couple of decades, Zambia observed a substantial increase
in primary school attendance. However, multiple challenges have prevented the education imparted
from having acceptable quality. This is apparent when looking at early grade reading performance.
According to a reading assessment conducted in 2014 on a national sample of 2nd graders, between
46 and 88 percent of students – depending on the local language- were not able to read a single
word (Brombacher et al. 2015).4

Lack of reading materials and exposure to print are potentially some of the factors driving these
poor reading results. Baseline data collected for this study show that only 58 percent of students
have access to reading materials outside of school. The main objective of MA was to provide
reading materials for children to read at home.

Creative Associates designed and implemented the program, which was funded by All Children
Reading Partners (USAID, World Vision and the Australian Government). Between April and Decem-
ber 2016 MA participant households received three text messages on their mobile phones each
week, transmitted on Mondays, Wednesdays and Fridays. Each of these three messages (with a
maximum of 160 characters each) comprised part of a short weekly story for children to read with
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their families, as well as a question about the story. Participants could also call in for a pre-paid
recorded voice message, which included comprehension questions, as well as a recording of the
story itself.

Most stories were submitted by community members that learned about the program through
local media and community meetings. MA’s local reading specialist conducted workshops with
the teachers and staff from the Ministry of Education so the submitted stories were leveled for
Grade 2 and 3 readers and adapted to fit the SMS format. A total of 41 stories were transmitted
between March 2016 and Feb 2017. We reproduce one of these stories in Annex I.

The underlying theory of change of the program was that by providing reading materials that
were culturally relevant and entertaining, children were likely to read more and become better
readers.

Following an initial orientation meeting with caregivers, head teachers and students about the
program, community mobilizers met monthly with caregivers. During the orientation meeting, com-
munity mobilizers explained the purpose of the short SMS stories and their structure, discussed the
need for caregivers to set time to listen to the child read the story and answer the follow-up ques-
tions, and conducted a demonstration on how to access the stories. Monthly meetings were devoted
to encouraging community participation in the SMS story development, discuss and address any
issues that had arisen in the context of the program, and emphasize the need for the student to
be the one reading the stories. The program also provided children with a notebook and encouraged
them to write the stories.

An uptake survey conducted on a subsample of caregivers in the treatment group in June 2016
showed that participation in the programwas high. Ninety-five percent of respondents said that they
had attended at least one MAmeeting. Ninety-two households reported they were receiving the MA
SMS and of these, all caregivers said that they read the messages with the child at least once a week.
The endline data reflected a high level of program uptake as well. Ninety-three percent of caregivers
in the treatment group reported they had attended at least one MA meeting or training session;
these respondents attended an average of seven meetings over the life of the program. Eighty-
four percent of caregivers in the treatment group said they received stories via SMS. Eighty-one
percent of caregivers in the treatment group showed the text messages to the child at least once
a week. Participation was also high according to the children’s reports. Eighty-four percent of chil-
dren in the treatment group said that they have received SMS stories, and 81 percent of children
said they had read the last story they received.

3. Data and evaluation design

To construct the sample, we randomly selected 80 schools from a list of 293 public schools eligible to
participate in two districts of Eastern Zambia, Chipata and Lundazi.5 We randomly assigned half the
schools to the treatment group and half to the control group.6

In October 2015, we screened all students in grades 1 and 2 across all 80 sampled schools to
determine whether anyone in their home had a cell phone.7,8 In total, enumerators attempted
screening 8,681 students during school visits. This includes 2,354 students (27.1 percent) that
were absent during the visits. Of the students attending on screening day, 4,910 (56.6 percent of
the total) reported having a cell phone at home. In each school, we sampled 30 of the students
that reported having a cell phone at home.

The caregivers of the sampled students were interviewed between November and December
2015. The caregiver interview included a series of screening questions intended to determine the
respondent’s eligibility to participate in the study. This included questions about the respondents’
interest in participating in the intervention and the respondents’ (actual) access to a working cell
phone number. The same screening process was conducted in both treatment and control
groups. Respondents did not know to which group they were going to be assigned when we inter-
viewed them. In the cases that multiple children from the same household were sampled,
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household-level questions were only asked once, but student-specific questions were asked for each
child. We completed 2,222 caregiver interviews that correspond to 2,397 students.9 Table 1 summar-
izes the number of students and parents surveyed at each wave of data collection.

In January 2016, enumerators visited schools to survey the sampled students. To assess students
reading skills we used a version of the Early Grade Reading Assessment – EGRA (RTI International
2015) created for Zambia. EGRA is a widely used test to assess early grade reading performance.
The instrument we used contains 5 subtasks in ChiNyanja language, namely letter sound identifi-
cation, non-word decoding, oral reading fluency, reading comprehension, and listening comprehen-
sion. Appended to the EGRA was a short student questionnaire to capture children’s reading habits
at home and other reading-related information. In total 2,263 students were assessed and inter-
viewed. This is lower than the number of students for which we collected student-level caregiver
data (2,397) and was mostly due to student absenteeism the days EGRA data was collected. Impor-
tantly, enumerators were not able to collect EGRA data in one of the 80 schools because weather
conditions made it inaccessible.

Endline data was collected between mid-January and early February of 2017. Instruments admi-
nistered at endline were the caregiver questionnaire, student questionnaire, and the EGRA. For pur-
poses of comparability, the same EGRA tool was used at baseline and endline.

In total 1,942 caregivers were surveyed at baseline and endline, that correspond to 2,091 children
(there are more students than caregivers because we have 149 siblings in the sample). Out of these
2,091 children for whom we have caregiver data, 2,054 were assessed and interviewed at endline.
The longitudinal sample of students assessed with EGRA both at baseline and endline is 1,973.
This is the sample that we use for the analysis in this paper. The attrition rate for the parent
survey was 12.6 percent and for the student survey was 12.8 percent. Attrition was not correlated
with treatment status (the p-value for the student survey is 0.61 and for the parent survey is 0.85).

Table 2 shows students’ and households characteristics and students’ reading scores, by treat-
ment status. There are no significant differences in students’ characteristics (Panel A) between treat-
ment and control groups. We show household characteristics in Panel B. The differences between
treatment and control groups are small and not statistically significant at standard levels of confi-
dence. The last variable in Panel B, the asset index, corresponds to the first principal component
of the household ownership of the following assets: chair, bed, clock, radio, television, computer,
bicycle, motorcycle, car, fridge and stove.

Panel C shows baseline statistics on reading habits and attitudes towards reading. We asked care-
givers and children how often the latter read at home with someone else and on their own. Accord-
ing to the caregivers, on average, 39 percent of them never read with the MA child, and among the
ones that read with children, the majority read between two and three times per week (roughly a
third of all caregivers).10 Instead of asking the same categorical question we asked parents, to
make it simpler for children we asked them how many days they had read with someone the pre-
vious week. The results indicate that, on average, children read with someone at home 2.3 days
per week. Regarding reading on their own at home, according to the caregivers about 43 percent
of children never read on their own at home, and within the ones that do read on their own, the
majority read between two and three times per week (roughly a fourth of the total). According to
children’s own reports, they read on their own at home 2.4 days per week, on average. In terms
of balance, we only found a statistically significant difference for reading with the caregiver, as

Table 1. Sample.

Target Baseline Endline Panel Attrition

Caregiver survey
Caregiver level data 2,400 2,222 1,942 1,942 12.6%
Student level data 2,400 2,397 2,091 2,091 12.8%
Student survey 2,400 2,263 2,054 1,973 12.8%
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reported by the caregiver, suggesting that caregivers in the control group read with children more
often than their counterparts in the treatment group.11

Panel D shows results on attitudes towards reading. We asked children whether they enjoy listen-
ing to stories and if they enjoy reading. We provided them with three response options: ‘Like’,
‘Indifferent’, and ‘Do not like’. We recoded the responses to create an indicator variable that is 1 if
the child answered ‘Like’ and 0 otherwise. At baseline a little more than half the children reported
they like listening to stories, and almost two-thirds said they like reading or practice reading.

Panel E shows baseline reading skills. We focus on three indicators. The first one is the PCA
reading index; this is the first principal component of the five EGRA scores, standardized using
the control mean and standard deviation, pooling both 2nd and 3rd grades.12 This is our preferred
outcome of interest because it summarizes all the results of the reading assessment. We also show
results for two indicators derived from the oral reading subtask. The first is the number of words
correctly read from a short passage in one minute, commonly called oral reading fluency (ORF).

Table 2. Descriptive statistics at baseline.

Variable Control Treatment Diff

A. Student characteristics
Female 0.52 (0.02) 0.51 (0.02) 0.02 (0.02)
Age 8.79 (0.07) 8.85 (0.06) −0.05 (0.1)
Third grade 0.48 (0.01) 0.48 (0.01) −0.01 (0.01)
B. Household characteristics
Caregiver can read 0.71 (0.02) 0.72 (0.02) −0.02 (0.03)
Household size 5.37 (0.13) 5.23 (0.13) 0.14 (0.18)
There is at least one children’s book at home 0.44 (0.02) 0.46 (0.02) −0.02 (0.03)
Asset index −0.01 (0.08) 0.01 (0.07) −0.02 (0.11)
C. Reading habits
Reading with someone at home
- According to the caregiver1 −0.14* (0.08)
Never 0.36 0.41 −0.05
Less than once a month 0.02 0.01 0.01
Once or twice a month 0.04 0.06 −0.02
One day a week 0.15 0.14 0.01
Two or three days a week 0.33 0.31 0.02
Four days a week or more 0.11 0.08 0.03
- According to the child (days per week) 2.27 (0.10) 2.37 (0.10) −0.10 (0.14)
Reading alone
- According to the caregiver1 0.11 (0.08)
Never 0.42 0.45 −0.04
Less than once a month 0.02 0.01 0.00
Once or twice a month 0.03 0.03 0.00
One day a week 0.12 0.13 −0.01
Two or three days a week 0.25 0.25 0.00
Four days a week or more 0.16 0.13 0.04
- According to the child (days per week) 2.33 (0.13) 2.46 (0.10) −0.14 (0.16)
D. Attitudes towards reading
Child likes to listen to stories 0.57 (0.02) 0.54 (0.02) 0.03 (0.03)
Child likes to read or practice reading 0.63 (0.02) 0.61 (0.02) 0.02 (0.03)
E. Reading skills
PCA reading index 0.00 (0.08) 0.19 (0.07) −0.19* (0.11)
Oral reading fluency (wpm) 3.76 (0.63) 5.09 (0.57) −1.33 (0.84)
Reads at least one word 0.29 (0.03) 0.36 (0.03) −0.06 (0.04)

Notes: The asset index is the first principal component of the household ownership of the following assets: chair, bed, clock, radio,
television, computer, bicycle, motorcycle, car, fridge and stove. The PCA reading index is the first principal component of the
five EGRA scores, standardized using the control mean and standard deviation. Sample sizes are lower than 1,973 for some
outcomes due to item-specific missing data.

1To estimate whether there are significant differences between treatment and control for ordered categorical variables (care-
givers’ responses on how often they read with the child and how often the child reads alone) we estimated ordered probit
regressions where the outcome of interest are the ordered categorical variables and the covariate is the treatment dummy;
statistical significance is determined by the test on the treatment dummy, hence in the third column we show the coefficient
and standard error on the treatment dummy. Standard errors clustered at the school level in parentheses.

*p < 0.05 **p < .01 ***p < 0.001.
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This indicator is widely used to benchmark early reading proficiency. In the case of Zambia, official
benchmarks indicate that 2nd graders should read a minimum of 25 correct words per minute
(cwpm), while 3rd graders should read a minimum of 40 cwpm (Ministry of Education, Science, Voca-
tional Training and Early Education 2014). Notably, children in this sample were reading only 4.4
cwpm at baseline, on average, which highlights how behind these children are relative to the
official benchmarks.13 Finally, our third and last indicator is the fraction of students that are able
to read at least one word correctly in the oral reading fluency subtask. We report this indicator
given the large fraction of second and third grade students that are not able to read a single
word in this sample and across the country.

While the differences at baseline between treatment and control groups are significant only for
the PCA reading index, all three reading skills scores are slightly higher for the treatment group
than for the control group despite treatment status was randomized. To isolate these baseline
differences, we include baseline reading scores as covariates in our estimation of the effect of
the program. This approach mimics the canonical value-added model, which has been found to
replicate experimental parameters in education contexts (Abdulkadiroglu et al. 2011; Deming
2014; Deutsch 2012; Singh 2015). We also include as covariates households’ and students’ charac-
teristics collected at baseline. The regression model we use to estimate the impact of the program
can be described by:

As1 = a+ bDs + gAs0 + xs
′d+ ust (1)

where, As1 and As0 measure achievement (EGRA score) for student s at endline and baseline,
respectively; Ds is a dummy variable indicating treatment status; xs is a vector of characteristics
of the student (age and its square, gender and grade) and of the student’s household (caregiver’s
literacy, household size, whether there are children’s books in English or ChiNyanja at home, the
household asset index, and an indicator variable for whether ChiNyanja is the language most com-
monly used at home); ust is an error term and a, b and δ are parameters to be estimated. The
coefficient of interest is b, which measures the contribution of the intervention to student
achievement.

Given the imbalance in the outcomes of interests at baseline, as robustness checks we estimate
the impact of the program using three additional methodologies. First, we estimate a standard
difference-in-difference model, where the outcome of interest in Equation (1) is not the endline
value but the difference between baseline and endline of the three outcomes of interest we
focus on (and the lagged value of the outcome of interest is not included as a covariate). This
is equivalent to the value-added model in Equation (1) except that it assumes no depreciation
in reading skills (g = 1).

Second, we use matching methods to provide a more flexible way to control for the differences
at baseline between treatment and control, specifically we use entropy matching to produce
weights that minimize differences in the distributions of students’ characteristics at baseline (Hain-
mueller 2012).

The covariates included in the matching and the difference-in-difference regressions are the
same variables included in Equation (1). We collected a number of additional sociodemographic
characteristics at baseline. In our third robustness check, we use a Lasso regression to expand the
number of covariates as potential predictors. These additional covariates are the five EGRA
subtasks scores, district fixed effects, language most commonly used at home dummies,
number of children books in ChiNyanja, four variables to account for household composition
by age (0–5-year-olds, 6–15-year-olds, 16–59-year-olds, and 60-year-olds and older), an indicator
for whether the house’s floor is made of mud or dirt, self-reported child’s school attendance in
the previous week, and an indicator variable for being the first born. To produce Lasso results
for inference we use the double-selection algorithm proposed by Belloni, Chernozhukov, and
Hansen (2014).14
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4. Results

4.1. Reading skills

Table 3 shows the impact estimates of MA on reading skills. In the first column, no covariates are
included. The PCA reading index is standardized using the mean and standard deviation of the
control group at each wave of data collection, so the coefficients can be interpreted directly as per-
centages of a standard deviation. The difference in the PCA reading index at endline between treat-
ment and control groups is 33 percent of a standard deviation. When the baseline value of the PCA
reading index is included as a covariate, as we show in column (2), the difference between treatment
and control groups falls to 20 percent of a standard deviation. This change shows the magnitude of
the imbalance between the two experimental groups at baseline. Adjusting for the baseline value
seems to correct it. Including additional covariates in the regressions -as we do in column (3)-
does not change the coefficients in a meaningful way. We show the estimated for oral reading
fluency in the second row of Table 3. The unadjusted difference between treatment and control
groups indicates a program impact of 4.66 cwpm, but the coefficient becomes 3.46 cwpm when
the baseline value of the dependent variable is included as a covariate, and 3.35 cwpm (0.28 of a
standard deviation of the endline scores for the control group) when all the covariates are
included.15 To put these effects in perspective, for oral reading fluency the treatment group
shows twice as much improvement as the control group over the same time period. Gains in oral
reading fluency for the control group amount to 3.7 cwpm between baseline and endline, while
the equivalent gains in the treatment group are 7 cwpm. In other words, the MA program gains
are of similar magnitude to what 2nd and 3rd graders (on average) gain in a full year of regular
schooling.

The impact of MA compares well with that of other interventions aimed at improving early grade
reading, particularly if we take into account that MA is a low intensity intervention that does not
require resources from the education system. Graham and Kelly (2018) summarize the impact of
18 early grade reading interventions in less developed countries. All the evaluations used experimen-
tal or quasi-experimental methodologies, target the same grades, and use EGRA to measure reading
performance. They found effect sizes in oral reading fluency that range from −0.02–0.80 of a stan-
dard deviation, with a mean of 0.38 and a median of 0.36 of a standard deviation. Murray et al.
(2021) report that the effect sizes associated with four evaluations of early grade reading interven-
tions in Latin America range from zero to 0.32 of a standard deviation.

Table 3. Impact of MA on reading skills.

(1) (2) (3)

PCA reading index 0.33** 0.20*** 0.19***
(0.10) (0.050) (0.049)
[0] [0] [0]

Oral reading fluency (wpm) 4.66*** 3.46*** 3.35***
(1.14) (0.73) (0.73)
[7.4] [7.4] [7.4]

Reads at least one word 0.14** 0.097*** 0.096***
(0.041) (0.026) (0.026)
[0.44] [0.44] [0.44]

Baseline value of the dependent variable included as covariate X X
Sociodemographic controls X
N 1968 1968 1968

Note: Regressions on PCA reading index have five fewer observations due to item specific missing data in EGRA subskills other
than ORF. Outlier values, one for oral reading fluency and two for non-word decoding, both at baseline, are set to missing.
Sociodemographic controls include student’s age and its square, gender and grade, caregiver’s literacy, household size,
whether there are children’s books in English or ChiNyanja at home, and an indicator variable for whether ChiNyanja is the
language most commonly used at home and the household asset index. Standard errors clustered at the school level in par-
entheses. Mean value of the dependent variable at endline for the control group in squared brackets.

*p < 0.05 **p < .01 ***p < 0.001.
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Finally, we estimate the program effect on an indicator variable for whether students are able to
read at least one word from a grade leveled passage and show the results in the third row of Table 3.
The unadjusted difference between treatment and control at endline is 14 percentage points. When
the baseline value of the dependent variables is included, the coefficient becomes 9.7 percentage
points, and it does not change substantially when the rest of the covariates are included.16

The imbalance in reading skills between treatment and control groups at baseline is a source of
concern for identification. As a robustness check Table 4 shows impact results for the three outcomes
of interest using difference-in-differences, entropy matching and LASSO regression.

The difference-in-difference model is similar to the value–added regression except that the coeffi-
cient on the lagged depending variable is restricted to 1. Difference-in-differences is, therefore, more
restrictive than the value-added model, and in the context of the cognitive achievement producing
function it implies that there is no depreciation in human capital between baseline and endline. The
difference-in-differences results, shown in column (1) of Table 4, indicate that while the parameters
are smaller than the results in Table 3, the differences are small and all the parameters are statistically
significant.

Column (2) shows results for entropy matching. Entropy matching produces coefficients that are
similar in size to those in Table 3, although for the reading score the coefficient is not significant at
standard levels of confidence (p-value=0.13). To match treatment and control groups we minimize
differences in the first three moments of the distributions of the same variables used in Equation (1).
We also explore results using as matching variable the baseline of the dependent variable only, as
well as other matching methods, based on propensity scores. These results are discussed in Annex III.

In column (3) of Table 4, we show the LASSO regression results. We use an expanded set of control
variables and a LASSO regression to select the predictors. For all three outcomes of interest, the
coefficients are a bit smaller than those in Table 3, but all three are statistically significant.

Overall, the results of the evaluation are robust to different specifications and the inclusion of
control variables.

In Table 5, we explore treatment effect heterogeneity by gender, whether the child’s caregiver
can read, baseline reading skills, and grade. The interaction terms for female and the treatment

Table 4. Impact of MA on reading skills – robustness checks.

Diff-in-diff Entropy matching LASSO
(1) (2) (3)

PCA reading index 0.14** 0.17 0.18***
(0.051) (0.11) (0.049)
[0.00] [0.17] [0.00]

Oral reading fluency (cwpm) 3.16*** 2.94* 2.87***
(0.66) (1.31) (0.58)
[3.65] [9.12] [7.40]

Reads at least one word 0.067* 0.094* 0.075**
(0.026) (0.042) (0.024)
[0.15] [0.48] [0.44]

N 1968 1968 1965

Notes: Regressions on the PCA reading index have five fewer observations due to item specific missing data in EGRA subskills.
Outlier values, one for oral reading fluency and two for non-word decoding, both at baseline, are set to missing. The diff-in-diff
regressions include the baseline value of the dependent variable, student’s age and its square, gender and grade, caregiver’s
literacy, household size, whether there are children’s books in English or ChiNyanja at home, and an indicator variable for
whether ChiNyanja is the language most commonly used at home, and the household asset index. Entropy matching minimizes
differences between treatment and control groups of the first three moments of the distributions of the same covariates
included in the diff-in-diff regressions. LASSO regression considered the following additional control variables: The five
EGRA subtasks scores, district fixed effects, language most commonly used at home dummies, number of children books in
ChiNyanja, four variables to account for household composition by age (0–5-year-olds, 6–15-year-olds, 16–59-year-olds, and
60-year-olds and older), an indicator for whether the house’s floor is made of mud or dirt, self-reported child’s school attend-
ance in the previous week, and an indicator variable for being the first born. Standard errors clustered at the school level in
parentheses. Mean value of the dependent variable for the control group at endline in squared brackets.

*p < 0.05 **p < .01 ***p < 0.001.
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variable are small and not significant for any outcomes. Interactions between treatment and care-
giver s’ literacy are positive but statistically significant for oral reading fluency only. This contrasts
with Knauer et al. (2020), that find that children if illiterate parents benefit most from a parent–
child book-sharing intervention in rural Kenya. We do not find significant effects when interacting
treatment with baseline scores. Finally, the interaction term for third grade and the treatment
dummy is positive and significant for the reading score and for whether the child can read at
least one word, but only marginally significant for oral reading fluency (p-value=0.06).17

4.2. Reading habits and attitudes towards reading

To analyze the channels through which the program affected reading skills, we analyze the impact of
the program on how often children read at home on their own or with someone else. Table 6 shows

Table 5. Treatment heterogeneity by gender, parental literacy, baseline reading skills, and grade.

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

A. PCA reading index
Treatment 0.18** 0.095 0.19*** 0.098

(0.052) (0.066) (0.048) (0.061)
Interactions with treatment variable
Female 0.025

(0.072)
Caregiver can read 0.13

(0.071)
Baseline value of the dependent variable −0.0014

(0.061)
3 grade student 0.19*

(0.087)
Dep. variable mean for the control group 0.00
B. Oral reading fluency (wpm)
Treatment 2.67*** 1.79* 2.87** 2.36*

(0.76) (0.87) (0.87) (0.93)
Interactions with treatment variable
Female 1.32

(0.99)
Caregiver can read 2.18*

(0.99)
Baseline value of the dependent variable 0.11

(0.18)
3 grade student 2.06

(1.08)
Dep. variable mean for the control group 7.40
C. Reads at least one word
Treatment 0.095** 0.056 0.11** 0.049

(0.028) (0.044) (0.032) (0.034)
Interactions with treatment variable
Female 0.0016

(0.040)
Caregiver can read 0.056

(0.046)
Baseline value of the dependent variable −0.038

(0.038)
3 grade student 0.097*

(0.038)
Dep. variable mean for the control group 0.44

Regressions on the PCA reading index have five fewer observations due to item specific missing data in EGRA subskills. Outlier
values, one for oral reading fluency and two for non-word decoding, both at baseline, are set to missing. All regressions include
the baseline value of the dependent variable, student’s age and its square, gender and grade, caregiver’s literacy, household
size, whether there are children’s books in English or ChiNyanja at home, and an indicator variable for whether ChiNyanja is the
language most commonly used at home, and the household asset index. Standard errors clustered at the school level in par-
entheses.

*p < 0.05 **p < .01 ***p < 0.001.
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the effects of the MA program on these indicators. The estimated models follow the structure in
Equation (1), and therefore in each regression, we included the baseline value of the corresponding
dependent variable as a control.

Panel A shows results for the frequency in which children read on their own at home. In column
(1) we use caregivers’ reports. We use interval regressions to accommodate the caregiver’s survey
response structure. The parameter indicates that children in the treatment group read on their
own at home 0.35 days per week more than children in the control group, roughly one day more
every three weeks. In column (2), we show the impact of the program on the number of minutes
each reading session lasted on average, restricted to cases where caregivers reported a positive
number of minutes. There are no significant differences between treatment and control groups.
Results using the information reported by the children are shown in column (3). We asked children
howmany days they had read on their own the previous week. To model these responses, we used a
negative binomial regression. The results in column (3) indicate that the program increased by 0.24
days the number of days that children read at home on their own. To keep the student survey simple,
we did not ask the duration of the reading sessions. While the parameters on the number of days
that children read on their own at home derived from the child and caregiver surveys are
different, they are both positive and significant, and the actual difference between the two coeffi-
cients is only about one standard error. These results indicate that the program had a positive
impact in the number of days that students read at home on their own.

In Panel B, we show the impact of the MA program on the frequency in which children read with
someone at home. Column (1) shows the estimate using as dependent variable the caregiver’s
responses. As before, we use an interval regression model. The parameter indicates that caregivers
in the treatment group read with the children 0.56 more days per week than their counterparts in the
control group; this is approximately 1 additional day every two weeks. We also asked parents about
the average duration of these reading sessions. No impacts on session duration are observed accord-
ing to the OLS results displayed in column (2). Finally, in column (3), we show estimates using the
children’ reports. The resulting coefficient is small and not significant. Therefore, our estimates indi-
cate conflicting results between the caregiver and student reports when the outcome of interest is
reading with someone at home.

It is puzzling that the effect ofMAon joint reading as reportedby the caregiver indicates a clear posi-
tive impact, while the effect on the same underlying construct but as reported by the children suggests
no effect. One possible explanation is that while the caregiver is answering how often s/he reads with
the child, the child answered how often any family member read with him or her at home, making the

Table 6. Impact of MA on reading habits.

Caregiver survey Student survey
Number of days per weeka Minutes per session for min>0b Number of days per weekc

A. Read on their own 0.35** 0.59 0.24*
(0.12) (1.39) (0.10)
[2.41] [22.5] [1.92]
N=1862 N=803 N=1892

B. Read with someone at home 0.56*** 1.85 0.043
(0.10) (1.30) (0.091)
[2.01] [29.9] [1.80]
N=1887 N=914 N=1874

Note: All models include the baseline value of the dependent variable, student’s age and its square, gender and grade, caregiver’s
literacy, household size, whether there are children’s books in English or ChiNyanja at home, and an indicator variable for
whether ChiNyanja is the language most commonly used at home, and the household asset index. Standard errors clustered
at the school level in parentheses. Mean value of the dependent variable at endline for the control group in squared brackets.

aInterval regressions. Parameters can be interpreted in number of days. The reported endline mean is the mean predicted by an
interval regression model with only the intercept as a covariate.

bOLS regressions.
cNegative binomial regressions.
*p < 0.05 **p < .01 ***p < 0.001.
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two responses not strictly comparable. It is also possible that children in our sample are too young to
accurately report how often they read with others at home; or that caregivers in the treatment group
tend to overstate how frequently they read with the child, if they feel there is an expectation that they
behave in a particular way. In this case, the challenges associatedwith capturing the reading frequency
impedes the proper estimation of the effect of the program on joint reading at home.

Table 7 shows the impact of MA on attitudes towards reading and listening to stories using linear
probability models. In column (1) the dependent variable is an indicator for whether children like
listening to stories, and in column (2) for whether they like reading. Both coefficients are positive
but small and not statistically significant. Similar results are found when the dependent variables
are whether children like reading at home on their own, and with a relative (not shown). At
endline, most children in both treatment and control groups reported that they like listening to
stories and reading. For example, 91 percent of children in the treatment group said they like
reading or practice reading at endline, while the figure for the control group was 90 percent. This
implies that the low reading proficiency we observed is not related to lack of interest, and that
the program had little room to improve reading attitudes, at least as measured by these questions.

4.3. Cost effectiveness

In this section, we estimate the program costs per student assuming the project is scaled up in the
ChiNyanja-speaking areas where the pilot took place and in the rest of the country -where there are
six other local languages of instruction- separately. We consider the target population to be the chil-
dren in grades 2 and 3 that have access to a cell phone at home. Based on the data collected for this
evaluation, we judge 60 percent a reasonable estimate of the cell phone ownership rate. We esti-
mate that the program could reach 186,000 2nd and 3rd graders in Lusaka and the Eastern province,
and 450 thousand in the rest of the country.18

One major cost of this program was developing the SMS stories. This alone costed almost USD
100,000, equivalent to USD 83 per treated student. However, story development is a fixed cost,
and thus the associated average costs go down with the number of students treated. Moreover,
this is a sunk cost for areas where ChiNyanja is the official local language (i.e. Lusaka and the
Eastern province), as the stories have already been developed. Table 8 summarizes the costs of
scaling up the MA program. The estimated scale-up costs per student are USD 20.1 for students
in ChiNyanja-speaking areas, and USD 21.4 for students in other parts of the country.

The SMS transmission represents only about 15 percent of total costs. The two main factors driving
costs are programmanagement and outreach (ofwhich 96 percent correspond to communitymobilizers’
compensation), and voice message transmission. Although the experiment design does not allow us to
estimate the contribution of each program component, one program component that could be con-
sidered for removal is the voice messaging. These messages are not an obvious input for improving
reading skills and were included in the program design so illiterate caregivers were more engaged in
program activities; however, while about ¾ of caregivers reported they listen to the voice messages,
we did not find a correlation between listening to the voice messages and caregivers’ literacy.

Table 7. Impact of MA on attitudes towards reading.

Child likes to listen to stories Child likes to read or practice reading

Impact 0.025 0.0086
(0.015) (0.018)
[0.92] [0.90]
N=1840 N=1860

All models include the baseline value of the dependent variable, student’s age and its square, gender and grade, caregiver’s lit-
eracy, household size, whether there are children’s books in English or ChiNyanja at home, and an indicator variable for
whether ChiNyanja is the language most commonly used at home, and the household asset index. Standard errors clustered
at the school level in parentheses. Mean value of the dependent variable at endline for the control group in squared brackets.

*p < 0.05 **p < .01 ***p < 0.001.
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5. Conclusions

This paper reports the results of a short intervention that used SMS messaging, paired with parental
outreach, to improve early grade reading skills. By sending SMS stories, the program increased the
access to reading materials across a population that otherwise lacks appropriate reading resources
for young children. Nudging parents to have their children read, both through the very SMS and the
parental meetings, was possibly another key channel to enhance children’s reading skills.

We found that the program take-up was high. According to endline data, 93 percent of house-
holds in the treatment group attended at least one MA meeting, and 81 percent showed the SMS
to the MA children at least once a week.

The results indicate that the program had a positive and significant impact on reading skills. Our
preferred estimates of the program impacts are 19 percent of a standard deviation for the PCA
reading index, 3.35 cwpm (28 percent of a standard deviation) for oral reading fluency, and 9.6 per-
centage points for the fraction of students able to read at least one word from a passage. Alternative
estimation approaches yield very similar results. Despite these improvements, it is important to note
that the absolute levels of competence among students remain low.

We found that children were spending more time reading at home on their own. Having access to
reading resources facilitates home reading. It is also possible that monthly meetings had encouraged
more caregiver involvement with their children’s education. However, regarding reading at home
with a relative, we did not find conclusive evidence that the program had a positive impact.
While according to the caregiver, children were reading more at home with relatives, the effect
using children’s responses is negligible. Therefore, it is not clear whether caregivers spent more
time reading with children or if the mechanism was solely to allow and perhaps encourage children
to take time to read alone the newly provided materials.

A few important lessons for the implementation of MA and similar programs are worth highlight-
ing. First, in general the impact seems stronger on reading skills for 3rd graders than for 2nd graders.
This suggests that students need to have some pre-reading or reading skills for programs like MA to
have an impact, and that, if replicated, efforts should probably focus on those students. Second, the
relevance of the voice recording should be weighed against its cost. The voice recording was
included as a way for illiterate parents to engage in the program, however, we found that its use
was not correlated with caregivers’ literacy; being twice as expensive as the SMS, it is reasonable
to see this program component as a candidate for removal. Third, while the SMS stories are funda-
mental aspect of the program, caregiver’s engagement encouraged through the meetings should
not be underestimated. Our findings suggest that both components of the program were important
in improving students’ reading performance. Finally, MA requires mobile phone access and therefore
it cannot reach the poorest children who do not have it. Scaling-up the program could potentially

Table 8. Costs per student (in USD).

Program management/outreach $ 8.9
Notebook $ 0.3
SMS transmission $ 3.1
Voice message transmission $ 7.8
Total - ChiNyanja speaking areas $ 20.1

Story development $ 1.3
Total - Non-ChiNyanja speaking areas $ 21.4

(1) Cost of SMS and the voice message do not correspond to the unitary prices observed
during the program, but are estimates provided by the project implementer; (2) Program
management/outreach includes program coordinators (one for each of the 7 official
languages in the country) and community mobilizers to contact parents to capture
cell phone numbers and conduct monthly meetings with them; (3) For each of the 6
official languages for which no stories have been developed, the costs of developing
stories is imputed using the corresponding costs observed during the pilot.

Source: Own calculations using data provided by Creative Associates.
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increase education inequalities between the very poor and better-off children with phones, or
between geographic areas with different connection coverage. However, as mobile phones and con-
nection plans are becoming cheaper and connectivity is improving across the country, this potential
issue will become less important.

Notes

1. In Sub-Saharan Africa, for example, there were 74 cell phone subscriptions per 100 people in 2017 (World Bank
2018a).

2. Makhalidwe Athu can be translated as “our way of life”, “our way of staying” or “our culture”.
3. Many studies document the impact of using SMS messaging as reminder vehicle in the context of health-related

interventions. In developing countries this includes, for example, programs to improve adherence to antiretro-
viral therapy (Kanters et al. 2017), diabetes self-care (Abaza and Marschollek 2017), and health workers’ adher-
ence to malaria treatment guidelines (Zurovac et al. 2011) among many others types of programs.

4. The seven official languages of instruction are: ChiNyanja, Bemba, Lozi, Tonga, Kaonde, Luvale, and Lunda.
5. A total of 57 schools were dropped from the original list of 350 schools that these two districts have, due to

missing data (25), poor cell phone coverage or low accessibility (24), or because they were too small (8).
6. The random selection of 80 schools used distance to District Education Board Secretary and school size for stra-

tification. These variables were also used to match schools before randomization.
7. Because the sample was constructed at the end of the school year (October 2015), we interviewed students in

grades 1 and 2 so most of them would transition to grades 2 and 3, respectively, in 2016, when the program was
going to treat them.

8. In a handful of very large schools not all students were screened but a random sample.
9. Some respondents were parents of more than one target child, which is why we have more student-level care-

giver data than caregiver respondents.
10. The respondent was a parent 80 percent of the cases.
11. To estimate whether there are significant differences between treatment and control for ordered categorical

variables (caregivers’ responses on how often they read with the child and how often the child reads alone)
we estimated ordered probit regressions where the outcome of interest is the ordered categorical variable
and the covariate is the treatment dummy.

12. Kerwin and Thornton (2018) follow a similar aggregation of the EGRA scores.
13. Even if we restrict the sample to children starting 3rd grade at baseline (roughly half the sample), the average

ORF score is 6.8 cwpm (pooling both study groups), which is also way below the minimum threshold of 25 cwpm
expected for this grade.

14. This algorithm consists of the following steps: (i) Use Lasso to select predictors of the treatment variable; (ii) Use
Lasso to select predictors of the outcome variable, and (iii) Regress the outcome of interest on the treatment
variable and the covariates selected in steps (i) and (ii).

15. Descriptive statistics for oral reading fluency and other outcomes of interest at endline for the control group, as
well as histograms for oral reading fluency at endline for the control group, can be consulted in Annex II.

16. Results for the other four EGRA subtasks can be consulted in Annex II.
17. Heterogeneity by grade for the PCA reading index is in part an artifact of standardizing the index using the mean

and standard deviation of the pooled 2nd and 3rd graders in the control sample. In Annex II we show impact
evaluation results splitting the sample by grade, using as dependent variables both the reading score standar-
dized with the mean and standard deviation of the control group pooling grades 2 and 3, and the reading score
standardized using grade-specific mean and standard deviations of the control group. The results indicate that
even if we use reading scores standardized at the grade level, the difference between grades is still large and
statistically significant.

18. Using census data for the total and by-region population (Central Statistical Office 2012), UNESCO data for the
number of 2nd and 3rd graders (UNESCO Institute for Statistics 2019), and our own survey data for the cell phone
ownership rate, we estimate that by 2016 the number of 2nd and 3rd graders in the country was 1 million, and of
those 636 thousand had access to a cell phone at home. The Eastern Province and Lusaka account for approxi-
mately 29 percent of the country’s population.
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