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Summary 

This report evaluates the impact of a programme implemented by the government of 
Colombia to upgrade pre-schools targeted at children from lower socio-economic groups. 
These pre-schools, called Hogares Infantiles (HIs), are run by the Instituto Colombiano 
de Bienestar Familiar and there are 1,008 of them across Colombia. The pre-schools are 
community-based and typically located in fairly well-equipped community centres and 
run by parent associations. The upgrade of HIs to “Hogares Infantiles Mejorados” (HIM) 
was implemented as part of the ‘De Cero a 5iempre’ and entailed a considerable 
financial commitment from the government. It planned to (a) hire additional and better-
qualified personnel (including nutritionists, experts in child socio-emotional development 
and pedagogical assistants), as well as (b) deliver a one-time pedagogical endowment 
valued at US$52 per child for toys, books and other materials. In addition to the HIM 
upgrade, some HI centres received a set of further improvements, provided by a private 
foundation, Fundación Éxito (FE). These improvements (HIM+FE) included three core 
programmes - further nutritional improvement, pedagogical training of teachers and a 
reading programme for teachers, children and parents.  

In collaboration with the government, we designed a controlled experiment. Our design 
allowed us to evaluate the effects of the government-implemented improvements alone 
(HIM), as well as of the combined programme, which includes the add-on effects of the 
enhancements delivered by FE.  The study took place in the eight largest cities in 
Colombia. 

From the 670 HIs in the 8 cities, we selected 120 to include in the study. These were 
organised into 40 groups of 3 by geographic proximity. Within each group, we randomly 
assigned one HI to each of the control group, the HIM group and the HIM+FE group.  We 
randomly selected 17 children between 12 and 36 months at baseline from each HI. We 
collected data on the 120 HIs and 1,989 children and their households, both before the 
enhancement of HIs (baseline, March-June 2013) and 18 months after (follow-up, 
October-November 2014).   

Implementation data showed that not all HIMs fully implemented the programme.  For 
the HIM intervention, just 34 of the 80 HIM centres hired at least half of the planned 
number of professionals (on a full time equivalent basis) for all three categories of staff. 
For the FE intervention, there was variation in the proportion of teachers who attended 
the FE pedagogical training with a third or more teaching staff participating in 25 of the 
40 centres.  

The main outcomes of interest include child cognitive and socio-emotional development 
and nutritional status and they were all pre-specified. We measured child development 
across several key domains including cognitive and language development, receptive 
language, school readiness, executive functioning and socio-emotional development. We 
summarise and combine individual measures using exploratory factor analysis to create 
our main child development outcome measures. We create factor measures that link to 
three broad areas of child development - (1) cognitive development, language 
development and school readiness (which we refer to as CLS); (2) pre-literacy skills; and 
(3) socio-emotional skills. Further, we use four measures of nutritional status - weight for 
age, length/height for age, BMI for age and weight for length.  
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Overall we find that the HIM program alone had no impact on child development in the 
broad CLS domain. We do, however, see evidence of an impact of HIM+FE on this 
measure corresponding to an increase of 0.15 of a standard deviation (p=0.025), relative 
to the control group, and find that these effects are substantially larger for older children 
than for younger children. The difference between the effects of HIM+FE and HIM alone 
on CLS is statistically significant. We see no significant impact of either HIM or HIM+FE 
on pre-literacy.  We find no evidence that either HIM or HIM+FE had a positive average 
effect on children's socio-emotional development and, finally, we find no significant 
impact on any binary measure of nutritional status for the HIM+FE group. 

We explore a number of potential mechanisms. Our main finding here relates to impacts 
of the intervention on measures of the quality of care provided in the centres. The largest 
and most statistically significant effect is a negative impact of HIM+FE on “Personal Care 
Routines” of 83 per cent of a standard deviation. The effects on the other three sub-
scales are all positive, significant at the 10 per cent level and roughly one half of a 
standard deviation. These HIM+FE effects are consistent with the core emphasis in the 
pedagogical training implemented as part of HIM+FE on focusing efforts on productive 
learning routines and away from non-productive personal care routines.  

Several lesson emerge regarding programme design and implementation. First, it is not 
enough to increase spending or to bring in more people or learning resources: teaching 
practices and daily experiences of children need to improve. Staffing centres with new 
professionals without appropriate training and clearly defined roles which are directly 
linked to improving classroom routines are unlikely to be effective. Second, training 
programs for early education teachers need to incorporate specific recommendations of 
ways in which purposeful use of play, art, music and exploration can actually facilitate 
the child’s learning as translating these ideas into practice can be challenging. The 
training provided by the HIM+FE intervention, hands-on training with weekly assignments 
aimed at generating materials to be used for specific activities with children, provides a 
useful and potentially scalable model for improving the classroom experience of pre-
school children.  
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1. Introduction 

It is now widely recognised that the early years are a critical period of a child’s 
development, both because of the extent of their influence on later life outcomes and the 
extent to which development during these years can be influenced by intervention. 
Policies targeted at the early years have received a considerable amount of attention 
recently, with growing recognition of their potential to have long-lasting effects. However, 
there is still insufficient evidence on the effectiveness and efficacy of different 
interventions during the first years, and their optimal design. While more and more early 
childhood interventions are being evaluated, the evidence on specific programmes 
remains limited, particularly in developing countries. This evaluation makes an important 
contribution to this evidence. 

In its National Development Plan for 2010–2014, Prosperidad Para Todos, the 
government of Colombia announced that early childhood development (ECD) was one of 
its priorities and launched the De Cero a Siempre (DCAS, meaning ‘From Zero to 
Forever’) programme as the centrepiece of its social policy. As reported in the National 
Development Plan, 1.04 million socio-economically vulnerable children under age 6 did 
not have access to integrated early childhood services, 1.27 million had access to non-
integrated services and close to 0.57 million had access to reasonably integrated early 
childhood services. Hence, one of the main components of this strategy, and the first to 
be fully articulated and established, is the upgrading of a key non-integrated service – 
preschools providing partly subsided day care and 60 per cent of daily nutritional 
requirements to children from low socio-economic backgrounds, at the cost of US$10–25 
per month to the parents. These preschools, called hogares infantiles (HIs), are run by 
the Instituto Colombiano de Bienestar Familiar (ICBF); there are 1,008 of them across 
Colombia, and they are community-based – typically located in fairly well-equipped 
community centres and run by parent associations.  

The upgrade of HIs to hogares infantiles mejorados (enhanced HIs, or HIM), 
implemented as part of DCAS, entailed a considerable financial commitment by the 
government and was planned to include (1) hiring additional and better-qualified 
personnel (including nutritionists, experts in child socio-emotional development and 
pedagogical assistants) and (2) the delivery of a one-time pedagogical endowment for a 
value of US$52 per child for toys, books and other materials. In addition to the HIM 
upgrade, some HI centres received a set of further improvements, provided by a private 
foundation, Fundación Éxito (FE). These improvements (HIM+FE) included three core 
programmes: further nutritional improvement in HIM centres, pedagogical training of HIM 
teachers and a reading programme for HIM teachers, children and parents. 

The government is committed to evaluating the upgrade of HIs and allowed us to build 
an evaluation around its expansion. We designed a controlled social experiment, taking 
advantage of the expansion phase of HI enhancement. Our design allows us to evaluate 
the effects of the government-implemented improvements only (HIM), as well as of the 
add-on effects of the enhancements delivered by FE. From 120 HIs, we randomly 
selected 40 to belong to each of three arms: HI (control), HIM and HIM+FE. We collected 
data on a sample of 1,989 children (17 per centre on average and 663 per arm) who 
were enrolled in the selected HIs at the start of the study, their households and the 
centres, both before the enhancement of HIs (baseline) and 18 months after (follow-up).  
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The main questions our evaluation seeks to address are:  
1. What are the impacts of HIM and HIM+FE, compared to HI, on children’s 

nutritional status and on motor, cognitive, language and socio-emotional 
development? Does the HIM+FE package have an added impact on these 
outcomes, relative to HIM?  

2. Are the additional resources required by HIM and HIM+FE worthwhile in terms of 
the returns that they deliver?  

3. Do the impacts of the programme vary by child characteristics such as gender, 
age, race or ethnicity and initial developmental levels?  

It is worth noting that, given that the government upgrade of HIs was implemented 
nationwide, its evaluation is not to be subjected to the common criticism that only a small 
pilot is being evaluated.  

We find that children in HIM+FE centres (those that received both the government and 
the private foundation improvements) performed significantly better on assessments of 
cognitive and language development than children attending the control HI centres. The 
effects of the programme come through most strongly for the older children in the sample 
across most measures of child development. We do not find significant improvements in 
measures of child development as the result of the HIM programme. Further, across 
most measures of child development the HIM+FE programme had significantly more 
positive effects than the HIM programme. We find limited evidence of impacts of the two 
programmes on children’s nutritional outcomes. The results show that the HIM+FE 
programme had some positive, marginally significant impact on anthropometric 
measures linked to weight – weight for age, body mass index (BMI) for age and weight 
for length z-scores. There is also some preliminary evidence to suggest that the HIM 
programme have led to a decrease in the proportion of overweight children. Overall, the 
most persistent, stable key finding emerging from this evaluation is that the HIM+FE 
improvements were successful in raising children’s cognitive and language development, 
on which the government HIM programme by itself had no impact.  

Investigating the impact of HIM+FE impact on children’s cognitive and language 
development further, we find that it holds particularly strongly for boys, children from 
homes with higher baseline levels of stimulation and children taught by more 
experienced teachers. These findings suggest that there might be complementarities 
between the impacts of the HIM+FE programme and stimulating home and school 
environments. Analysis of intermediate outcomes suggests that a possible mechanism 
for the effect of HIM+FE on children’s cognitive and language development is a change 
in the types of activities on which teachers spend their time, away from care routines and 
towards educational play. These changes are consistent with the content of the 
pedagogical training component of the HIM+FE programme.  

The rest of this report is organised as follows: We start by describing the background 
and context of this study in more detail (Section 2); we then describe the evaluation 
design and data collected for this study in Section 3. Section 4 discusses qualitative and 
quantitative evidence on the success of implementation of both programmes. The main 
estimates of programme impacts and analysis of potential mechanisms are presented in 
Section 5. We discuss the key policy recommendations emerging from the main findings 
in Section 6, and conclude in Section 7. 
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2. Background and context  

2.1 Background 

The proportion of children enrolled in early childhood education in Colombia increased 
from 44 per cent in 2010 to 60 per cent in 2013 (Bernal and Quintero 2014). The Santos 
administration (2010–2014) decided to prioritise early childhood investment as a result of 
increased interest in and evidence about the importance of pre-primary education 
programmes for growth, development and equity. In 2011, the government launched the 
national early childhood strategy, DCAS. The strategy aimed to deliver high-quality and 
integrated ECD services for 1.2 million disadvantaged children, with a budget close to 
US$1,290 million per year, over four years (Bernal and Camacho 2012).  

A board of policymakers from various national agencies involved in the provision of early 
childhood services (including ICBF, the Ministry of Education, the Ministry of Health, the 
National Planning Department and the Ministry of Culture) was established and has met 
regularly since mid-2011. This board, Comisión Intersectorial de Primera Infancia, was 
coordinated directly from an office in the presidency and led a major initiative to establish 
a set of national pedagogical guidelines for early childhood services in Colombia. This 
document was meant to establish the general goals of the national early childhood 
strategy rather than specific programmatic guidelines. It discussed the developmental 
milestones that children should achieve and the conceptual framework that should 
characterise early childhood services, such as learning based on play, music and art; 
self-exploration; and opportunities to learn to control emotions and feelings. In addition, 
the board determined several areas of work aimed at improving quality of services, which 
included training of care providers; protection of children’s rights; inclusion of parents in 
initiatives related to their children; provision of adequate health and nutrition services; 
and provision of adequate, safe and inclusive environments for children (Comisión 
Intersectorial de la Primera Infancia 2012a). DCAS also placed an important emphasis 
on local capacity building to strengthen the ability of subnational governments to design 
and operate services at the local level. 

2.2 HIM 

With the above objectives in mind, DCAS has implemented various specific initiatives 
since 2011. One such initiative, and the first to be fully articulated and established, is the 
upgrading of HIs to ‘enhanced’ HIs, or HIM. HIs are medium-sized childcare centres that 
provide partly subsidised day care and 60 per cent of daily nutritional requirements to 
children 2–5 years of age from low socio-economic backgrounds. They employ three to 
six teachers with some training in early education, each caring for about 30 children. 
Some centres also enrol children below 2 years of age. They are run by the ICBF and 
are community-based, in the sense that they are typically located in fairly well-equipped 
community centres and are run by the parent associations. 

The upgrading to HIM consisted of two components:  
1. Hiring a team of professionals, which includes one health or nutrition professional 

per 200 children, one expert in socio-emotional development per 200 children 
and one pedagogical assistant per 50 children to aid with activities in the 
classroom. The cost of this component is approximately US$20 per child per 
month. 
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2. Delivery of a one-time pedagogical endowment for a value of US$52 per child for 
toys, books and other materials.  

These improvements entail a considerable financial commitment: the estimated annual 
cost of HIM is US$1,330 per child and US$1,000 for HI.1 

This innovation is fully promoted and financed by the ICBF and is an integral element of 
DCAS.2 

2.3 HIM+FE  

The second intervention we assess is a package of upgrades to the HI programme on 
top of the HIM improvements. This package was provided by FE, a non-profit 
organisation in Colombia that aims to improve early education services and, more 
generally, the well-being of young children in Colombia. FE operates through a variety of 
strategies, including knowledge generation, direct investments in early childhood 
programmes as add-ons to existing public programmes, and local capacity building. FE 
was created in 1982 with an endowment provided by Grupo Éxito, an economic group 
that owns the biggest chain of supermarkets in the country. From its creation until the 
year 2000, FE invested in projects aimed at improving social and economic conditions of 
vulnerable populations in Antioquia (the north-western region of Colombia). From 2000 
to 2006, the emphasis shifted to children’s nutritional status and education, in addition to 
health and employment issues. Starting in 2006, FE concentrated all efforts on 
investments aimed primarily at enhancement of physical, cognitive and socio-emotional 
development of children in Colombia in early childhood. 

For the purpose of this study, we denote the combined HIM and additional upgrades 
provided by FE as HIM+FE. The additional upgrades consist of three components: 

1. A nutritional improvement programme that increases calorie provision by 15 
per cent over what is provided by a standard HI, so total calorie intake at the HI 
should be at least 80 per cent of the daily requirement. The nutritional component 
is also intended to improve the quality of food consumed in the centre. In 
particular, it aims to increase consumption of fruits, vegetables, protein, iron, zinc 
and vitamins A and B. The programme is delivered by providing HIs with a 
monthly food certificate that can be exchanged for food in any store of Grupo 
Éxito, the main supermarket chain in Colombia. The certificate can be exchanged 
only for authorised products associated with improvement in nutritional status. 
Direct food provision is complemented with information and training about healthy 
habits and nutritional practices provided to both HI personnel and children’s 
parents. The programme emphasises food preparation, buying food, food 
portions and anthropometric follow-up of children. This content is delivered 
through multimedia materials that are available online to all beneficiary parents.3 
In order to facilitate implementation of the nutritional component, FE also 
provides HIs with new anthropometric equipment, and with cookware whenever 

                                                 
1 These data were provided by the ICBF planning office. 
2 In addition to the elements assessed directly in this study, the improvements to HIs and other 
early childhood services include elements of institutional capacity and human capital building. 
However, these components are not part of this evaluation. 
3 http://www.nutrimosvidas.com/ 
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necessary. The total cost of the nutritional improvement programme is US$11 per 
child per month. FE tracks this and other investments through what it calls the 
Control Panel. The tool was launched in 2006 and is used to collect data on the 
nutritional status of children that are served by their programmes. In particular, 
FE keeps track of children’s identification numbers, malnutrition, obesity, 
overweight, affiliation to the health system, de-worming, nutritional habits and 
parental participation in activities associated with FE’s investments. Based on the 
information, FE follows up on programmes and implements improvements when 
necessary. 

2. A training programme for HI teachers which was planned, coordinated and 
offered by professionals from the Colombian National University and financed by 
FE. The programme aims to train care providers in how to design and implement 
activities that promote infant development across the core main areas. It covered 
the following topics: (1) technical guidelines for early childhood services defined 
by DCAS; (2) child development from 18–36 months of age; (3) nutrition; (4) brain 
development; (5) cognitive development; (6) early literacy; (7) the use of art, 
music, photography and body language for child development; (8) mathematical 
concepts during early childhood; and (9) pedagogical strategies during early 
childhood. The training was delivered using four components: (1) in-person 
instruction through 16 monthly three-hour sessions delivered via 
videoconferencing technology by early childhood experts from the Colombian 
National University departments of psychology and education: (2) video tutoring 
sessions of three hours per week, in which participants worked with their tutors 
online on their portfolio of activities or other activities studied during in-person 
meetings; and (3) onsite coaching, in which instructors carry out one classroom 
observation of participating teachers to provide specific feedback on their content 
and pedagogical methodology. The programme is offered free, but participating 
teachers incur costs of transportation to monthly sessions, require Internet 
access and need materials for preparation of their portfolio of activities. 

3. A reading programme for children, teachers and parents. The programme 
promotes reading amongst children and their families, placing emphasis on 
reading as a way for parents to bond with their children. It provides parents and 
teachers with strategies to motivate the children to read. It has three components: 
reading and music promotion, encouraging effective bonding in families through 
reading, and building an appropriate environment for reading in the centre. The 
design and delivery were commissioned to Fundación Ratón de Biblioteca, a 
Colombian NGO devoted to promoting good reading habits amongst youth. The 
programme starts with a diagnostic stage assessing reading materials, reading 
areas and opportunities for reading for and with children in participating HIs. 
Based on the results of the diagnostic stage, a plan and timeline are determined 
for each HI. The programme provides 150 books per participating HI, and a 
‘reading promoter’ is assigned to serve the HI. This person plans fortnightly 
workshops with children with appropriate activities around books, stories and 
fantasy. Likewise, parents attend monthly workshops in which they receive 
training on how to approach children’s books and how to promote their children’s 
reading habits. Finally, the programme also delivers workshops for teachers of 
children between 12 and 36 months of age to introduce them to techniques on 
how to promote reading for non-readers. Workshops for parents and teachers 
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take place at the HI, and teachers’ sessions are organised in groups by city. 
Finally, in addition to the 150 books per HI, 50 book bags are distributed in each 
treated HI. Book bags are intended to be shared by children in classrooms and 
taken home. The total cost of FE’s innovation is US$22 per child per month. 

The total expenditure of FE on the three components of the programme throughout the 
duration of the intervention was of US$1.2 million; 62 per cent of this expenditure was on 
the nutritional component alone. A total of 7,100 children were served through the 
various programmes provided by FE. 

2.4 This study  

The Colombian government has been committed to the evaluation of the upgrade of HIs 
since its inception, and hence allowed us to design a large-scale cluster randomised 
controlled trial around the expansion of these enhancement interventions in order to 
assess the short-term impacts of the two different but complementary upgrades to HIs on 
child development outcomes. Members of the research team have been in close 
communication with ICBF and other agencies in the Colombia government responsible 
for ECD throughout the research study to ensure that the evaluation answers the 
questions of key interest to them.  

The study took place in the eight largest cities in Colombia, which also had the largest 
number of HIs: Bogotá, Cali, Medellín, Barranquilla, Bello, Palmira, Itagüí and Soledad. 
These are shown on the map in Figure 1. For logistical purposes, we limited the study to 
these eight cities, as adding more would incur a huge additional operational cost in 
return for very few additional HIs interviewed. The selected cities constitute a reasonably 
varied group. They represent at least four regions in the country – Andean (centre), 
Atlantic coast, Pacific coast, and south-eastern region – and are very diverse in their 
economic conditions, cultural traditions and race and ethnicity. This should provide 
heterogeneity in the study sample and increase the relevance of our findings for different 
regions of the country. In this study, we aim to test whether the programmes (HIM and 
HIM+FE) reached their main objectives – improving child growth and development 
through improvements to the quality of childcare services. In order to achieve this aim, 
we test three groups of hypotheses: 

• Impact on children’s outcomes: HIM and HIM+FE may have positive average 
impacts on outcomes for children attending the centres. We group these 
outcomes into two areas: children’s development and children’s nutritional status. 

• Mechanisms: HIM and HIM+FE are more likely to improve children’s outcomes if 
the improvements they aim to introduce in the centres are delivered effectively. 

• Heterogeneity of impacts: The individual characteristics of children, their 
teachers and the HI centres may determine the extent to which children benefit 
from HIM and HIM+FE. 
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Figure 1: Study locations 

 

The complete set of hypotheses is set out in the pre-analysis plan and can be found in 
Appendix C. Figure 2 demonstrates our hypothesised mechanisms for programme 
impacts separately for child development and nutritional status outcomes; each 
programme component is linked to the activities involved (inputs and upgrades) which, in 
turn, link to the intermediate outcomes that we hypothesise may constitute the key 
mechanisms by which the interventions affect final outcomes. In the remainder of this 
report, we present findings linked to each level of Figure 2.  

In Section 4, we describe in detail activities linked to each component of the HIM and 
HIM+FE programmes, as well as results from analysis of qualitative and quantitative 
programme implementation data. We present the main estimates of programme impacts 
on final outcomes in Section 5.3 and explore heterogeneity in these effects in Section 
5.4. In the last part of this report (Section 5.5), we focus on the impact of the programme 
on intermediate outcomes, which, according to our hypotheses (set out above and in 
Figure 2), constitute the key mechanisms linking programme activities with targeted final 
outcomes. 



8 

Figure 2: Mechanisms 
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3. Evaluation  

3.1 Evaluation design 

3.1.1 Objectives of the evaluation 
In this evaluation, we aim to determine whether the enhancement of HIs proposed by 
ICBF (HIM) is effective and cost-efficient. We also wish to ascertain whether the add-on 
intervention implemented by FE generates substantial positive effects on child 
development. Ethical clearance for the research was granted by two review boards: the 
Ethics Committee for Research at Universidad de Los Andes and the Research Ethics 
Committee at University College London. 

3.1.2 Study design  
We use a cluster randomised controlled trial design to estimate the impacts of the HIM 
and HIM+FE programmes. The randomised design allows us to be confident that the 
impacts we estimate are indeed causal, i.e. that they are fully attributable to the 
programme and are not the result of pre-existing differences between different HIs. We 
use a three-armed (HI [control], HIM and HIM+FE) design to ensure that we are 
separately able to estimate three effects: (1) the effect of the HIM upgrades to HIs 
relative to HIs without any upgrades, (2) the combined effect of the HIM+FE upgrades 
relative to HIs without any upgrades and (3) the effect of the HIM+FE upgrades relative 
to only the HIM upgrade. For each effect, we are able to use statistical methods to test 
whether each effect is significantly positive, i.e. that we can be at least 95 per cent 
confident that a positive effect we estimate arose through the true effect being positive, 
rather than by chance. This corresponds to testing whether there is evidence to believe 
that (1) the HIM upgrades have a positive effect on outcomes relative to HI, (2) the 
HIM+FE upgrades have a positive effect on outcomes relative to HI, and (3) the HIM+FE 
upgrades have a more positive effect on outcomes than the HIM upgrades alone.  

Because the intervention we are evaluating is implemented at the HI level, random 
assignment into the two treatment arms and the control group was also done at the HI 
(cluster) level. However, we measure impacts on children’s outcomes by comparing 
children registered in HI that were enhanced or that received the enhancement plus the 
FE add-on intervention to children registered at unchanged HIs. All analysis is performed 
on an intention-to-treat basis, i.e. we look at the impacts of the two programmes on 
children registered at the HIs at the start of our study, regardless of whether they 
attended the centre throughout the intervention period. 

3.1.3 Sample size 
We used power calculations to determine the sample size, both in terms of the number 
of HIs and the number of children in HIs, that we would require to be able to detect 
moderate positive effects of the two programmes on two key outcomes, if they were 
indeed present, with a probability of 80 per cent. For this purpose, we considered effects 
of the programmes on height for age and cognitive development, and we defined 
moderate positive effects as 20 per cent of one standard deviation for HIM as compared 
to HI and 20 per cent of one standard deviation for HIM+FE as compared to HIM. 
Because all of the children in our sample are treated by one modality or the other – i.e. 
they received some sort of early childhood education – the scope for improvement is 
lower than if we had an untreated control group who received no early childhood 
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education. For the power calculations, we assumed a moderate intra-cluster correlation 
co-efficient, which was similar to what we observed in the baseline data for cognitive 
development (0.035).4 

Given our assumptions, we calculated that we would require 15 children per cluster (HI) 
to achieve 80 per cent power at a 5 per cent significance level. To allow for attrition 
between baseline and follow-up data collection (of about 10%), we assessed 17 
(whenever there were enough) children per cluster. This led to a target sample size for 
baseline of 2,000 children in 120 clusters (since some HIs had only 15 or 16 children in 
the target age range). 

Figure 3: Programme evaluation design 

 

3.1.4 Sampling and randomisation 
From November–December 2012, we randomly selected 198 HIs from 670 in our eight 
study cities. These 198 HIs were then organised into groups of three geographically 
close HIs. From these groups, we selected 40 for inclusion in the study, based on 
information on attendance by age range. In particular, we needed to guarantee that each 
HI in our sample had at least 15 children in our target age range of between 12 and 36 
months at baseline. Then, within each group of three, we randomly assigned one HI to 
the control group, one HI to treatment group 1 (HIM) and one HI to treatment group 2 
(HIM+FE). We chose to stratify our randomisation using these groups of three to 
increase the likelihood that our sample was balanced, i.e. comparable on baseline 
characteristics, so that any differences observed between the groups at follow-up could 
be attributed to the programmes. A cluster (HI) had, on average, 48 children between 12 
and 36 months of age from which the baseline sample of 17 children per HI was drawn. 

3.1.5 Attrition and balance 
Our attrition rate was relatively low; only 125 (6.29%) of the 1,987 children in the 
baseline sample were not found in the follow-up round. Table 1 shows that attrition rates 
were similar between treatment groups, and Appendix Table B.14 confirms that attrition 
was not significantly related to treatment assignment. In Appendix Table B.15 we review 
balance at baseline over key child and household characteristics. As discussed in the 
baseline report, we find that the sample is largely balanced, with the exception of the 

                                                 
4 As measured by the Ages and Stages Questionnaire. 
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HIM group’s having a significantly higher proportion of male children and lower weight for 
age z-scores than the control group. When we recreate the same table for the sample 
who we retained at follow-up (in Appendix Table B.16), these two imbalances remain, 
but no others emerge. This confirms that attrition was not related to treatment status, 
which could have biased our results. We address the two baseline imbalances by 
controlling for children’s gender and baseline values of anthropometric scores in relevant 
analysis.  

Table 1: Sample size and attrition by treatment status 

 Control HIM HIM+FE Total 
Sample at baseline 661 663 663 1,987 

Sample at follow-up 616 617 629 1,862 
Attrition rate 6.81% 6.94% 5.13% 6.29% 

 

3.2 Data  

3.2.1 Data sources 
We collected data to inform on impact of the programmes on (1) final outcomes of the 
children in the treatment and control groups (child cognitive, language and socio-
emotional development; health and nutritional status); (2) intermediate outcomes 
(teaching practices and routines in the class, quality of care services, and food 
manipulation practices, content and intake at the centres); (3) activities directly related to 
the implementation of the programmes; and (4) other factors that can affect child 
development, including characteristics of other children in the family and parents, 
household circumstances, characteristics of the HIs that they attend.  

The questionnaires administered during baseline and endline data collection include: 
• Household: This questionnaire collected information about the socio-

demographic characteristics of the child’s household, details about the father, 
mother, head of the household (in case it is neither the child’s father or mother) 
and the main caregiver (in case it is the father, mother or head of household).  

• Child in household: This questionnaire collected specific information about the 
child who attends the HI. It contained specific questions about the history of 
participation in HIs and other forms of childcare and his or her health and 
nutritional status. These were answered by the main caregiver, ideally, or the 
adult who was available at the time of the survey.  

• HI: We collected information that includes a physical description of the HI and 
compliance with minimum quality standards (ICBF guidelines). After inspecting 
the HI’s infrastructure, furniture, spaces and other details, the assessor indicated 
whether ICBF quality standards were met. The guidelines include items related to 
hygiene, sanitation, infrastructure, personnel and other areas. We also collected 
information about the teachers and classrooms, and collected specific information 
from the HI’s director, pedagogical assistant and personnel for socio-emotional 
support (in HIs where one was present). Additionally, we conducted a separate 
expert assessment of quality of care provision at a subset of HIs using the Early 
Childhood Environment Rating Scale assessment instrument, discussed below. 
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• Child in HI: We collected information about the classroom and teacher, as well 
as some relevant information about the child in the HI. We also collected all 
available administrative information about the child.  

• Consumption: We measured food consumption for children in the HI in a 
subsample of 50 HIs. This is of particular importance since improved nutrition is a 
feature in HIM+FE. We verified the menus by weighing the portions. We also 
collected information from the HI’s nutritionist (in HIs where one was present). 

The full list of questionnaires and the survey round in which they were administered is 
presented in Appendix Table A.13. 

We now describe how key intermediate and final outcomes were measured.  

Measures of final outcomes 
The main developmental outcomes examined in this study link to a range of domains, 
including some aspects of cognition, language, school readiness, pre-literacy skills, 
socio-emotional development and some aspects of executive functioning. We measured 
functioning in these domains using several tests. We were careful to select tests that 
have been used extensively in evaluations of early care or education or have been 
recommended for developing countries (Fernald et al. 2009). These measures have 
demonstrated adequate psychometric properties in similar longitudinal studies with Latin 
American or other Hispanic populations and have effectively captured programme 
effects; most of them have been used in other ECD studies in Colombia (Bernal and 
Quintero 2014; Bernal and Fernández 2013). Finally, members of the research team 
have prior experience in the use of most of these instruments in Colombia. The final 
selection of the scales was made in consultation with a child development psychologist.  

• Cognitive and language development. The Woodcock-Muñoz III Tests of 
Achievement (WM-III) is a comprehensive set of individually administered tests of 
children’s early literacy and mathematical skills and knowledge. We use subtests 
5, 12, 14, 17 and 21 to measure concept formation, fluid reasoning, expressive 
language, memory for words and rhymes (Muñoz-Sandoval et al. 2005). 
Following guidelines for conducting this assessment, subtest 17 (memory for 
words) was administered to all children older than 36 months at follow-up (all but 
one child) and subtest 21 (rhymes) was administered to a subsample of children 
older than 42 months at follow-up (75% of the full sample). The scales have been 
translated into Spanish, adapted for Latin American contexts and used in 
previous studies to evaluate effects of early childhood interventions on cognitive 
development in infants and older children (Fernald et al. 2009). 

• Receptive language. Test Visual de Imágenes Peabody (TVIP) (Dunn et al. 
1986), the Spanish version of the Peabody Picture Vocabulary Test, is a 
standardised measure of receptive language. It has been used extensively with 
Spanish-speaking populations in the United States and in Latin America (Schady 
et al. 2015), correlates well with individual IQ scores (Stanford-Binet Intelligence 
Scale, ρ =0.62) and serves as a good predictor of school readiness and later 
academic achievement. 

• School readiness. The Daberon-2 test provides a standardised assessment to 
screen for school readiness (Danzer et al. 1991). The test covers topics related to 
body parts, recognising colours and numbers, gross motor development, 
categorisation, recognising and using prepositions and other abilities related to 
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early academic success. It is administered individually and takes between 20 and 
40 minutes. We did not use the full list of items in the original test. Instead, we 
selected a subset of items that were most suitable for the age range of children in 
our study sample. We then piloted our selected items to ensure that there was 
sufficient variation in test performance amongst our target population.  

• Executive functioning. We use the Pencil Tapping Task (PTT), which requires 
the ability to exercise inhibitory control over one’s prepotent behaviour, the 
natural tendency to mimic what the experimenter does. In particular, it requires 
holding two things in mind: (1) to tap once when the experimenter taps twice and 
(2) to tap twice when experimenter taps once (Diamond and Taylor 1996). It thus 
measures inhibitory control and working memory. In line with the guidelines for 
conducting this assessment, it was only administered to children over the age of 
48 months at the time of follow-up (60 per cent of the full sample). 

• Socio-emotional development. We used the Ages and Stages Questionnaires 
for the socio-emotional domain (ASQ:SE) (Squires et al. 2002b) for all children in 
baseline and follow-up. The ASQ:SE is a parent-completed assessment system 
for children ages 6–60 months, completed through culturally sensitive 
questionnaires focusing on socio-emotional development and the identification of 
children at risk of social-emotional difficulties. It measures self-regulation, 
compliance, communication, adaptive functioning, autonomy, affect and 
interactions with others. The ASQ:SE shows high levels of consistency, reliability, 
validity and specificity (Squires et al. 2002a, 2002b) and has been used for early 
development assessments in low and middle low income countries (Handal et al. 
2007; Heo and Squires 2012). To reduce the impact of literacy, ASQ:SE was 
collected through parent interviews.  

Our other key set of outcomes relates to child nutritional status. In line with similar 
international studies (e.g. Fernald et al. 2008; Walker et al.), we collected information on 
height and weight, BMI and arm circumference, following World Health Organization 
(WHO) standards for all children in our sample at baseline and follow-up (WHO 
Multicentre Growth Reference Study Group 2006). Data collectors assessed growth 
according to standard protocols after undergoing training provided by professional 
nutritionists and achieving the required level of inter-observer reliability in their 
anthropometric measurement.  

For all developmental tests, we report impacts on age-standardised scores and scores 
by subdomain. We use the anthropometric measures to construct a variety of nutritional 
indicators depending on the child’s age and based on WHO (2006) standards. We 
present an in-depth discussion of standardisation procedures applied to test scores and 
anthropometric measures in Section 5, below. 

Measures of intermediate outcomes 
As shown in Figure 2, we expect the programme to have an impact on child development 
and nutrition outcomes through improving the quality of the children’s home and 
preschool environments. We utilise a number of existing, internationally validated scales 
to capture features of these environments considered crucial for child development: 

• Early Childhood Environment Rating Scale – Revised (ECERS-R) (Harms et 
al. 1998) provides a global measure of preschool classroom quality, with 43 items 
that cover a broad range of quality dimensions, including safety, teacher-child 
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interaction and parental involvement. This measure has been used extensively 
and has well-established validity and reliability in a wide range of countries and 
cultural and economic contexts. The ECERS-R has shown predictive validity to 
child gains across cognitive domains (Peisner-Feinberg et al. 2001; Burchinal et 
al. 2000) and social-emotional domains (Sylva et al. 2006).  

• Infants and Toddlers Environment Rating Scale – Revised (ITERS-R) (Harms 
et al. 2003) provides a global measure of environmental quality for infants and 
toddlers with 39 items that cover a broad range of quality considerations similar 
to the ECERS-R, and it also has been widely used in the field internationally.  

• Quality of the home environment. We collected the number of play materials 
(toys the child usually plays with) and play activities the child engaged in with an 
adult over the seven days before the interview using the items included in 
UNICEF’s Family Care Indicator (FCI) (Frongillo et al. 2003). The FCI is a short 
and easy-to-administer test derived from the much longer Home Observations for 
Measurement of the Environment (Caldwell and Bradley 2003), a well-known 
measure of the level of home stimuli. The FCI has been validated against Home 
Observations for Measurement of the Environment in a poor environment 
(Hamadani et al. 2010); these authors also assessed how well it correlates with 
the Bayley Scales of Infant Development II (Bayley 1993). We extended the 
questions on play activities to include some additional activities and to collect the 
time devoted to each activity. In addition, we asked the caregiver these questions 
separately.  

Both the HIM and HIM+FE programmes contain core components linked to child 
nutrition. Key measures of the quality of children’s nutritional intake include: 

• Process for the Promotion of Child Feeding (ProPAN): This is a tool 
developed by UNICEF and the Pan American Health Organization to develop, 
implement and assess interventions and programmes to improve diet and eating 
habits for infants and toddlers. The ProPAN software returns calorie intake by 
food groups (protein, iron, calcium, vitamins A and C and zinc) by meal and by 
age range. In order to utilise this tool, we measured food consumption for 
children in a subsample of 50 HIs. The methodology consists of a visit on a 
random date and interviews with kitchen personnel, together with weighing and 
observation of two randomly picked morning snack servings and two randomly 
picked lunch servings. Each of these is split into servings for children younger 
than 2 years and servings for children older than 2 years, if different.  

• Standards of food manipulation and processing: This is captured by 
measuring compliance with ICBF guidelines in a number of domains – people 
involved in food preparation, food preparation area, food storage area, area 
where food is consumed and practices around mealtimes.  

This is not intended to be an exhaustive list of measures, but rather an indicative list of 
the key measures linked to the main intermediate outcomes presented in Figure 2.  

3.2.2 Data collection procedures and quality control 
Parental permission to participate in the study and parent questionnaires (on the 
household’s socio-demographic characteristics and children’s socio-emotional 
outcomes) were collected in HIs whenever possible. Otherwise, the assessment took 
place in the household. Background information on teachers and centre staff was 
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collected directly from them. Data on child’s attendance status at follow-up were 
collected directly from school records available to the evaluation team and double-
checked using parental questionnaires. 

The ECERS-R and ITERS-R were completed by psychologists who observed centre 
classrooms for at least half of a school day. Assessors were trained to be unobtrusive, to 
the extent possible, in the classroom while observing and recording. The team of four 
psychologists was trained for three weeks and assessed for reliability in two centres in 
Bogotá, which were not in the study sample. Child outcome data were collected by 
psychologists who were trained and assessed for reliability by the evaluation team. 
Children were assessed in the HI in a designated area with an adequate environment for 
the child (e.g. the director’s office or the nursing area). Children not attending centres 
were assessed in their own homes. In all cases, assessors were instructed to guarantee 
a quiet and comfortable space for these activities. 

During fieldwork, data collection was carried out by six teams. Each team consisted of a 
supervisor, an assistant to the supervisor, four assessors and two psychologists in 
charge of direct child assessments. The assistant to the supervisor was in charge of 
interviewing professional centre staff and service providers and checking for compliance 
with administrative guidelines by direct observation of centres. Assessors were in charge 
of collecting parental socio-demographic characteristics and child socio-emotional 
development by parental report, and administering teacher questionnaires. Assessors 
were trained for three weeks. The training included a module on measurement and 
standardisation of anthropometric measures for precise and accurate information. The 
training was provided by a professionally certified nutritionist with vast expertise in 
measurement and training. It also included training on each of the evaluation instruments 
and interviewing techniques. 

Prior to fieldwork, the supervisor contacted the HI director to inform her or him about the 
visit and the activities that would take place during the visit. Upon arrival at the HI, the 
supervisor checked enrolment lists to establish attendance and check which study 
children were still enrolled at follow-up. All HI evaluation instruments were then 
administered, including assessment of compliance with guidelines, professional staff, HI 
director, teachers, child in HI and classroom. Study children in the HI were then 
assessed in a special area designated for this purpose. If the child did not attend the HI, 
then he or she was assessed in his or her own home. Families were provided with a 
monetary incentive of US$12 once the assessment was completed, in the form of a gift 
card to the biggest supermarket chain in the country.  

Data collection was computer-based in most cases, with the exception of classroom 
observations and child assessment. Each supervisor centralised the digital information in 
her computer and transmitted it to the headquarters in Bogotá every night. Paperwork, 
including signed parental consent forms, was shipped once a week to headquarters. All 
of the information was tracked electronically by a control map designed for the study. 
The quality control software generated periodic indicators that allowed tracking of 
coverage, assessor efficiency and completeness of the child files. This allowed timely 
corrections or appropriate adjustments to work in the field. Classroom observations and 
child assessment data were entered in the headquarters in Bogotá. Digital data were 
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stored securely on a server at headquarters and fully compiled into data tables by the 
end of fieldwork. 

Various types of supervision were implemented during fieldwork:  
• Direct supervision: a supervisor worked along with the assessor (with minimal 

interference with the assessor’s work). Direct observation guaranteed that the 
information registered in the system was true.  

• Indirect data verification:  
o Phone calls: random phone calls to households, centres or teachers were 

made and selected information was confirmed.  
o Re-interviews: the supervisor occasionally re-visited the households, centres 

or teachers to confirm selected information.  
• Coaching of fieldwork personnel: continuous support provided by the group 

supervisor ensured that data quality was maintained.  

Once the complete data set was received by the research team, it was assessed for 
consistency and completeness. We made sure that all data sets could be merged and 
that identification numbers were complete and correct. We also verified that total 
interviews reported by our fieldwork provider (by unit, such as by centre, child, household 
or teacher) coincided with the actual data. Minor inconsistencies or missing data were 
reported to our fieldwork provider. In some cases, they returned to the field or contacted 
centres, households or individuals by phone to complete missing or inconsistent 
information. This iteration process took about one month. After this time, the research 
team finalised data processing and initiated the statistical analysis. 

Baseline data collection on the children, their households and the centres they attended 
(including surveys to centre staff) were collected between March and June 2013, with the 
exception of six centres in Barranquilla, for which data could not be collected until August 
2013 (because of resistance from the teacher’s union to participate in the study). Follow-
up data collection, initially planned 12 months after baseline, took place after 15–19 
months, during October and November 2014. The decision to delay follow-up data 
collection was motivated by a series of implementation delays (see next section). 

4. Programme implementation 

The randomisation was performed in November and December 2012, followed by the 
baseline (March–June 2013), after which both the upgrades (HIM and FE) were due to 
begin. However, there were two important delays to this process. First, while the FE 
upgrade was introduced immediately after the completion of baseline data collection in 
June 2013, its teacher-training component was not completed until May 2014. Second, 
while the roll-out (implemented by ICBF) began in February 2013, HIs required a 
substantial amount of time to hire their complete interdisciplinary teams of professionals 
(nutritionists and health professionals, experts in socio-emotional development and 
pedagogical assistants). Because of these delays, the research team, FE and ICBF 
made the decision to delay follow-up data collection, originally planned for March–June 
2014, until October–November 2014. It was agreed that this delay would ensure that 
there was enough time for the upgrades to take effect before impact evaluation. 

We now discuss implementation of each programme component in detail. 
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4.1 HIM 

4.1.1 Hiring and roles of the new personnel 
The HI budget increase associated with the HIM upgrade was allocated in February 
2013 (about a month before the start of baseline); HIs were directly responsible for hiring 
the additional personnel (nutritional experts, socio-emotional experts and pedagogical 
assistants). No penalties were incurred for not complying with the programme. In other 
words, treated HIs received the full budget increase regardless of how many 
professionals they had hired. ICBF drafted the job description for each of the additional 
personnel to be hired. The profile and description of tasks is included in Appendix A. 

Overall, the hiring picture is mixed. Ninety per cent of HIM centres had the two 
professionals and pedagogic assistant employed at the time of follow-up.5 However, 
many of these professionals worked part time and so, when we look at full-time 
equivalent (FTE) professional-to-child ratios, we see a very different picture, with far 
fewer of the HIM centres meeting the required ratios. Overall, only five of the 80 HIM 
centres (6.3%) met the required ratio for the complete set of two professionals and 
pedagogic assistant (Appendix table E.23).  

Given the design of HIM, we suggest three possible explanations for why we do not 
observe full compliance. First, there could have been too few people with the required 
qualifications in the local area. Second, since HIM centres received the funds for hiring 
new personnel regardless of whether they actually hired them, centres may have spent 
the money on alternative centre needs (e.g. materials, infrastructure or wages for other 
staff). Finally, the money could have been used for expenditures unrelated to centre 
needs. 

The data we have do not allow us to identify how the HIM-related HI budget increase 
was used. We have some tentative evidence, especially from the qualitative evaluation 
data, that local labour market conditions, including labour supply and wages, constrained 
hiring of the new professionals. In the quantitative data, while we do not see large 
differences in compliance rates between the eight cities in the study-sample (Appendix 
Table E24), in the larger cities there is some evidence of clustering, with centres in some 
areas of the city appearing more likely to have met the hiring requirements.6 We also see 
cases (two for socio-emotional experts and nine for nutritional experts) in which the 
same professional was employed by multiple (usually two) HIMs. Though not conclusive, 
these patterns could be indicative of local shortages in the availability of suitably qualified 
candidates. 

Despite partial compliance, the overall picture from the qualitative evaluation interviews 
and focus groups with parents, centre directors and teachers suggests that there was a 
high degree of awareness of the responsibilities of the new personnel and general 
impression that they contribute to building and maintaining the relationship with parents 

                                                 
5 Interestingly, centres in the control group had also hired some personnel; this might have been 
because they had heard about the HIM upgrades to centres nearby and decided to also invest 
additional resources into hiring. However, the scale of hiring in the control group was significantly 
smaller than HIM for all three categories of personnel. 
6 We do not include maps showing this pattern in order to preserve the anonymity of the centres 
in the sample. 
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and provision of high-quality care in the centres. However, it also reveals that a large 
proportion of the time of all three types of personnel was spent in administrative duties 
and paperwork; they also often worked in isolation (rather than being integrated into the 
wider team) and were restricted in their ability to carry out their tasks by lack of office 
space. Finally, the additional personnel were reportedly sometimes used to cover the 
absences of other staff members rather than to perform the roles for which they were 
hired.  

Below, we describe hiring figures within each category (nutritional expert, socio-
emotional expert, pedagogic assistant) and evidence on their realised roles (extracted 
from the qualitative evaluation). Because there do not appear to be any significant 
differences in the hiring of HIM professionals between the HIM and HIM+FE groups 
(Appendix Table E.23), we simply describe the combined hiring figures.  

Nutrition expert 
Twenty months after baseline, at the time of follow-up data collection, all but one of the 
centres assigned to receive the HIM upgrades had hired at least one nutritional expert, 
compared with one in five of the controls. Before adjusting for part-time work, we find 
that three-quarters of HIM centres had at least one nutritional expert present per 200 
children (the target). However, many of the nutritional experts worked part time and 
when we adjust for this, we find that only one in eight had at least one FTE nutritionist 
per 200 children (compared with one in 40 controls).  

In the qualitative evaluation, nutritionists reported their main tasks as administration of all 
processes related to food provided to children in centres, revision of menus, supervision 
of portions served, monitoring of special cases, anthropometric follow-up, training kitchen 
personnel and working with families on better nutrition and health-related habits. The 
qualitative evaluation revealed that many, particularly those who had been hired part 
time, felt that they had little time for the amount of work required. In particular, they often 
reported that administrative tasks and paperwork took up too much of their time. 

Socio-emotional expert 
A similar story emerges in relation to the socio-emotional experts. All of the HIM centres 
had at least one socio-emotional expert employed at the time of follow-up (compared 
with 37.5% of the controls). However, again, many worked part time, so that just 30 per 
cent of HIM centres fulfilled the requirement of one FTE socio-emotional expert per 200 
children (compared with 5% of the controls).  

During the qualitative interviews, socio-emotional experts reported their main tasks as 
support to parents on all issues within the socio-emotional domain, handling of domestic 
violence, diagnostic assessments and preparation of plans for cases requiring follow-up 
(e.g. ones in which developmental lags were identified). It was also reported that an 
important component of their job was their work with families, which relieved teachers 
from some of the responsibilities and was generally perceived as allowing teachers to 
spend more time and energy directly in the classroom. Like the nutritional experts, the 
socio-emotional experts indicated that they had too little time for the amount of work and 
had too many administrative duties. There were cases where socio-emotional experts 
were being used to cover absences of other staff. 
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Pedagogic assistant 
All but one of the 80 HIM centres had at least one pedagogic assistant employed at the 
time of follow-up, compared with 15 per cent of the control centres. Most HIM centres 
had more than one pedagogic assistant, with the average being 3.44 FTE. Overall, 
though, only 38.8 per cent of HIM centres met the requirement of one FTE pedagogic 
assistant per 50 children, compared with none of the controls. 

The qualitative evaluation revealed that pedagogic assistants reported their roles as 
support for personal care routines in the nursery (particularly of younger children), 
replacing absent teachers, helping at lunch and snack times and helping with 
administrative duties and paperwork, especially records of children’s progress and 
planning of activities The general perception is that their help with the administrative 
duties relieved teachers of tasks they had previously carried out in the evenings. 
Pedagogic assistants were generally assigned to classes of younger children; therefore, 
classes of older children were still often found to be led by a single teacher. 

4.2 HIM+FE 

4.2.1 Nutritional improvements 
The implementation components targeting nutrition in the HIM and HIM+FE programmes 
(described in Section 2) were assessed through an apparent consumption evaluation 
carried out in a random subsample of 50 HIs in Bogotá, Cali, Medellín and Barranquilla, 
including centres in the three study groups. Data collection and processing were led by a 
professional nutritionist. During each meal (morning snack, lunch and afternoon snack) 
three random portions by age range (18–23 months, 24–36 months, older than 36 
months) were weighed at each centre. This information was complemented with reports 
by the kitchen personnel on preparations and ingredients. In addition, apparent 
consumption was assessed through direct observation by the nutritionist during 
mealtimes to register whether children consumed most of the food, three-quarters, half 
or one-quarter of the portion served. This was done based on previously agreed and 
standardised criteria designed by the team of nutritionists at FE.  

Calculation of nutritional intake was carried out using ProPAN software. The nutritional 
assessment included only the quantities actually consumed by (not served to) the child. 
Using this information, we calculated the rate of nutritional compliance for each age 
group and for each of the nutritional groups analysed. Nutritional compliance is 
calculated as the amount consumed of a given nutritional group, divided by the 
requirement established by the centres’ nutritional guidelines (depending on whether it is 
ICBF’s guidelines in HIM or FE’s guidelines in HIM+FE). 

The following are the main results from the nutritional evaluation: 
1. The percentage of weight of served portion, with respect to weights established in 

the nutritional guidelines, is 84.5 per cent for children 18–23 months of age, 91.5 
per cent for children 24–36 months of age and 84.7 per cent for children older 
than 36 months in HIM centres. These compliance levels are higher in the 
HIM+FE group, with 99.7 per cent for children 18–23 months of age, 101 per cent 
for children 24–36 months of age and 93.1 per cent for children older than 36 
months. Finally, compliance rates in the control group were 102.3 per cent for 
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children 18–23 months of age, 102.3 per cent for children 24–36 months of age 
and 104 per cent for children older than 36 months. 

2. In HIM, approximately 35 per cent of children report consumption of nutritional 
supplements in their household. In the case of HIM+FE, this fraction is about 27.9 
per cent and 33.5 per cent in the control group. 

3. With respect to changes in children’s menus in cases of nutritional risks or other 
chronic diseases, such as diabetes, we report that 31 per cent of centres in HIM 
implement an adjustment in cases of low weight, 31 per cent in cases of 
overweight and 31 per cent in cases of diseases. These percentages are 47 
percent, 29.4 percent and 47 per cent in HIM+FE centres, respectively. Finally, in 
the control group, adjustments for any of the above risks were made in about 35 
per cent of cases. 

4. During mealtimes, we found that children in the 18–23-month age range 
consume approximately 38 per cent of their serving on their own and an 
additional 45 per cent with the help of the pedagogical assistant, and do not 
consume 17 per cent. For children 24–36 months of age, close to 40 per cent is 
consumed by the child on his or her own and an additional 46 per cent with the 
help of the pedagogical assistant or the teacher, and approximately 14 per cent is 
not eaten. Finally, in the group of children older than 36 months, we observe that 
55 per cent is consumed by the child on his or her own, an additional 35 per cent 
with the help of an adult and 10 per cent not at all (Figure 4). 

Figure 4: Total calorie intake 

 

In Figure 5, we report total calorie intake (actual consumption) and compare it with what 
it is supposed to be, given nutritional guidelines (ICBF and FE). ICBF guidelines for 
children younger than 36 months of age are 807 kilocalories, and for children older than 
36 months are 1,052 kilocalories. In the case of FE guidelines for HIM+FE centres, the 
figures are 992 kilocalories for children younger than 36 months and 1,299 kilocalories 
for children older than 36 months. As can be observed in Figure 5, compliance is slightly 
lower in HIM with respect to ICBF guidelines – in particular, 747 kilocalories for children 
18–23 months of age, 782 for children 24–36 months of age and 906 for children older 
than 36 months. In HIM+FE centres, total calorie intake is higher than ICBF guidelines 
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but never reaches levels determined by FE guidelines – e.g. 891 kilocalories for children 
18–23 months of age and 910 kilocalories for children 24–36 months of age (versus 992 
kilocalories), and 1,010 kilocalories for children older than 3 months (versus 1,299). 
Finally, in the control group we observe that total calorie intake is higher than ICBF 
guidelines for children younger than 36 months of age and exactly what it should be for 
children older than 36 months; it is 914 kilocalories for children 18–23 months of age and 
885 kilocalories for children 24–36 months of age. 

Figure 5: Total calorie intake (actual consumption) 

 

Finally, consumption of carbohydrates was 61 per cent in HIM and 59 per cent, on 
average, in the control group, while this fraction was 54 per cent in HIM+FE. These 
percentages are similar across age groups. Although these rates fall within tolerable 
adult minimum daily requirement levels, consumption of simple carbohydrates is higher 
than 10 per cent in all age groups and treatment status, which implies higher risks of 
overweight and obesity. 

4.2.2 Reading programme 
The reading component of the HIM+FE programme, described in Section 2.3, was 
implemented between June 2013 and December 2014 (three semesters). Final reports 
by Fundación Ratón de Biblioteca indicate that 2,592 children were reached; 6,000 
books (150 per HI) and 2,000 book bags (50 per HI) were delivered; and 3,637 
workshops for children, 328 workshops for parents and 89 workshops for teachers were 
held. At follow-up, directors of centres in the HIM+FE group reported that their centres 
had 72.8 more books on average than centres in the control group (Appendix Table 
E.25). FE personnel also monitored the progress of the programme collecting indicators, 
including numbers of children who were interested in books, asked parents to read to 
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them, read books with images, recognised letters in books and expressed ideas about 
the story in the book during classroom reading sessions.7 

The reading promoters reported that implementation of the FE reading component was 
hindered by lack of appropriate physical space for reading activities within HIs (e.g. too 
much noise, poor illumination and lack of equipment for digital books and music). They 
also reported that participating children changed from 2013 to 2014 because the 
programme targeted children from 12–36 months of age and a significant fraction of 
children outgrew this age range during the programme. For that reason, implementation 
had to be adapted to start with new groups of beneficiaries every academic period. All 
book endowments were successfully delivered, but the participation of parents in 
workshops was low. Our qualitative evaluation revealed that parents are, in general, 
aware of the importance of reading for the development of their children but lack 
appropriate books at home, do not find time to read to their children or report feeling 
unprepared for the task, and, in some cases, indicate that young children will not 
understand much anyway. 

4.2.3 Pedagogic training 
The pedagogic training for teachers, detailed in Section 2.3, was implemented between 
June 2013 and June 2014. Given the delivery method of the intervention, teachers 
needed access to computers and the Internet in order to participate. Centre directors 
nominated two or three teachers per treated HI to participate, with some additional 
teachers from the same centres selected to replace teachers who were not able to 
attend all of the sessions or dropped out. Administrative records show that in all, 114 of 
the teachers in the 40 HIs assigned to HIM+FE started the training, a figure in line with 
what FE had planned. Of these, 99 were certified as having completed it – a completion 
rate of 87 per cent. Although the training was designed for teachers, other staff were 
often sent, including teaching assistants and directors or other senior staff.  

5. Impact analysis 

In this section, we present analysis of the impact of the HIM and HIM+FE programmes 
on the main child developmental and nutrition outcomes. We start with a discussion of 
the empirical strategy and our main outcome measures of child development. We then 
present and discuss estimates of programme impacts. In the remainder of the section, 
we explore these impacts through heterogeneity analysis, as well as impacts of the 
programme on intermediate outcomes, which we hypothesise constitute the mechanisms 
through which the programmes could have an impact on targeted outcomes (Figure 2). 

Throughout this section, we closely follow the pre-analysis plan, using the empirical 
strategy and indicators specified there and testing the full set of hypotheses (Appendix 
C). 

                                                 
7 It is important to note that the programme ran concurrently with a national initiative aimed at 
promoting reading in early childhood services nationwide, known as Fiesta de la Lectura (Reading 
Party). This means that HIM and control HIs were also being served by this initiative. The strategy 
consisted mainly of delivery of an endowment of age-appropriate books, which were largely 
received by centres before the baseline of this study. It did not involve any substantial elements of 
training, coaching or parental involvement. 
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5.1 Empirical strategy 

Given the experimental design described in Section 3, we can identify the impacts of 
HIM (Treatment 1, or 𝑇𝑇1 ) and HIM+FE (Treatment 2, or 𝑇𝑇2) on final outcomes as: 

𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖,1 = 𝛽𝛽0 + 𝛽𝛽1𝑇𝑇1𝑖𝑖𝑖𝑖 + 𝛽𝛽2𝑇𝑇2𝑖𝑖𝑖𝑖 + 𝛾𝛾𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖,0 + 𝑋𝑋′𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖,0𝜃𝜃 + 𝐶𝐶′𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖,0𝑘𝑘 + 𝑍𝑍′𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖,1𝜆𝜆 + 𝜖𝜖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖,1 

where 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖,1 is the outcome of interest for individual 𝑖𝑖 in class 𝑐𝑐 in childcare centre 𝑠𝑠 in 
city 𝑙𝑙 at follow-up (t=1); 𝑇𝑇1𝑖𝑖𝑖𝑖  is a dummy equal to 1 if the childcare centre 𝑠𝑠 in city 
𝑙𝑙 receives Treatment 1 (HIM); 𝑇𝑇2𝑖𝑖𝑖𝑖  is a dummy equal to 1 if the childcare centre 𝑠𝑠 in city 
𝑙𝑙 receives Treatment 2 (HIM+FE); and 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖,0, if applicable, is the baseline (t=0) level of 
the outcome of interest for individual 𝑖𝑖 in class 𝑐𝑐 in childcare centre 𝑠𝑠 in city 𝑙𝑙. For child 
development outcomes, we do not have the same measure at baseline and follow-up, 
since we administer different tests given children’s different ages in each data collection 
round. For these outcomes, we control for the key baseline scores relating to child 
development (ASQ – broken down by sub-scale – and MacArthur-Bates Communication 
Developmental Inventory). The purpose of including these baseline measures as 
controls is to maximise efficiency. 𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖,0 is a set of basic child characteristics (age and 
sex), which are also added to improve efficiency (minimise residual variance) and control 
for the slight imbalance in the proportion of male children whom we observed between 
groups at baseline; 𝐶𝐶𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖,0 are a complete set of city dummies and 𝑍𝑍𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖,1 are a complete 
set of tester or interviewer dummies, depending on whether the outcome was measured 
by the tester (psychologist) or the household interviewer. 𝜖𝜖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖,1 is the random error term, 
clustered at the childcare centre levels (the unit of randomisation). 

When the outcome of interest is continuous, we estimate equation 1 by ordinary least 
squares. 𝛽𝛽1 is the estimated average impact of HIM on outcome 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖,0 and 𝛽𝛽2is the 
estimated average impact of HIM+FE on the outcome (both are intent-to-treat estimates). 
In this case we report the mean of the control group.8 We then report the differences (𝛽𝛽1, 
𝛽𝛽2 and 𝛽𝛽2 − 𝛽𝛽1 ), their corresponding standard errors and the p-value associated with 
testing the null hypothesis that controlling for baseline outcome measures, child age and 
sex, as well as city and tester effects, differences in outcome measures at the end of the 
intervention between HIM and control, HIM+FE and controls and HIM+FE and HIM are 
zero.  

Where the outcome of interest is binary (e.g. stunting) we estimate equation 1 using a 
logit model.9 In this case, we report the estimated adjusted difference in proportion of the 
outcome in question between the treatment groups and the standard error of that 
difference (calculated using Stata’s margins command). We do not use as dependent or 
independent variables any indicator variable that has a prevalence rate of below 10 per 
cent or above 90 per cent, in order to limit noise caused by variables with minimal 
variation.  

                                                 
8 As long as the variable is not standardised internally, in which case the mean is zero by 
construction and we omit it from the tables. 
9 While this was not specified in the pre-analysis plan, it is generally recognised as a better way of 
estimating effects for binary outcome data. 
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For most children’s developmental outcomes, we use one-tailed hypothesis tests. This is 
motivated by a strong prior that the upgrades would not harm children’s developmental 
levels. For a few of the final outcomes (e.g. children’s weight) and all of the intermediate 
outcomes, we use a two-tailed test, since we do not have as strong a prior about the 
effects of the two interventions. We exclude from the analysis children with 
developmental outcomes or nutritional status with standardised values lower than three 
standard deviations below the mean (<-3SD) of the relevant standardised distribution, 
since we consider this to be an indication of potential disability (for developmental 
outcomes) or severe malnutrition (for nutritional status). 

We impute missing covariate values (for 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖,0 and 𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖,0), with the average of the non-
missing observations and account for the imputation with a dummy variable. In cases for 
which the percentage of observations with covariate missing data is less than 2 per cent, 
we simply work with the subsample with non-missing data. 

Finally, where appropriate, we adjust p-values for multiple hypothesis testing. This is 
important to assure us that any significant results we find are not simply the result of 
testing for an effect of the intervention(s) on multiple outcomes and focusing on ones that 
are significant. We report both corrected and uncorrected p-values for all estimates of 
impacts on children’s cognitive skills, socio-emotional skills and nutritional status. We 
use two methods to correct our inference for multiple testing. First, we use the Romano-
Wolf step-down procedure on our multiple measures of child cognitive development and 
school readiness (Romano and Wolf 2005a, 2005b). This is a more powerful method 
than other options, since it allows for interdependence between hypotheses. We use the 
Romano-Wolf method to correct our inference on our multiple measures of child 
cognitive development and school readiness. However, we run into problems when using 
this method on outcomes collected by the interviewers who visited the home 
(anthropometry and socio-emotional skills) because of the presence of many fixed 
effects, which causes problems in the bootstrap procedure. For these outcomes, we use 
the Šidák procedure to correct for multiple hypothesis testing (Šidák 1967), which is 
substantially more conservative than the Romano-Wolf method, since it assumes the 
hypotheses to be independent. Given how conservative the Šidák correction is, some 
marginally significant estimates (based on Šidák-corrected p-values) could still be 
interesting to consider. 

5.2 Measures of child outcomes 

5.2.1 Child developmental outcomes  
We analyse the impact of HIM and HIM+FE on a number of domains of child 
development (discussed in Section 3.2). In this section, we first discuss how we 
construct scores for each individual measure of child development and then describe 
how these are used to construct the main child development outcome measures for the 
impact analysis. 

Individual measures of child development 
In total, we used nine instruments to measure aspects of cognition, language, school 
readiness, pre-literacy skills, socio-emotional development and executive functioning. 
The instruments used and the dimensions of child development they measure are shown 
in Table 2. As specified in the pre-analysis plan, all assessments were scored in line with 



25 

the instructions in the relevant administration manuals. In order to remove the effects of 
age and increase the efficiency of the outcome measures test, developers also provide 
assessment-specific standardisation procedures. However, these rely on norms in 
populations that are unlikely to be comparable to ours. In the main analysis we therefore 
use internal standardisation procedures (i.e. using test data collected for the study 
sample) to construct the outcome measures for the individual assessments.10 

We use item response theory (IRT) to construct outcome measures for six of our eight 
assessments of cognitive and language development: WM5, WM14, WM17, WM21, 
DABERON and TVIP (as indicated in Table 2). In the context of this study, using IRT has 
two advantages. First, because it explicitly allows assessment items to vary by how 
difficult they are and how well they discriminate between children of different underlying 
abilities, its estimates of underlying abilities are more efficient than an approach that 
relies on aggregation of the raw scores (if the assumptions are satisfied). Second, 
several of our tests (in the WM batteries) have non-continuous distributions of raw scores 
(Figure D.8) created by particular stopping rules (e.g. if child scores six points or fewer of 
the first available nine, then stop assessment; otherwise continue). With assessments 
that use such rules, different children attempt different questions, so it is not appropriate 
to simply use raw scores calculated by adding up the number of correct answers; IRT 
provides a way of constructing valid outcome measures (see discussion in Appendix D 
for more details). 

The two remaining assessments are not suitable for IRT: WM12 is simply in the form of a 
count variable, and there is little reason to believe that different items are more or less 
discriminatory than others in the PTT. For these two assessments, we generate a score 
by adding up the number of correct responses. The outcome measures for all these 
assessments, as well as the ASQ raw score of socio-emotional development, are then 
re-scaled to have a mean of zero and standard deviation of one for the control group. 
Distribution plots for each assessment, along with a more detailed discussion, are in 
Appendix D.  

Measures of child developmental outcomes 
As set out in the pre-analysis plan, since child development is composed of many 
interrelated dimensions, we would expect there to be strong correlation between the 
different child development measures. We therefore combine the individual measures 
(constructed as described above) using exploratory factor analysis to estimate common 
underlying constructs that we use as our main child development outcome measures.11 
This improves the efficiency of the way in which we use the assessment data and avoids 
problems linked to testing multiple outcomes for a single hypothesis. We distinguish 
between assessments that link to three broad areas of child development: (1) cognitive 
development, language development and school readiness (which we refer to as CLS), 
(2) pre-literacy skills and (3) socio-emotional skills. The ASQ:SE is the only instrument 
used to measure socio-emotional development. Table 2 shows which assessments were 
included in factor analysis conducted to identify the most appropriate way of combining 

                                                 
10 For completeness, we also provide impact estimates on outcome measures standardised using 
the external, tester-provided norms in Appendix Table E.26, discussed below. 
11 Further discussion and tables showing correlations in test scores are in Appendix D. 
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assessments in constructs within each of the other two areas of child development. CLS 
includes receptive language (TVIP), concept formation (WM5), fluid reasoning (WM12), 
expressive language (WM14), memory for words (WM17), school readiness (DABERON) 
and inhibitory control (PTT). Pre-literacy skills include receptive language, expressive 
language, memory for words and rhymes (WM21).12 Both for CLS and pre-literacy skills, 
factor analysis yields one factor that complies with our inclusion criterion of having an 
eigen value greater than one. As indicated in Table 2, two of the assessments had factor 
loading of less than 0.4 and were therefore, as per the analysis plan, excluded from the 
constructed factors (WM5 for CLS factor and WM21 for the pre-literacy factor). The 
constructed factors were re-scaled to have a mean of zero and standard deviation of one 
for the control group. More details about the construction of the two-factor measures, 
including tables showing the loadings of the individual assessments onto the two factors, 
as well as distributions of these, can be found in Appendix D.  

An issue worth noting is that following testing protocols, the test of inhibitory control 
(PTT) was administered only for children over the age of 48 months at the time of follow-
up, i.e. roughly 60 per cent of the sample. As a consequence, the factor for CLS 
constructed using the most complete set of tests is defined for only these 60 per cent of 
the sample. We construct another factor for CLS that excludes PTT and is therefore 
defined for children of all ages.  

In line with the pre-analysis plan, in addition to the main analysis of impacts on the factor 
measures, we also report impacts on individual assessments, including p-values 
corrected for multiple hypothesis testing using the Romano-Wolf step-down procedure 
(Romano and Wolf 2005a, 2005b), as discussed in Section 5.1. 

 

                                                 
12 Note that three out of four assessments that make up pre-literacy are also included in CLS. 
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Table 2: Child development instruments 

 Instrument used Dimension of child 
development 
measured 

Outcome 
measure 
constructed 
using IRT 

Included in 
CLS factor 

Included in 
pre-literacy 
skills factor 

TVIP Test de Vocabulario en Imágenes de Peabody 
(Dunn et al. 1986) 

Receptive language Yes Yes Yes 

WM5 Batería-III Woodcock-Muñoz: Pruebas de Habilidades Cognitivas – 5 
(Muñoz-Sandoval et al. 2005; Woodcock 1977) 

Concept formation 
(cognition) 

Yes *  

WM12 Batería-III Woodcock-Muñoz: Pruebas de Habilidades Cognitivas – 12 
(Muñoz-Sandoval et al. 2005; Woodcock 1977) 

Fluid reasoning 
(cognition) 

 Yes  

WM14 Batería-III Woodcock-Muñoz: Pruebas de Aprovechamiento – 14 
(Muñoz-Sandoval et al. 2005; Woodcock 1977) 

Expressive language Yes Yes Yes 

WM17 Batería-III Woodcock-Muñoz: Pruebas de Habilidades Cognitivas – 17 
(Muñoz-Sandoval et al. 2005; Woodcock 1977) 

Memory for words 
(cognition) 

Yes Yes Yes 

WM21 Batería-III Woodcock-Muñoz: Pruebas de Aprovechamiento – 21 
(Muñoz-Sandoval et al. 2005; Woodcock 1977) 

Rhymes Yes  * 

DAB Daberon-II Screening for School Readiness (Danzer et al. 1991) School readiness Yes Yes  
PTT Pencil Tapping Task (Diamond and Taylor 1996) Inhibitory control  Yes  
ASQ:SE Ages and Stages: Socio-Emotional Questionnaire (Squires et al. 2002) Socio-emotional    
Note: * Initially included in factor (as set out in pre-analysis plan) but excluded due to low loading (<0.4). 
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5.2.2 Child nutrition outcomes  
We use four measures of nutritional status – weight for age, length or height for age, BMI 
for age and weight for length. These scores are standardised relative to a WHO 
reference population of healthy children. The mean z-score in the control group is –0.399 
for weight for age and –0.795 on length or height for age. This indicates that the average 
child in our population (without the effects of HIM or HIM+FE) is around 40 per cent of a 
standard deviation lighter and 80 per cent of a standard deviation shorter than the 
average child in a healthy population. Strong correlations for all four measures between 
baseline and follow-up imply that, as expected, these measures are very persistent.  

In addition to z-score measures of nutritional status, we also estimate programme 
impacts on a range of binary indicators of nutritional status (listed and defined in Table 3, 
below).13 

We only consider the impact for indicators that have between 10 per cent and 90 per 
cent prevalence in our sample as a whole. 

Table 3: Nutritional status indicators 

Indicator Definition 
Chronic malnutrition Length or height for age z-score < –2 
Low height Length or height for age z-score ≥ –2 and < –1 
Adequate height Length or height for age z-score ≥ –1 and ≤ 1 
Risk of low weight for height Weight for length or height z-score ≥ –2 and < –1 
Adequate weight for height Weight for length or height z-score ≥– 1 and ≤ 1 
Overweight Weight for length or height z-score > 1 and ≤ 2 
Overweight (BMI) BMI z-score > 1 and ≤ 2 

 

5.3 Impact on children’s outcomes  

The first of our three hypothesis groups, as set out in the pre-analysis plan (Section 2.4 
and Appendix C), is that both HIM and HIM+FE may have positive average impacts on 
outcomes for children attending the centres. We group these outcomes into children’s 
developmental outcomes and children’s nutritional status.  

5.3.1 Child cognitive and language development, school readiness and pre-literacy 
skills  
As we show in Figure 2, we hypothesise that HIM may improve CLS and pre-literacy 
skills through hiring more professionals and support for the centres, as well as the 
pedagogic equipment. Additional components of HIM+FE that could affect these 
outcomes include the reading programme and pedagogic training. In order to examine 
whether each of the two programmes had a positive average impact on these outcomes, 
we test the mean difference between each treatment group and the control group after 
                                                 
13 A key reason for doing this is that it can be difficult to interpret estimated programme impacts 
on nutritional status by simply using z-scores as measures of nutrition outcomes. For example, 
larger effect on z-scores linked to weight is not unambiguously better in contexts, like this one, 
where there is a prevalence of overweight children in the population. 
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controlling for baseline developmental levels, child age and sex, as well as tester and 
city effects (see specification in Section 5.1).  

Cognitive development, language development and school readiness  
As discussed above, the full set of test scores used to construct the CLS measure is only 
available for the older 60 per cent of the sample, as PTT cannot be administered to 
children younger than 48 months of age. In order to estimate impacts of HIM and 
HIM+FE on CLS for the whole sample (including the younger children), an outcomes 
measure that excludes PTT has to be used. We proceed in the following way: Row 1 in 
Table 4 shows estimates of impacts on the older sample for whom the complete set of 
test scores is available for construction of the CLS measure. Row 2 shows estimates for 
the same older sample as Row 1 but using the CLS measure that can be constructed for 
the whole sample, i.e. excluding PTT. Finally, Row 3 shows estimates of impacts on the 
same measure as Row 2, but for the whole sample, and Row 4 shows estimates of 
impacts of HIM and HIM+FE on pre-literacy skills.  

Table 4 shows that the HIM programme alone had no impact on child development in the 
broad CLS domain (p=0.663). We do, however, see evidence of an impact of HIM+FE on 
this measure (p=0.025) corresponding to an increase of 0.15 of a standard deviation, 
relative to the control group. The effect persists for this subsample when using the 
alternative measure (available for the full sample) that excludes scores for PTT. The 
effect disappears once the age range is extended to include the younger children. This 
pattern of results suggests that the impacts of HIM+FE are substantially larger for older 
children in the sample than for younger children; we investigate this issue further in 
Section 5.4. 

Pre-literacy 
The last row of Table 4 shows estimates of programme impacts on the factor measure of 
pre-literacy skills. We see no evidence of a significantly positive impact of HIM or 
HIM+FE on this outcome (p=0.925 and p=0.249, respectively). Indeed, if we were using 
a two-tailed t-test, we would interpret the estimate as suggesting that the HIM 
programme (but not HIM+FE) had adverse effects on pre-literacy. 

Discussion  
We investigate these results further by estimating programme impacts on standardised 
values of individual test-scores (constructed as described in Section 5.2.1) that make up 
the measures of child development used in Table 4. Understanding programme impacts 
on these individual components will offer insights into the underlying trends driving the 
main results.14 

We find that HIM programme participants scored less well, on average, on TVIP and 
WM14 (expressive language) than children in the control group (Table 5). HIM+FE had 
positive impact on WM12, which measures fluid reasoning. 

The components that make up the CLS measure include all of the tests listed in Table 5. 
Estimates in Table 5 suggest that positive overall effect of the HIM+FE programme are 
                                                 
14 Appendix Table E.27 further shows programme impacts on each component of the Daberon 
instrument. Just as with the overall DABERON score, we find no impacts on any of the sub-
scales. 
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driven by positive impacts on WM12 and, more weakly, by effects on WM14 and the 
PTT.  

The pre-literacy measure is made up of TVIP, WM14 (expressive language) and WM17 
(memory for words). Estimates in Table 5 suggest that the negative HIM programme 
coefficient in Table 4 is to a large extent driven by the poor performance of HIM 
participants on TVIP.  

Exploring the estimates further, we compare the effect sizes of the HIM and HIM+FE 
programmes. Tables 4 and 5 show evidence that supports our hypothesis in the pre-
analysis plan that the effect of HIM+FE on outcomes will be at least as large as the effect 
of HIM. For both specifications of the CLS factor, as well as the factor relating to pre-
literacy skills, we comfortably reject the null hypothesis that the impact of HIM+FE is 
equal to the impact of HIM alone using a two-tailed t-test (p=0.007, p=0.025 and 
p=0.013, respectively; Table 4).15 

In Table 5 we see a similar pattern, with the impact of HIM+FE significantly greater than 
that of HIM alone for WM14 and marginally so for MW 12. 

 

 

                                                 
15 The comparison between the HIM+FE and HIM groups is starker than the comparison between 
the HIM+FE group and the control because the point estimates of the mean HIM only effects on 
the three factors are actually negative (although not significantly different from zero). 
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Table 4: Impact of HIM and HIM+FE on (1) cognitive development, language development and school readiness factor(s) and (2) 
pre-literacy factor 

 Adjusted 
difference 
HIM-
control 

p-value Adjusted 
difference 
HIM+FE-
control 

p-value2 Adjusted 
difference 
HIM+FE-
HIM 

p-value3 N 

Cog, Lang and Sch (all measures, limited sample) –0.030 0.663 0.151** 0.025 0.182*** 0.007 1,071 
 (0.072)  (0.076)  (0.073)   
        
Cog, Lang and Sch (exc. PTT, limited sample) –0.041 0.712 0.148** 0.028 0.189*** 0.006 1,071 
 (0.073)  (0.076)  (0.074)   
        
Cog, Lang and Sch (exc. PTT, full sample) –0.066 0.828 0.066 0.162 0.132** 0.025 1,819 
 (0.069)  (0.067)  (0.066)   
        
Pre-literacy skills –0.100 0.925 0.045 0.249 0.145** 0.013 1,819 
 (0.069)  (0.066)  (0.064)   
Notes: Standard errors in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01: significance level at which we can reject the hypothesis that (1) the 
treatment group mean is greater than the control group mean (one-tailed test) for comparison of HIM or HIM+FE versus control, or (2) HIM+FE mean 
is different from HIM mean (two-tailed test). Analysis at the level of the child (a total of 1,987 children’s households were interviewed). All estimates 
control for gender, city effects, tester effects and baseline scores for MacArthur-Bates Communicative Development Inventories and each sub-scale of 
the ASQ-III. All factors scaled to have a mean of zero and standard deviation of one in the control group. All factors constructed as described in 
section 5.2.1. IRT scores used to construct factors (where applicable). Age effects removed from standardised scores prior to factor construction. 
Each factor constructed using the following standardised scores: (1) Cog, Lang and Sch (all measures): WM12, WM14, WM17, TVIP, DAB and PTT; 
(2) Cog, Lang and Sch (exc. PTT): WM12, WM17, TVIP, WM14 and DAB; and (3) pre-literacy skills: WM14, WM17 and TVIP. 
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Table 5: Impact of HIM and HIM+FE on all child developmental and pre-literacy measures 

 Adjusted 
difference HIM-
control 

p-value Adjusted 
difference 
HIM+FE-control 

p-value Adjusted 
difference 
HIM+FE-HIM 

p-value N 

TVIP –0.084 0.936 –0.011 0.754 0.073 0.393 1,819 
 (0.066) [0.896] (0.065) [0.570] (0.062) [0.122]  
Woodcock Muñoz – 12 0.006 0.734 0.148*** 0.009 0.142 0.102 1,825 
 (0.057) [0.458] (0.059) [0.007] (0.068) [0.019]  
Woodcock Muñoz – 14 –0.084 0.977 0.099 0.220 0.183** 0.013 1,825 
 (0.070) [0.884] (0.065) [0.064] (0.062) [0.002]  
Woodcock Muñoz – 17 –0.072 0.878 0.021 0.496 0.093 0.188 1,825 
 (0.058) [0.891] (0.060) [0.364] (0.058) [0.056]  
Pencil Tapping Task 0.038 0.702 0.100 0.268 0.061 0.227 1,073 
 (0.074) [0.302] (0.076) [0.097] (0.073) [0.200]  
DABERON – total –0.003 0.827 0.055 0.514 0.058 0.338 1,825 
 (0.068) [0.515] (0.063) [0.189] (0.064) [0.183]  
Notes: Standard errors in parentheses below estimated treatment effects. P-values adjusted for multiple hypothesis testing using the Romano-Wolf 
step-down procedure, unadjusted analytical p-values in parentheses below. * p < 0.1, ** p < 0.05, *** p < 0.01: significance level at which we can 
reject the hypothesis that (1) the treatment group mean is greater than the control group mean (one-tailed test) for comparison of HIM or HIM+FE 
versus control, or (2) HIM+FE mean is different from HIM mean (two-tailed test). Analysis at the level of the child (a total of 1,987 children’s 
households were interviewed). All scores internally standardised to remove the effect of age and to have a mean of zero and standard deviation of 
one in the control group. IRT used wherever applicable. Age effects removed from standardised scores. All estimates control for gender, city 
effects, tester effects and baseline scores for MacArthur-Bates Communicative Development Inventories and each sub-scale of the ASQ-III. 
Instruments as designed to measure the following dimensions of child development: TVIP=receptive language, WM12=fluid reasoning (cognition), 
WM14=expressive language, WM17=memory for words (cognition), DABERON=school readiness, Pencil Tapping Task=inhibitory control. 
Variation in N across tests is due to missing values for some tests (unintentional) and to PTT only being administered to the older subsample (48+ 
months at follow-up). 
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5.3.2 Child socio-emotional development 
Table 6 shows that we find no evidence that either HIM or HIM+FE had a positive average effect on children’s socio-emotional 
development, as measured by the ASQ:SE. The estimated impacts on the standardised total ASQ:SE score are small and not significantly 
different from zero. Comparing the impacts of HIM and HIM+FE on socio-emotional development, in line with hypothesis in the pre-analysis 
plan, we find no evidence to suggest that HIM+FE had any detrimental effect relative to HIM alone.  

Table 6: Impact of HIM and HIM+FE on socio-emotional development as measured by the ASQ:SE 

 Adjusted difference 
HIM-control 

p-value Adjusted difference 
HIM+FE-control 

p-value Adjusted difference 
HIM+FE-HIM 

p-value N 

Self-regulation 0.075 0.543 0.062 0.772 –0.013 0.985 1,796 
 (0.056) [0.093] (0.064) [0.169] (0.054) [0.594]  
Compliance –0.084 1.000 –0.009 0.999 0.074 1.000 1,797 
 (0.063) [0.906] (0.062) [0.560] (0.066) [0.130]  
Communication 0.099 0.257 –0.013 0.984 –0.113 0.271 1,791 
 (0.055) [0.037] (0.056) [0.595] (0.063) [0.961]  
Adaptive functioning 0.014 0.986 0.024 0.968 0.010 0.990 1,796 
 (0.065) [0.415] (0.062) [0.350] (0.063) [0.438]  
Autonomy 0.068 0.542 0.030 0.916 –0.038 0.903 1,797 
 (0.051) [0.093] (0.048) [0.266] (0.056) [0.747]  
Affect –0.030 1.000 –0.052 1.000 –0.022 0.999 1,788 
 (0.071) [0.665] (0.080) [0.741] (0.076) [0.613]  
Interaction with people 0.029 0.951 0.013 0.986 –0.016 0.983 1,794 
 (0.060) [0.314] (0.060) [0.413] (0.063) [0.599]  
Total 0.070 0.617 0.038 0.929 –0.032 0.945 1,796 
 (0.058) [0.113] (0.066) [0.282] (0.062) [0.695]  
Notes: Standard errors in parentheses below estimated treatment effects. P-values adjusted for multiple hypothesis testing using the Šidák procedure, 
unadjusted analytical p-values in parentheses below. * p < 0.1, ** p < 0.05, *** p < 0.01: significance level at which we can reject the hypothesis that (1) the 
treatment group mean is different from the control group mean (one-tailed test) for comparison of HIM or HIM+FE versus control, or (2) HIM+FE mean is 
different from HIM mean (two-tailed test). Analysis at the level of the child (a total of 1,987 children’s households were interviewed). All scores are internally 
standardised to remove the effect of age and to have a mean of zero and standard deviation of one in the control group. All estimates control for age, gender, 
city effects, interviewer effects and baseline scores for the ASQ:SE sub-scale in question. Variation in N across sub-scales is due to missing values for some 
items in each sub-scale. 
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5.3.3 Child nutritional status  
In this section, we examine impacts of HIM and HIM+FE programmes on nutritional 
status of children. As per Figure 2, we hypothesise that the HIM programme might 
improve children’s nutrition through the newly hired nutritional expert and HIM+FE 
through the additional provision of nutritional information, multimedia training for the 
teachers and FE food vouchers. Table 7 shows the estimated impacts on the z-scores of 
weight for age, length or height for age, BMI for age and weight for length. We find no 
evidence of impact of HIM alone on any of the four measures of nutritional status; all 
point estimates are precisely estimated but very close to zero. There is some evidence of 
a positive impact of HIM+FE on measures relating to weight. This is in line with 
expectations, since children’s weight responds much faster to changes in diet than 
height, so is more likely to have been affected by the nutritional component of FE. Based 
on the Šidák p-values, only the impact on weight for age z-score is statistically significant 
(p=0.065). However, estimates of impacts on BMI for age and weight for length z-scores 
are also positive and close to statistically significant (especially given that, as discussed 
in Section 5.1, the Šidák p-values are likely to be overly conservative in this case). 

Table 8 shows no significant impact on any binary measure of nutritional status for the 
HIM+FE group. This reassures us that the increase in weight we observed in the 
HIM+FE group was not associated with an increase in overweight children, which would 
have constituted a detrimental effect of the intervention. Despite not seeing any impact 
on average weight-based z-scores for the HIM group, we do see significant change at 
the upper tail of the distribution: there is a fall in proportion of overweight children by 
about 7 percentage points (as measured by both weight for age and BMI for age).  

We now turn to comparison of HIM and HIM+FE impacts. We find evidence that HIM+FE 
had a significantly larger impact on nutritional status than HIM for two of the four z-score 
measures of nutritional status (BMI for age and weight for length; Table 7). Table 8 
further shows that a significantly higher proportion of children in the HIM+FE group were 
overweight (by both measures) at follow-up than in the HIM group. However, in both 
groups (HIM and HIM+FE) the proportion of overweight children was smaller than in the 
control group. 
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Table 7: Nutritional status – z-scores 

 Control 
mean 

Adjusted 
difference 
HIM-control 

p-value Adjusted 
difference 
HIM+FE-
control 

p-value Adjusted 
difference 
HIM+FE-
HIM 

p-value N 

         
Weight for age z-score –0.399 0.034 0.945 0.109* 0.065 0.074 0.161 1,835 
  (0.045) [0.450] (0.048) [0.024] (0.042) [0.082]  
         
Length or height for age z-score –0.795 0.030 0.803 0.016 0.993 –0.014 0.992 1,834 
  (0.029) [0.302] (0.036) [0.659] (0.034) [0.676]  
         
BMI for age z-score 0.154 –0.016 0.996 0.109 0.192 0.125* 0.088 1,834 
  (0.054) [0.771] (0.058) [0.062] (0.056) [0.028]  
         
Weight for length z-score 0.117 –0.008 1.000 0.125 0.114 0.133* 0.066 1,834 
  (0.055) [0.887] (0.059) [0.036] (0.056) [0.020]  
Notes: Standard errors in parentheses below estimated treatment effects. P-values adjusted for multiple hypothesis testing using the Šidák 
procedure, unadjusted analytical p-values in parentheses below. * p < 0.1, ** p < 0.05, *** p < 0.01: significance level at which we can reject the 
hypothesis that (1) the treatment group mean is different from the control group mean (two-tailed test) for comparison of HIM or HIM+FE versus 
control, or (2) HIM+FE mean is different from HIM mean (two-tailed test). Analysis at the level of the child (a total of 1,987 children’s households 
were interviewed). Z-score calculated using WHO (2005) growth standards. All estimates control for age, gender, city effects, interviewer effects 
and baseline z-scores for the measure in question. Variation in N is due to missing values for some measures. 
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Table 8: Nutritional indicators 

 Control 
proportion 

Adjusted 
difference 
HIM-control 

p-value Adjusted 
difference 
HIM+FE-control 

p-value Adjusted 
difference 
HIM+FE-HIM 

p-value N 

Chronic malnutrition 0.112 –0.007 1.000 –0.016 0.783 –0.009 0.995 1,834 
  (0.014) [0.615] (0.012) [0.174] (0.013) [0.487]  
Low height 0.300 0.012 0.988 0.008 0.996 –0.004 1.000 1,834 
  (0.015) [0.427] (0.011) [0.496] (0.013) [0.770]  
Adequate height 0.568 –0.005 1.000 –0.002 1.000 0.003 1.000 1,834 
  (0.020) [0.806] (0.022) [0.920] (0.021) [0.900]  
Adequate weight 0.616 0.015 0.993 0.007 1.000 –0.008 1.000 1,835 
  (0.021) [0.458] (0.019) [0.706] (0.021) [0.704]  
Risk of low weight for height 0.097 0.020 0.911 0.013 0.995 –0.007 1.000 1,834 
  (0.018) [0.261] (0.019) [0.479] (0.019) [0.706]  
Adequate weight for height 0.690 0.040 0.629 –0.013 0.999 –0.053 0.110 1,834 
  (0.026) [0.117] (0.025) [0.602] (0.021) [0.014]  
Overweight 0.156 –0.072*** 0.001 –0.018 0.972 0.054** 0.029 1,834 
  (0.017) [0.000] (0.020) [0.360] (0.018) [0.004]  
Overweight (BMI) 0.167 –0.068*** 0.001 –0.024 0.891 0.045* 0.093 1,834 
  (0.017) [0.000] (0.020) [0.242] (0.018) [0.012]  
Notes: Standard errors in parentheses below estimated treatment effects. P-values adjusted for multiple hypothesis testing using the Šidák 
procedure, unadjusted analytical p-values in parentheses below. * p < 0.1, ** p < 0.05, *** p < 0.01: significance level at which we can reject the 
hypothesis that (1) the treatment group mean is different from the control group mean (two-tailed test) for comparison of HIM or HIM+FE versus 
control, or (2) HIM+FE mean is different from HIM mean (two-tailed test). Analysis at the level of the child (a total of 1987 children’s households were 
interviewed). All estimates control for age, gender, city effects, interviewer effects and baseline values of the indicator in question. Variation in N is 
due to missing values for some indicators. 
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5.4 Programme impact heterogeneity  

In line with the hypotheses outlined in Section 2.4, we now investigate whether the 
effects of HIM+FE and HIM on the main developmental and nutrition outcomes vary 
depending on a selection of child, teacher and HI characteristics detailed in the pre-
analysis plan (see Appendix C). The child characteristics include child age and sex, as 
well as baseline levels of child development, maternal education and level of stimulation 
in the home. Characteristics of the teacher to whom the child was assigned at baseline 
include education, experience, baseline teaching practices and routines, depression 
score, job satisfaction and job ‘burnout’ score. Finally, HI characteristics include baseline 
size and ICBF’s quality indicators. When the characteristic is continuous (e.g. nursery 
quality scores or child’s age), we split the sample equally around the median. We focus 
on heterogeneity in the subset of programme effects that we find to be significant for the 
whole sample in the analysis above.  

5.4.1 Heterogeneity of programme impacts by child characteristics 
Age 
We state in the pre-analysis plan that we expect to find larger programme impacts for 
older children than for younger children because most of the tests we administered have 
higher discriminating power for older than younger children. This is consistent with 
findings we report above; in Section 5.3.1, we show significant impact of HIM+FE on the 
CLS factor for an older subsample, but not when the younger subsample was also 
included (see Table 4). Figure 6 shows coefficient plots of the estimated impact of 
HIM+FE on this factor (CLS excluding PTT), splitting the sample into three equally sized 
groups based on age. The confidence intervals displayed are at the 90 per cent level. 
This coefficient plot further confirms that the effect of HIM+FE on CLS is driven entirely 
by the children who were in the older part of the sample at baseline. This could be either 
because the intervention was genuinely more effective for older children or because our 
tests had higher discriminatory power for this subsample. Appendix Table E.28 shows 
this heterogeneity broken down by each instrument used to measure child development. 
For four of the six instruments (WM12, WM14, WM17 and DABERON), the estimated 
impact of HIM+FE is significantly greater than zero at the 5 per cent level for the older 
half of the sample (by age at baseline), with only one marginally significant estimated 
impact for the younger half of the sample (PTT). This pattern also holds for the pre-
literacy measure: estimated impact of HIM+FE on the older subsample (older than 30 
months at baseline) is substantially larger than for the younger subsample (0.116 versus 
–0.020) and significant at the 10 per cent level (p-0.059). 
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Figure 6: Estimated impact of HIM+FE by age at baseline on cognitive 
development, language development and school readiness factor (excluding PTT) 

 

While the finding that neither programme had an impact on socio-emotional development 
holds for both the older and younger subsamples, we do find some evidence of age 
heterogeneity in programme impacts on anthropometric measures (z-scores of weight for 
age, height for age, BMI for age and weight for height). There is a positive and 
statistically significant effect of HIM+FE on the three measures linked to weight (weight 
for age, BMI for age and weight for height) for the older subsample, which for two of 
these measures (BMI for age and weight for height) do not hold for the younger 
subsample (although in all cases, the two estimates are not statistically significantly 
different from one another; Appendix Table E.32). This is an interesting finding, 
especially in light of our finding that the HIM+FE programme-related improvements in 
CLS are also concentrated amongst the older subsample. 

Other child characteristics 
In addition to age, we find evidence of heterogeneity in programme effects by baseline 
levels of stimulation at home and sex. Appendix Table E.29 shows that positive and 
significant impacts of HIM+FE on CLS and pre-literacy only hold for a subsample of 
children who had higher levels of stimulation in the home at baseline, as measured by 
the FCI (see Section 3.2 for a description). This suggests that the effectiveness of 
preschool-based child development programmes may depend in part on good practices 
in the home, perhaps due to complementarities in the impacts that the two have on child 
development. 

The home environment also seems to matter when considering impacts of HIM+FE on 
nutrition. However, here the direction of effects suggests that the nutritional component 
of the intervention could substitute for a poorer environment in the household: we find 
larger effects of HIM+FE on measures linked to weight for children who come from 
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households with lower levels of home stimulation (at baseline) and where the mother has 
less education. Further, while the effects of HIM+FE on the nutrition measures appear to 
be concentrated amongst the girls (Appendix Table E.32), we find that the effects on 
CLS and pre-literacy are only statistically significant for the boys (Appendix Table E.29). 

5.4.2 Heterogeneity of programme impacts by HI characteristics 
Next, we look at heterogeneity of HIM+FE impacts by HI characteristics. We might 
expect that smaller or better managed HIs (at baseline) were better able to make use of 
the resources and training offered through the interventions or, alternatively, that lower 
quality HIs (at baseline) had more to gain. We consider heterogeneity in programme 
effects by the size of the HI and an aggregate ICBF quality score (constructed using 
factor analysis from data on how many of the ICBF criteria the HI met) at baseline. The 
results show that the improvements in child development outcomes (CLS and pre-
literacy) observed for the HIM+FE group were concentrated heavily amongst children in 
smaller HIs (effect size=0.171, p=0.027) rather than larger ones (effect size=–0.116, 
p=0.941). The difference between the two estimates is significant (p=0.066) (Appendix 
Table E.29). The results are again reversed for nutrition outcomes: we observe a 
significant effect of HIM+FE on weight-based anthropometric measures amongst children 
in larger HIs only. This could suggest that larger centres were better able to integrate the 
nutritional improvements into their operations (Appendix Table E.32). 

5.4.3 Heterogeneity of programme impacts by teacher characteristics 
We find large differences in estimated HIM+FE effects on both child development 
outcomes measures (CLS and pre-literacy) for pupils of more and less experienced 
teachers: the effect is large, positive and statistically significant for pupils of more 
experienced teachers (effect size of 0.323 of a standard deviation, p=0.001 for CLS), but 
not for less experienced teachers (Appendix Table E.31). Further, the difference 
between the estimates for these two subsamples is highly statistically significant 
(p=0.013). This may indicate that more experienced teachers were able to make better 
use of the training and extra resources that the intervention provided, which resulted in 
bigger impacts on the children in their classes. 

Heterogeneity in HIM+FE effects on nutrition by teacher characteristics is in the opposite 
direction from that in effects on measures of child development. We find some evidence 
that HIM+FE has larger and significant effects on the three weight-based indicators 
(weight for age, BMI for age and weight for height) of children with less experienced 
teachers (as well as more educated ones; together these suggest younger teachers) 
(Appendix Table E.34). This is similar to what we observed for heterogeneity in HIM+FE 
effects on anthropometric outcomes and could again suggest that the nutrition 
component of HIM+FE can substitute for otherwise less favourable environments. 

5.4.4 Heterogeneity of programme impacts by compliance to the planned 
intervention 
As discussed in Section 4, not all HIM fully implemented the programme; most did not 
hire the intended number of new FTE professionals in the implementation of HIM and 
there was variation in the numbers and proportions of teachers who attended the FE 
pedagogic training. It is, therefore, possible that the effects we detect underestimate the 
potential of the programmes. In order to explore this, we check whether programme 
effects differ across more and less compliant centres. Since compliance with the 
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intervention is endogenous, however (i.e. it is likely correlated with other factors that 
affect the outcomes of a centre), these estimates cannot be interpreted as causal, but 
only as an indication of whether there is a correlation between child outcomes and 
programme compliance. 

For the HIM intervention, we define more compliant centres as those that achieved at 
least half of the planned FTE professional-to-child ratio for all three categories of 
professional (i.e. they had at least one FTE socio-emotional expert and one nutritional 
expert per 400 children and one FTE teaching assistant per 100 children). This is the 
case for 34 of the 80 HIM centres. More compliant FE centres are defined as those in 
which a third or more teaching staff participated in the FE pedagogic training. This is the 
case in 25 of the 40 HIM+FE centres.16 We compare outcomes for more and less 
compliant centres relative to the control group using a regression framework. Results are 
reported in Table 9. Overall, while we find no differences in impact of the HIM 
programme between more and less compliant HIM centres, there is some indication that 
HIM+FE effects are concentrated in centres that showed more compliance with the HIM 
hiring requirements. The differences are non-zero but very imprecisely estimated and not 
statistically significant. We do not find differences by FE compliance in the HIM+FE 
centres, but (as indicated in the footnote) the FE compliance measure should be treated 
with caution. 

Table 9: Heterogeneity in programme impacts on child development by 
programme compliance 

 HIM compliance, 
HIM centres 

HIM compliance, 
HIM+FE centres 

FE compliance, 
HIM+FE centres 

Child development factor Difference p-value Difference p-value Difference p-value 
Cog, Lang and Sch (all 
measures, limited sample) 

–0.003 0.982 0.0869 0.438 0.024 0.841 

Cog, Lang and Sch (exc. PTT, 
full sample) 

–0.017 0.865 0.146 0.142 –0.009 0.929 

Cog, Lang and Sch (exc. PTT, 
full sample) 

0.018 0.870 0.094 0.405 0.024 0.839 

Pre-literacy skills 0.050 0.602 0.139 0.160 –0.002 0.988 
Notes: Table 9 shows the adjusted difference between the more compliant and less compliant centres 
(programme impact in more compliant centres relative to control – programme impact in less compliant 
centres relative to control). * p < 0.05, ** p < 0.01, *** p < 0.001: significance level at which we can reject the 
hypothesis that this adjusted difference is zero. All p-values adjusted for clustering at the centre level. See 
notes to Table 4 for description of specifications and outcome measures. More compliant HIM centres are 
defined as those that achieved at least half of the planned FTE professional-to-child ratio for all three 
categories of professional (34 centres). For FE, we define more compliant centres as being those who a third 
or more of their teaching staff participated in the FE pedagogic training (25 centres). 

                                                 
16 For the purposes of examining heterogeneity in impacts on child development by compliance, we focus on 
the components of the FE programme that are hypothesised to have an impact on these outcomes (the 
reading and pedagogic components). Further, we are not able to construct a centre-specific compliance 
measure, as we do not have disaggregated implementation data for this component. Our measure of FE 
compliance therefore reflects compliance with the pedagogic training component. Even this measure should 
be treated with caution, as with the data that we currently have, we are only able to estimate proportion of 
teachers in training relative to the total number of teachers. A better measure would be relative to the 
number of eligible teachers within the centre (those teaching children 18–36 months). 
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5.5 Mechanisms  

We now examine the impact of HIM and HIM+FE on a core set of intermediate 
outcomes, which we hypothesise as the mechanisms through which the programmes 
can improve children’s outcomes. 

The specific intermediate outcomes we are interested are shown in Figure 2. Outcomes 
linked to child developmental outcomes include: 

1. Improved teaching practices and routines in the class 
2. Improved quality of care service 
3. Improved routines (reading in particular) in the centre  
4. Improved routines (reading in particular) in the house  

And linked to child nutrition outcomes: 
1. Improved food manipulation and processing in the centres  
2. Improved content of servings in the centre  
3. Improved food intake by children in the centres  
4. Improved nutritional habits in the homes or lower food insecurity  

We hypothesise that HIM and HIM+FE would have to improve these intermediate 
outcomes in order to have substantial positive effects on children’s developmental and 
nutritional outcomes.  

5.5.1 Teaching practices, routines and overall quality of care in the centres 
We hypothesise that teaching practices, routines and quality of care in HIM classes 
would improve as the result of recruitment of pedagogic assistants and socio-emotional 
experts. We would expect these to improve in HIM+FE classes mainly as the result of 
the pedagogical training component (see Figure 2). 

Our most comprehensive measures of these dimensions are sub-scales of the ECERS-R 
and ITERS-R (Harms et al. 2003), described briefly in Section 3.2. These are measures 
of the care environment for children: ECERS-R is suitable for classes with children 2 
years of age and up, while ITERS-R for classes with under-2s. They capture various 
dimensions of quality of care relevant here: (1) space and furnishing, (2) personal care 
routines, (3) language and reasoning, (4) learning activities and (5) interaction and social 
development. Appendix A shows the complete set of items that make up ECERS-R and 
ITERS-R sub-scales; they are similar, but individual items have been adjusted to be age-
appropriate. Both scales have been shown to have high predictive power for child 
development in several domains of cognitive (Burchinal et al. 2000) and socio-emotional 
development (Sylva et al. 2006) and have been extensively used at the international 
level. Each sub-scale is completed by a fully trained professional who performs a 
detailed observation of the HI for a sufficient period of time to observe the different 
routines and activities undertaken throughout the day.  

Due to logistical and budgetary constraints, we could only conduct ECERS-R and 
ITERS-R assessments on a subsample of 216 classrooms in 54 HIs randomly selected, 
stratifying by city. Almost 60 per cent of these classrooms were administered ECERS-R 
(because children were older than 2 years), and the remaining 40 per cent were 
administered ITERS-R (0–2-year-old children in the class). At follow-up, half of the 
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classrooms we measured were also observed at baseline;17 the other half corresponded 
to classrooms attended by children in the sample at follow-up only. We can therefore 
study not only changes within a classroom over time, but also the extent to which 
improved processes scores are relevant mediators for children’s developmental 
outcomes.  

In order to construct the main measures for the analysis, we applied exploratory factor 
analysis to total scores for each individual components of each sub-scale (aggregated in 
accordance with the ECERS-R or ITERS-R methodology). We then standardised the first 
factor for each sub-scale relative to the baseline values (i.e. using baseline mean and 
standard deviation).18 

Appendix Tables E.36 and E.37 show correlations between raw scores on individual sub-
scales in baseline and at follow-up. In line with expectations, there is a high prevalence 
of strong, positive and statistically significant correlations between the sub-scales at both 
baseline and follow-up, suggesting that classes that perform well in one domain of 
quality of care are also likely to perform well in other domains. 

Table 10 shows estimates of the HIM and HIM+FE programme effects on each of the 
relevant ECERS-R or ITERS-R sub-scales measured at the class-level, controlling for 
some key characteristics at baseline, including number of children registered and staff-
to-child ratio at the centre, as well as baseline values of the ECERS-R or ITERS-R sub-
scales. We include all classes in which ECERS-R or ITERS-R was administered at 
endline and which are in a centre where ECERS-R or ITERS-R was administered to at 
least one class at baseline. We combine the ECERS-R and ITERS-R scores to construct 
the outcome and baseline measures and further use mean scores at the centre level as 
baseline controls. This yields a sample of 145 classes. 

There are statistically significant impacts of the HIM+FE programme across the majority 
of the sub-scales in Table 10, including personal care, language and reasoning, activities 
and interactions; the impact on interaction is also there for the HIM programme. The 
largest and most statistically significant effect is the negative impact of HIM+FE on 
personal care routines of 83 per cent of a standard deviation.19 The effects on the other 
three sub-scales are all positive, significant at the 10 per cent level and very similar in 
magnitude at about half of a standard deviation. These HIM+FE effects are entirely 
consistent with the core emphasis in the pedagogical training implemented as part of 
HIM+FE on focusing efforts on productive learning routines and away from non-
productive personal care routines (discussed more in the next section). 

 

                                                 
17 Collected for a total 119 classrooms in all 54 centres at follow-up. 
18 We standardise relative to the baseline rather than the control group due to small sample sizes. 
19 Items in the Personal Care Routines sub-scale include greeting and departing; meals and 
snacks; nap and rest; toileting or diapering; health practices; and safety practices. Items in the 
Activities sub-scale include fine motor; art; music and movement; blocks; sand and water; 
dramatic play; nature and science; math and numbers; use of TV, video, or computers; and 
promoting acceptance of diversity. (See Appendix A.) 
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Table 10: Environment rating scales 

 Adjusted 
difference 
HIM-control 

p-value Adjusted 
difference 
HIM+FE-
control 

p-value Adjusted 
difference 
HIM+FE-HIM 

p-value N 

        
Space+furnishings –0.136 0.629 –0.196 0.603 –0.060 0.813 144 
 (0.279)  (0.374)  (0.252)   
        
Personal care –0.074 0.812 –0.834** 0.031 –0.760** 0.034 138 
 (0.309)  (0.375)  (0.349)   
        
Language+reasoning 0.086 0.778 0.428* 0.086 0.342 0.119 145 
 (0.303)  (0.244)  (0.216)   
        
Activities 0.148 0.574 0.506* 0.052 0.358* 0.100 134 
 (0.260)  (0.254)  (0.213)   
        
Interaction 0.660* 0.056 0.481* 0.100 –0.180 0.537 145 
 (0.338)  (0.286)  (0.289)   
        
Notes: All estimates include baseline controls for number of children registered at centre, staff-to-child ratio at baseline and baseline class-level 
values for complete set of ECERS-R or ITERS-R sub-scales. Each line of the table shows estimates from a separate regression, with the line-specific 
sub-scale as the outcome measure. Each outcome is measured using the first factor from exploratory factor analysis of scores on all items making up 
each sub-scale, standardised relative to the baseline. Variation in N across sub-scales is due to missing values for some items in each sub-scale. 
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Another source of information on classroom routines is the teacher questionnaire. 
Teachers were asked about their job responsibilities and the details (including frequency) 
of a large range of activities and routines that they might have performed with their 
classes during the past week, on how many days and how often per day. We divide 
these routines into learning activities (which we call ‘productive routines’), including 
telling stories and teaching numbers, and personal care routines (‘unproductive 
routines’), which include brushing hair and pampering children. We see no significant 
impact of either HIM or HIM+FE on any of these measures (Appendix Table E.38). 

In sum, there is evidence of improvements in quality of care in the centres participating in 
the HIM+FE programme along domains targeted by both of the programmes, but 
especially the pedagogic training curriculum in HIM+FE. There is a shift of emphasis 
away from personal care routines towards more productive activities, including different 
types of play, as the result of the HIM+FE programme. 

5.5.2 Teacher well-being (satisfaction, depression, burnout)  
Heterogeneity analysis presented in Appendix Table E.31 suggests that effects on child 
development are particularly significant for more experienced and more educated 
teachers (as discussed in Section 5.4), but also, contrary to the hypotheses in the pre-
analysis plan, ones with poorer baseline well-being indicators (higher burnout and lower 
job satisfaction). In this section we examine whether the programmes had direct impact 
on measures of teacher well-being, which include depression, job satisfaction and burn-
out. We measured depression using the 10-item version of the Centre for 
Epidemiological Studies Depression test, job satisfaction using part I of the Early 
Childhood Job Satisfaction Survey and job burnout using a shorter version of 12 items of 
the Maslach Burnout Inventory. We constructed total depression, job satisfaction and job 
burnout scores as indicated by the authors. We find that neither HIM nor HIM+FE had an 
effect on teacher job satisfaction, depression and burnout. There is a large though 
imprecisely estimated positive effect of HIM+FE on teacher job satisfaction and some 
suggestive evidence that HIM might, in fact, have had an adverse effect on teacher 
depression. What comes out strongly, however, is that relative to HIM, HIM+FE had a 
significantly more positive effect on teacher job satisfaction and reduction in teacher 
depression. 
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Table 11: Teacher well-being – job-satisfaction, depression, burnout 

 Adjusted 
difference 
HIM-control 

p-value Adjusted 
difference 
HIM+FE-
control 

p-value Adjusted 
difference 
HIM+FE-
HIM 

p-value Baseline 
measure 

p-value N 

          
Teacher job satisfaction –0.113 0.203 0.066 0.452 0.179** 0.033 0.263 0.000 847 
 (0.089)  (0.088)  (0.084)     
          
Teacher burnout –0.012 0.895 –0.097 0.287 –0.085 0.334 0.270 0.000 847 
 (0.092)  (0.091)  (0.088)     
          
Teacher depression 0.324*** 0.001 0.050 0.603 –0.275*** 0.003 0.118 0.005 847 
 (0.097)  (0.096)  (0.093)     

Notes: Standard errors in parentheses below estimated treatment effects. * p < 0.1, ** p < 0.05, *** p < 0.01: significance level at which we can reject the 
hypothesis that (1) the treatment group mean is different from the control group mean (two-tailed test) for comparison of HIM or HIM+FE versus control, or 
(2) HIM+FE mean is different from HIM mean (two-tailed test). Analysis at the level of the teacher (a total of 847 teachers were interviewed). All estimates 
control for number of children registered at centre at baseline and teaching staff-to-child ratio at baseline as well as baseline values of covariates (averaged 
at the centre level). All measures are standardised to have a mean of zero and standard deviation of one in the control group. 
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5.5.3 Improved routines at home   
As part of the HIM intervention, each targeted centre should have received a one-time 
pedagogical endowment for a value of US$52 per child for toys, books and other 
materials. Additionally, the FE initiative should have provided funding for books for both 
parents and centres in the HIM+FE treatment group. In this section, we check the 
hypothesis that as part of the intervention, the children in the treatment groups have 
received additional toys and books either directly through the programmes or through 
changing parents’ decisions on purchasing or making such toys, and that it resulted in 
the change in the allocation of the children’s free time in the household. 

Overall, we find no evidence that either programme had impacts on children’s routines at 
home. Our primary measures of improved routines at home, defined as providing 
increased stimulation, are the FCI developed by UNICEF. The FCI measures the quality 
of the home stimulation environment on five sub-scales: (1) play activities (collected 
separately for activities with different household members), (2) variety of play materials, 
(3) sources of play materials, (4) household books and (5) household magazines. The 
FCI was derived from the much longer and more complex tool to measure the quality of 
the home stimulation environment – Home Observations for Measurement of the 
Environment – and was designed to be quicker, cheaper and easier to administer in 
large survey settings. The tool and these sub-scales have been shown to have good 
reliability qualities as well as good predictive power over child developmental outcomes 
(cognitive, language and motor), as measured by the Bayley Scales of Infant 
Development in Bangladesh (Hamadani et al. 2010). 

Estimates of the impact of HIM and HIM+FE programmes show no systematic impact of 
either intervention on the sub-scales of the FCI. Focusing on reading habits at home, 
specifically targeted by HIM+FE, we again see no effects of either programme on (1) the 
number of books available for our study children to read, (2) how long they spent in the 
previous seven days engaged in activities with books with another household member 
and (3) how long they spent engaged in activities with books by themselves. However, 
we do see some evidence of an increase in the number of books borrowed for the child 
in the HIM+FE group since the start of the programme (January 2013), suggesting that 
perhaps there are some home reading effects that are difficult to detect using the FCI 
measure (Appendix Table E.40).  

5.5.4 Improved food manipulation and maintenance in the centre 
Further, we see no evidence that either HIM or HIM+FE had any impact on food 
manipulation and maintenance in the centres, based on our summary measures. These 
measures are constructed through exploratory factor analysis of a series of items asking 
whether the centre’s food preparation and dining facilities met the standards required by 
ICBF for each of four categories: (1) the quality of preparation and distribution of food, 
(2) the appearance of the food preparation area, (3) the quality of the storage area and 
(4) the quality of the dining area. At baseline data collection, we already observed 
relatively high compliance with the ICBF guidelines for food manipulation and 
maintenance across all the groups of centres, and it does not appear that the 
intervention has had any further effect on this aspect in the treatment centres compared 
to the control (Appendix Table E.41). 
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5.5.5 Improved nutritional habits in the homes – lower food insecurity 
As part of the FE upgrade, the children in the HIM+FE centres were supposed to receive 
supplementary nutrition that increased calorie intake by 15 per cent, improved protein 
intake with high biological value and improved iron and zinc intake and vitamins A and B, 
and is complemented with information about healthy habits and nutritional practices 
provided to children’s parents. To investigate whether this resulted in improved nutrition, 
as measured by food consumption data reported by parents, Appendix Table E.42 
summarises the consumption of different food groups by children in each treatment 
group. We do not see any pattern emerging from these estimates that would suggest 
that, as measured by parental report, the frequency of consumption of various food 
groups changed as a result of either intervention. In Appendix Table E.43, we look at the 
impact of HIM and HIM+FE on two measures of dietary diversity. We see no significant 
impact of either programme. 

One possible explanation is that the data about child nutrition were collected by 
interviewing the parents, who might not have been fully aware of any changes in the 
children’s nutritional intake in the centres. Thus, it could still be the case that despite the 
lack of differences in this intermediate outcome, as we find, the anthropometric indicators 
for the children attending the treatment centres were positively affected by the 
intervention compared to the control group. 

5.5.6 Mediation analysis 
Overall, the most significant finding that emerges from analysis of potential mechanisms 
is that the HIM+FE programme appears to affect the activities undertaken by HIM 
teachers in HIM+FE centres – shifting focus away from care routines and towards 
educational and interactive activities. This is consistent with an improvement in overall 
practices hypothesises in the pre-analysis plan as a mechanism for the impact of 
HIM+FE on child outcomes (see pre-analysis plan in Appendix C). The pre-analysis plan 
further hypothesises that, if sufficiently large, improvements in intermediate outcomes 
will mediate the programme impacts. We now test this hypothesis by exploring whether 
and to what extent ECERS-R or ITERS-R performance measured in the follow-up round 
mediates the impacts of the HIM+FE programme (presented in Table 4). 

To do this, we re-estimate the main evaluation model (see Section 5.1) but including 
follow-up round ECERS-R or ITERS-R scores. As discussed in Section 5.5.1, we do not 
have ECERS-R or ITERS-R measures for all of the classes and therefore can only 
conduct this analysis on a subsample of 1,259 children attending centres at follow-up 
where ECERS-R or ITERS-R was administered in at least one class.20 The results are 
presented in Table 12, below. For each of the child development outcomes, we present 
two sets of estimates of the HIM+FE effect – without and then with the ECERS-R or 
ITERS-R scores. We then assess the change in the HIM+FE coefficient, testing the 
significance of the difference between the two coefficients using a cluster bootstrap with 
1,000 replications.21 

                                                 
20 We take the centre average ECERS-R or ITERS-R score at follow-up as the measure 
(clustering standard errors at the centre level).  
21 Note that the mediation analysis is conducted only for the HIM+FE effects on measures of child 
cognitive development and pre-literacy, since this is where we find strongest program impacts.  
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We find that the ECERS-R or ITERS-R scores are correlated with measures of child 
development in a direction that is consistent with their being the mediators for the 
programme impacts. While personal care routines (which are reduced through HIM+FE) 
are negatively and (in half of the cases) significantly correlated with all of our measures 
of child development, the correlations with interaction activities are positive and also 
statistically significant. Despite this consistency in the direction of correlations, however, 
these measures do not appear to significantly mediate the programme impact22: the size 
of the HIM+FE effect changes very little with addition of these variables, and the 
difference between the unmediated and mediated programme impacts is not statistically 
significant. 

These results are inconclusive and suggest that more in-depth analysis would be 
necessary to determine whether and how class quality might act as a mechanism for the 
HIM+FE impacts. 

 

 

                                                 
22 Note that while the sizes of the (unmediated) HIM+FE impacts remain the same for this smaller 
subsample as those presented in Table 4 for the whole sample, they are no longer statistically 
significant due to loss of precision.  
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Table 12: Mediation analysis of class quality 

 Cog, Lang and Sch (all 
measures, limited 
sample) 

Cog, Lang and Sch (exc. 
PTT, full sample) 

Cog, Lang and Sch (exc. PTT, full 
sample) 

Pre-literacy skills 

  Unmediated Mediated  Unmediated Mediated  Unmediated Mediated  Unmediated Mediated  
         
HIM –0.0823 –0.0510 –0.0938 –0.0593 –0.106 –0.0737 –0.126 –0.101 
 (0.100) (0.102) (0.0935) (0.0958) (0.102) (0.104) (0.0964) (0.0988) 
HIM+FE 0.157 0.148 0.0535 0.0654 0.150 0.144 0.0350 0.0451 
 (0.101) (0.101) (0.0801) (0.0816) (0.101) (0.101) (0.0802) (0.0834) 
Personal care  –0.0901*  –0.0633  –0.0893*  –0.0406 
  (0.0497)  (0.0458)  (0.0500)  (0.0444) 
Language+reasoning  0.00876  –0.0459  –0.00436  –0.0389 
  (0.0595)  (0.0493)  (0.0577)  (0.0509) 
Activities  0.0672  0.00664  0.0655  0.00960 
  (0.0651)  (0.0537)  (0.0657)  (0.0538) 
Interaction  0.0939*  0.112**  0.0965*  0.0920** 
  (0.0531)  (0.0442)  (0.0531)  (0.0440) 
         
P-value for reduction 
in coefficient on 
HIM+FE 

  0.379   0.644   0.438   0.619 

         
N 713 713 1,259 1,259 713 713 1,259 1,259 
Notes: Standard errors in parentheses below estimated treatment effects. * p < 0.1, ** p < 0.05, *** p < 0.01: significance level at which we can reject 
the hypothesis that (1) the treatment group mean is different from the control group mean (two-tailed test) for comparison of HIM or HIM+FE versus 
control. Table shows unmediated and mediated effects of HIM and HIM+FE on the main child development measures. Mediated effects are estimated 
by including class quality controls constructed using ECERS or ITERS data.  
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6. Policy and practice recommendations  

Results presented in this report imply some policy and practical recommendations to 
enhance the impacts of both programmes.  

First, the Early Childhood Inter-sectoral Board should continue to promote the evaluation 
of the main ECD programmes in the country. The board was interested in the preliminary 
results of the current evaluation and was grateful for having evidence from Colombia, 
rather than having to rely on international evidence for decision-making. However, it is 
ICBF that runs the programmes and makes the decisions; it has not received the results 
with the same enthusiasm. We expect to receive an action plan from ICBF regarding 
their responses to these results.  

FE, on the other hand, has already acted upon the evaluation’s results and adjusted its 
strategic plan for investments in 2016, despite the fact that the estimated impacts are 
mixed. In the future, FE should continue its collaboration with ICBF, since the 
investments are substantial and the impacts of the investments can benefit thousands of 
vulnerable children. In particular, regarding nutrition, the evaluation reports show that the 
additional nutritional contribution from HIM+FE does not seem to improve nutritional 
outcomes, despite its additional cost. Nutritional interventions require closer monitoring 
of implementation. In this case, children might have been overcharged with total calories 
and the intake of simple carbohydrates and sugars increased as centres received more 
food. 

More generally, because malnutrition was not too high at baseline, perhaps FE’s 
nutritional intervention should have been targeted to a more vulnerable population to 
begin with. In the current evaluation, the effects we observe do not affect the observed 
indicators of nutritional status. However, there may be other health benefits of having a 
more balanced diet that we are not picking up with our outcome measures. 

Regarding programme design and implementation, several lessons emerge. First, as 
described in previous evaluations (e.g. Bernal 2015), it is not enough to increase 
spending or to bring in more people, toys or books. To enhance the quality of the care 
provided, we need to go well beyond this. The actual teaching practices and daily 
experiences of children in the classroom need to improve in order for qualifications to be 
effective. Staffing centres with new professionals without appropriate training, better 
articulation with other staff members and job descriptions better aligned with the 
objective of integrated early education services are less effective than ones where 
routines are improved directly. 

Interventions aimed at improving routines and practices directly in the classroom seem 
very effective in improving children’s development, such as training teachers or 
implementing reading workshops with teachers, children and parents. There is evidence 
of improvements in quality of care in the centres participating in the HIM+FE programme 
along domains targeted by both of the interventions. There is a shift of emphasis away 
from personal care routines towards more productive activities, including different types 
of play, as the result of the HIM+FE programme.  

Training programmes for early education teachers need to incorporate specific 
recommendations for ways in which purposeful use of play, art, music and exploration 
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can actually facilitate the child’s learning process; teachers do not seem to fully 
understand how to put the ideas into practice. The training provided in the HIM+FE 
intervention is a very hands-on programme in which the weekly assignments aim at 
generating the materials to be used for specific activities with children. This is a good 
way of putting ideas into practice and incorporating play, art and exploration into the 
classroom. 

FE’s reading programme should be replicated in other centres and other early education 
services, with particular emphasis on workshops for teachers and parents: These have 
not only generated improvements in child development, but also have a high approval 
rate from parents and teachers alike. 

When designing policy improvements, we need to bear in mind supply-side 
considerations. In this case, ICBF wanted to include an interdisciplinary team of 
professionals and pedagogical assistants for each HI. However, there are very few 
nutritionists and psychologists, especially in small and medium-sized cities. It was 
therefore very difficult for centres to comply with ICBF regulations in hiring the full quota 
of professionals, as reflected in the compliance figures. In addition, professionals 
complained that the wages they were offered were too low. Future policies should take 
into account the local labour market conditions. In addition, the full quota of pedagogical 
assistants to reach the intended ratio of one assistant per 50 children was not reached. If 
centres had complied with hiring guidelines, the ratio of adult to children in classrooms of 
children older than 2 years of age would be higher, which could improve the pedagogical 
experiences. At follow-up, the actual ratio in these classrooms was one teacher per 24 
children. Although assistants are extremely helpful with personal care routines in 
classrooms with babies, the experiences in classrooms of older children did not improve 
as a result of the presence of the new personnel. 

In order for the HIM interdisciplinary team to have substantial impacts on child 
development, we believe that the programme design should be adjusted. First, a training 
programme for new professionals hired in centres should be implemented, with an 
emphasis on articulation with other staff members and aimed at preparing personnel for 
effective integration of early childhood services. Second, new professional staff could 
strengthen their role as trainers of teachers in (1) detection of risks (e.g. lags in nutrition, 
cognitive development or socio-emotional development; maltreatment or abuse; and 
illness); (2) implementation of action plans in cases of developmental risks; (3) 
involvement with families; and (4) child assessment and pedagogical planning and 
implementation in the classroom. Third, new professionals should be trained, and a 
protocol designed, so that they can implement actual changes and action plans in cases 
of developmental risks detected. For example, the nutritionist should be able to change 
the menus for children with nutritional deficits or chronic diseases. Fourth, new 
professionals should work jointly with teachers and centre directors in improving 
practices in the classroom and design an on-site supervision and coaching protocol that 
promotes continuous improvement of teaching practices in the classroom. Full 
compliance with hiring of paraprofessional pedagogical assistants should be enforced in 
centres. This would allow a better teacher-to-child ratio, particularly in rooms of older 
children, and thus facilitate better learning opportunities for children. 
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7. Conclusions  

In this report, we focus on evaluation of the impacts of the HIM and HIM+FE 
programmes on child developmental and nutrition outcomes. We also consider the 
potential mechanisms for these through looking at how effectively the programmes were 
delivered and at their impacts on intermediate outcomes. 

The results suggest that there were important challenges within both programmes in the 
implementation of the components of the programmes that were intended to raise 
children’s developmental outcomes. The targets for hiring one socio-emotional expert 
per 200 children and one pedagogic assistant per 50 children were met in only 30 per 
cent and 39 per cent of the HIM centres, respectively. According to evidence from the 
qualitative evaluation, obstacles to reaching these targets included scarce labour supply 
in some areas, physical or office space restrictions, and working conditions, including 
wages. It also appears that the specialists hired often spent a substantial amount of time 
on tasks outside the scope of their intended responsibilities, such as covering for absent 
teachers and fulfilling administrative duties. Compliance with the pedagogic training 
programme – a core component of the additional FE improvements – was high, with 87 
per cent of teachers who participated completing their course portfolios and receiving the 
programme certificate. We also find that the courses were attended by other staff, 
including teaching assistants, directors and other senior staff. Within the reading 
component of the FE improvement, while all of the book endowments were successfully 
delivered, there were challenges in getting parents to participate in the reading 
workshops and finding appropriate space in the HI centres to implement the workshops 
with the children. 

Despite this mixed evidence on implementation success of both programmes, our results 
suggest that the HIM+FE programme had a positive impact on child development; 
specifically, children’s CLS improved by 0.15 of a standard deviation relative to the 
control group (children attending regular unimproved HI centres). Analysing the impact of 
the HIM+FE programme on performance on the specific tests that make up this 
measure, we find that this effect is driven by improvements in performance on tests 
measuring fluid reasoning and expressive language. The effects hold most strongly for 
the older children in the sample, and there is some evidence to suggest that the 
programme was most effective in raising developmental outcomes for children already 
being raised in more favourable environments with higher stimulation at home and more 
experienced teachers, and attending smaller childcare centres. Across most of our 
measures of cognition, the impact of the HIM+FE improvement is significantly greater 
than the impact of the HIM improvement. We do not find evidence that either programme 
had any impact on children’s socio-emotional development.  

How do we interpret the size of these effects? Where does 0.15 of a standard deviation 
effect fit in the context of the highly publicised and promoted potential of ECD 
programmes to have high returns? In considering an appropriate comparator, a few key 
features need to be taken into account. First, the comparison group in this study consists 
of children who are also in centre-based care and the difference in care received is to do 
with quality improvements to the centres. In many studies of ECD programmes, the 
comparison group consists of children not receiving centre-based care and often living in 
unstimulating home environments with low-quality, informal childcare arrangements. We 
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would expect there to be much more potential for improvement in the latter than the 
former case and, therefore, the effects to be larger as well. Second, many of the often-
cited success cases, such as the HighScope Perry Preschool programme (Heckman et 
al. 2010), were implemented at small scale by highly trained specialists. The evaluation 
here is of a programme implemented nationally and within the government’s centre-
based care system, by government-employed professionals in the context of a middle-
income country. These features greatly reduce the availability of studies to which impact 
sizes can be compared. 

Perhaps the most directly relevant are two evaluations of ECD programmes conducted 
by Bernal in Colombia. These were linked to a subsidised, community-based childcare 
programme for low-income children (a poorer group than in our study) and showed that 
exposure to the programme improved children’s cognitive scores (age 3–6) by 0.15–0.3 
of a standard deviation, while a training programme for the care providers within these 
resulted in improvements in cognitive scores (age under 3) around 0.25 of a standard 
deviation (Bernal and Fernandez 2013; Bernal 2015). In both of these cases a priori, we 
would expect impacts to be higher than in our evaluation for a number of reasons: (1) 
children in both of these studies are from more disadvantaged backgrounds than in our 
study; (2) in the first evaluation, the counterfactual are children who do not receive any 
centre-based care; and (3) in the second evaluation, the training programme was 
carefully designed and implemented by professionals in a highly controlled environment. 
In the context of comparable studies, therefore, our estimated main effect size of around 
0.15 of a standard deviation suggests that the HIM+FE programme may have potential 
as an effective ECD programme. 

Given this finding, it is particularly important to disentangle the mechanisms for the 
effects – which components of the programme are driving the effects and where there is 
potential for improvement. Our exploration of potential mechanisms suggests first that 
the HIM programme was ineffective irrespective of compliance; we do not find any 
significant impacts even when restricting analysis to centres with higher compliance (at 
least half of the planned FTE personnel hired). Next, though not fully conclusive, our 
results suggest that the pedagogic training programme implemented as part of HIM+FE 
could be an important channel for the HIM+FE effects that we find. We see changes in 
the activities undertaken by HIM teachers in HIM+FE centres – shifting focus away from 
less productive care routines and towards more productive educational play and other 
activities. We find little evidence of effects of either programme on routines at home, 
however, including stimulation and reading habits, though we do see an increase in the 
number of books borrowed for the children in the HIM+FE group.  

Turning to programme components targeting child nutrition outcomes, the 
implementation data suggest that there were similar problems with hiring the nutritional 
expert as with hiring the pedagogical assistant and socio-emotional experts; only one in 
eight HIM centres met the HIM target of having one FTE nutritionist per 200 children We 
also see no impact of either programme on key related intermediate outcomes – food 
manipulation and maintenance in the HI centres, as well as nutritional habits at home. 

Analysis of programme impacts on child nutritional outcomes suggests that there were 
some increases in the weight-based anthropometric measures (weight for age, BMI for 
age and weight for length z-scores) as the result of the HIM+FE programme. There is 
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also some evidence of a reduction in proportion of overweight children as the result of 
the HIM programme. As with impacts on developmental outcomes, the HIM+FE effects 
on weight are largest for older children. In contrast to the impacts on developmental 
outcomes, heterogeneity analysis suggests that children in more disadvantaged settings 
gained more weight as a result of the nutrition components: those from households with 
lower levels of stimulation at baseline, less educated mothers and attending classes with 
less experienced teachers. 

The findings in this evaluation have a number of key policy implications. Firstly, the 
evidence clearly suggests that in order to improve quality of childcare provision it is not 
sufficient to simply increase spending or to bring in more people, toys or books. There 
needs to be improvement in the actual teaching practices and daily experiences of 
children in the classroom. With respect to nutrition, since on average malnutrition is not 
very high at baseline amongst children attending HIs, perhaps nutritional intervention 
should be targeted to a more vulnerable population to begin with. Finally, when 
designing policy improvements, we need to bear in mind supply-side considerations. In 
this case, ICBF wanted to include an interdisciplinary team of professionals and 
pedagogical assistants for each HI. However, there were very few nutritionists and 
psychologists, especially in small and medium-sized cities, which was a significant 
impediment to implementation. 
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Online appendixes 

Note to the reader: Online appendices are provided as received from the authors. These 
have not been copy-edited or formatted by 3ie. 

Online appendix A: Survey and implementation instruments – can be 
accessed here 
http://www.3ieimpact.org/media/filer_public/2017/07/27/appendix-a-columbia-early-
years-intervention-ow41162.pdf 

Online appendix B: Attrition analysis, descriptive statistics and balance 
check for randomization – can be accessed here 

http://www.3ieimpact.org/media/filer_public/2017/07/27/appendix-b-columbia-early-
years-intervention-ow41162.pdf 

Online appendix C: Pre-analysis plan – can be accessed here 
http://www.3ieimpact.org/media/filer_public/2017/07/27/appendix-c-columbia-early-
years-intervention-ow41162.pdf 

Online appendix D: Econometric methods – can be accessed here 
http://www.3ieimpact.org/media/filer_public/2017/07/27/appendix-d-columbia-early-
years-intervention-ow41162.pdf  

Online appendix E: Results tables – can be accessed here 
http://www.3ieimpact.org/media/filer_public/2017/07/27/appendix-e-columbia-early-
years-intervention-ow41162.pdf 
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