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In this paper we describe ways to measure variables of interest when evaluating the implementation of a program
to improve early childhood development (ECD). The variables apply to programs delivered to parents in group
sessions and home or clinic visits, as well as in early group care for children. Measurements for four categories of
variables are included: training and assessment of delivery agents and supervisors; program features such as quality
of delivery, reach, and dosage; recipients’ acceptance and enactment; and stakeholders’ engagement. Quantitative and
qualitative methods are described, along with when measures might be taken throughout the processes of planning,
preparing, and implementing. A few standard measures are available, along with others that researchers can select and
modify according to their goals. Descriptions of measures include who might collect the information, from whom,
and when, along with how information might be analyzed and findings used. By converging on a set of common
methods to measure implementation variables, investigators can work toward improving programs, identifying gaps
that impede the scalability and sustainability of programs, and, over time, ascertain program features that lead to
successful outcomes.
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Introduction

Documenting the process of implementing a nur-
turing care, health, or education program is critical
for a number of reasons. One is simply to know
what was actually implemented so that outcomes
can be related to the actual, rather than intended,
program. Another is to improve the program if gaps
are found. A third is to assist in the scale-up of the
program or its adaptation and use elsewhere. Finally,
when sufficient comparable information is available
from many programs, a multiple regression analysis
can be conducted to reveal which implementation
components lead to better outcomes. Good mea-
sures and methods of measurement are important
in order to arrive at credible conclusions. The pur-
pose of this paper is to outline how to measure
implementation of an early childhood development
(ECD) program.

Methods might differ depending on the goal of
the implementation. If the goal is to conduct a pilot
of the intervention in order to determine its fea-
sibility in the adapted form and identify problems
in delivery and demand, then variables related to
delivery agents (also known as service providers)
and recipients might be foremost. This informa-
tion would be useful to further adapt the program’s
curriculum and delivery to the context, create bet-
ter training for providers, and mobilize demand. In
contrast, if the goal is to examine a well-developed
program, then the quality of the program and its
fidelity to what was intended may be equally rele-
vant. Most researchers would wait until they have
a solid program before evaluating outcomes along
with the implementation process.

We first address some overarching issues regard-
ing the measurement of implementation, such as
conceptual frameworks, standardization versus
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tailoring to your context, using independent or
stakeholder data collectors, balancing fidelity and
flexibility, use of mixed methods, and how to
document the context and other inputs. The main
body of the paper is a practical description of how
to measure a number of outputs and immediate
outcomes that are part of the implementation
process. Finally, we end with an outline of how to
analyze and use the information for specified goals
such as improvement, scale-up, and identifying key
features of effective programs.

Overarching issues

Implementation research when used to describe and
evaluate the way an intervention is being carried
out may be seen as an extension of monitoring, or
the strict reporting of activities intended to occur
while rolling out a program. It is often also seen
as a part of the evaluation of impact in that know-
ing what was done helps explain its effect. However,
we consider implementation research as the system-
atic collection of information on how a program or
intervention is carried out and contextual factors
that bear on it.1 It goes beyond simply reporting
on intended activities and coverage (monitoring) to
include whether delivery meets current standards of
quality and whether providers have been trained to
standards of competence. It may include solutions
to improve the program and to promote scale-up
and sustainability.

Conceptual frameworks
Different conceptual frameworks have been offered
by authors to organize the process and the variables
involved in implementation research. For example,
Duncan et al.2 use a timeline in their framework
by specifying that there are initial considerations
regarding the setting, therefore one must plan the
implementation research and then conduct it. Oth-
ers outline variables to be assessed: fidelity, dosage,
quality, participant responsiveness, program dif-
ferentiation, reach, and adaptation.3 Durlak and
DuPre4 also include a number of features of the
community, provider, and organization, which, as
stakeholders, can have a facilitating or hindering
effect on implementation. Peters et al.1 add accept-
ability, feasibility, cost, and sustainability to the list.

Our framework relies on the timeline proposed
by a logic model of ECD, where inputs, outputs, and
immediate outcomes are the crux of an implemen-
tation process that allows others to see the pathway
of change driving outcomes (see Fig. 1). The vari-
ables we fit to these different layers come mainly
from the fidelity framework of Borrelli et al.5 and
a set of reporting guidelines for implementation of
ECD programs recently proposed by Yousafzai et al.6

Information about inputs should be documented at
the planning stage. This includes information about
the societal and community contexts, the organi-
zational capacity of those providing services, and
program resources.4 This information may come

Figure 1. Logic model depicting conceptual frame and pathways for attaining goals.
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from existing data sources and formative qualitative
methods. In our discussion here, we focus mostly on
a set of critical variables from the outputs and imme-
diate outcome levels of the logic model (Fig. 1),
including how delivery agents were trained, how
the program was delivered, how stakeholders were
engaged, and how recipients accepted the messages.
We describe what construct is to be measured, how
to measure it, who collects the data, from whom, and
when. We provide examples from ECD programs, as
well as child health, nutrition, and education, where
relevant; one particularly complete example is the
implementation research of an infant and young
child feeding program in Bangladesh, beginning
with formative research on the context, the imple-
mentation process, scale-up, and sustainability.7

Our discussion excludes longer term outcome vari-
ables, such as direct measures of children’s men-
tal and motor development, because a description
of methods for their measurement can be found
elsewhere.8

Standardization versus tailoring to context
Implementation measures, in contrast to outcome
measures, are less standardized; they are necessarily
tailored to a program. However, a core or generic
set of items found in implementation, as described
below, are useful to the extent that content and out-
puts are similar across programs. In general, it is
more useful to start with a core set of previously
used items and modify them for a purpose than
to develop an entirely new set. It is also impor-
tant to have individuals who are independent of
the implementation collect the information, as this
avoids bias arising from conflict of interest. This
does not mean that professional researchers need
to collect data, but that data collectors be trained
to a standard of objectivity. Obviously, there is an
advantage to having stakeholders such as supervi-
sors, delivery agents, and even recipients observe
and rate the quality of the delivered program on
different occasions, as this enhances their engage-
ment and capacity to understand quality. In this
case, strategies to reduce bias and enhance valid-
ity are important. The more comparable different
measures are across studies, the greater the oppor-
tunity for an integrated analysis of findings, and,
hence, the more convincing the conclusions will be
about what implementation features lead to effective
outcomes.

Fidelity and flexibility
Tensions between fidelity or adherence to the
intended program and adaptation/flexibility will
arise. Certain core features of the program need to
be identified and observed when delivered. Features
such as messages about responsive stimulation and
use of gentle discipline, along with an active learning
method of behavior change, are considered core fea-
tures of parenting programs. Likewise, free-choice
opportunities for indoor play with a wide selection
of play materials and playmates are core features of
most preschools. Core features should be those that
have some evidence supporting their link to desired
outcomes, such as nurturing care practices and
child development. Adaptation to a context calls for
some modification, but rarely in core features.9–11

For example, changes in emphasis on nutrition
messages may occur depending on the need in that
context. One place may require an emphasis on
animal-source foods, while another place may
require an emphasis on responsive feeding. Need in
each context might be informed by past research or a
current survey. Cultural adaptation of illustrations,
vocabulary, playthings, songs, and stories can usu-
ally be done by the local providers. Delivery agents
will need to be informed about core features and
about other features that can be modified, such as
flexible time allocations for different activities and
flexible reviews of past activities that need more
attention. Individual recipients with different needs
require flexible attention. In brief, all stakeholders
need to comment on the feasibility and acceptability
of the program for a given context, and delivery
agents need to know the fine line between what
is core and what is flexible when implementing
sessions. If, on the basis of early implementation
feedback, problematic features of the program
are identified, then changes should be systemati-
cally written into the program and implemented
thereafter.

Mixing methods
The measures may use quantitative and/or quali-
tative methodologies. By using a combination of
both, one can derive summary scores and also
vivid descriptions and subjective perspectives of
participants.12,13 The use of quantitative and quali-
tative methods in sequence allows one to specifically
ask respondents to comment on the meaning of the
quantitative finding. For example, if delivery agents
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are performing poorly in a competency test, they can
be asked why, and what factors are interfering with
their learning and/or performance. Similarly, if care-
givers do not increase the stimulation they provide
to their children, they can be asked what kinds of
barriers they encounter (internal as well as external)
and how enablers can be increased. When different
methods are used to tap a variable, researchers often
attempt to integrate findings, or check one against
another in order to validate them. However, a lack of
convergence can be equally interesting; for example,
one might find that supervisors, delivery agents, and
recipients express different opinions as a function of
their different perspectives. Managing these differ-
ent perspectives is critical to success of a program,
particularly by addressing concerns of the recipient.

Documenting inputs and context
Although not necessarily measured, implemen-
tation reports should document their context
and inputs. This includes information about the
national and community contexts, the organiza-
tional capacity of those taking on service provision,
and program resources. Information about context
might include past need or demand for nurturing
care and child development from demographic and
health surveys or other reports, along with docu-
mentation of existing and past programs. As part of
preparation for an ECD program, for example, one
would conduct a survey of current parenting prac-
tices, use of health services, and education levels of
parents. Such formative research might also include
qualitative interviews of parents and other stake-
holders. Government policy, local expertise, train-
ing in ECD, and activities of advocacy groups and
stakeholders would help inform about capacity and
acceptability.14 Adaptation of the program should
take into account such information. Finally, it is
important to document the program itself: its cur-
riculum and method of teaching/learning, training
manuals, and measurement tools.

Review of measures and methods

Our examples of measures come from the two main
types of early childhood programs, namely, those
delivered directly to children, as in group care or
preschool settings, and those delivered to their care-
givers, such as parents, and thereby indirectly to
children.

When the objective is to describe and evaluate the
implementation of a preschool program, it is impor-
tant to plan for the assessment of preschool teach-
ers’ expertise and how they are supervised, for an
independent observation of the quality of the teach-
ing/learning setting, for enrollment and attendance
of girls and boys along with their socioeconomic
background, and for the participation of parents.
Engagement and commitment on the part of the
responsible ministry of education are also key. If the
preschool program has already been in existence for
a few years, then the timing of these assessments may
be mid-year; if it is a new program, then assessments
may be interspersed several times throughout the
year, so that problems can be detected and repaired
early. One study found, for example, that additional
teacher training helped to improve the quality of
a Colombian preschool;15 while another study in
Indonesia required a review of policies governing
teacher training and contact time with students.16

When the objective is to describe and evaluate
a parenting program for children under 3 years,
the plan might include an assessment of the deliv-
ery agents’ abilities to communicate accurately and
engagingly with parents, an independent observa-
tion of the fidelity of the sessions with caregivers,
and a description of how caregivers are receiving
the messages and enacting them at home. The last,
namely caregivers’ reception and enactment of the
practices, is a key feature of parenting programs that,
to be effective, rely heavily on caregivers’ behav-
ior change. Because well-established models of such
programs do not yet exist, the barriers and enablers
encountered by caregivers, delivery agents, and pro-
gram managers need to be explored. If fidelity is
poor and caregivers are not enacting the desired
practices, then barriers and enablers will need to
be scrutinized in order to improve the program.
Once again, if the program is new, the plan should
allow for several interspersed data collections in
order to make timely improvements to the program.
Supervisors, program managers, and delivery agents
might be involved with an independent researcher
to provide information, as in the Pakistan Care for
Child Development program described by Yousafzai
and colleagues.17

Below, discussion of measures and methods is
organized into sections dealing with delivery agents
and supervisors, program features, recipients, and
stakeholders. Figure 2 summarizes measures and
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Figure 2. Measurement of outputs and immediate outcomes during three program phases.
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Figure 2. Continued.

indicators for these variables, and provides a time-
line for their measurement.

Delivery agents and supervisors
Training delivery agents and assessment of
competencies to deliver the program. Training
manuals outline how delivery agents are to become
competent at delivering the program. Most will be
unfamiliar with the content of the program, for
example, the practice of providing psychosocial
stimulation and talking with an infant, and with
the active/interactive behavior-change format.
Desirable competencies include knowledge of
how to provide stimulation, demonstration of
the practice itself, communication to motivate
recipient(s), and engagement of recipient(s).
Role plays with other trainee delivery agents may
be one of the strategies used to both train and test
the competencies of delivery agents. The number of
strategies used will depend on the prior experience
and expertise of the individual delivery agent. So,
recruitment of personnel and their desired levels of
education and experience should be reported along
with the method of training and testing. If delivery
agents are given only general principles and must
put together a lesson plan of what to say and do
with recipient(s), then lesson development would
be another competency to evaluate.

Competencies that are knowledge based can be
assessed with a paper-and-pencil test, whereas those
that are practice and communication based will

require actions be assessed. Role plays have often
been used for this purpose, either with simulated
recipients or real caregivers and their children. The
number of people trained, men and women, and
the quality of their performance are also important
indicators.

As an example, a standardized test was used to
assess the competencies of mental health parapro-
fessionals in a Nepali community-based program.18

Because insufficiently trained paraprofessionals can
exacerbate rather than relieve the symptoms of men-
tally ill people, their competence needed to be reli-
ably assessed. Items were initially generated to assess
paraprofessionals’ competencies in specific skills,
such as behavioral activation, and general skills, such
as therapeutic alliance and empathy. Only items
that provided reliable answers from different pro-
fessionals observing actual interactions or videos of
interactions were included in the test. After train-
ing, paraprofessionals engaged in role plays with
standardized patients and then answered questions
about their judgments of the case. As another exam-
ple, a program in Lombok, Indonesia used a spe-
cific method to test community health workers who
were to deliver a nutrition program to pregnant
women.19 Not only did they have to pass a sequence
of tests as they progressed through training, but
also their knowledge, social skills, and practical
duties were subject to a “head, heart, and hands”
assessment. The head score was based on assess-
ment of knowledge retained during trainings. The
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heart score was based on how well the commu-
nity worker demonstrated caring for the pregnant
woman and her health, measured by inputs from
the pregnant woman and the supervisor. The hands
score reflected how thoroughly and efficiently the
fieldwork assigned to the health worker was com-
pleted. Those rated higher were more effective at
reducing early infant mortality among their clients.

Training preschool teachers is now part of certifi-
cation programs in places like Kenya, where teach-
ers receive courses on pedagogy and ECD, along
with on-the-job coaching and assessment. An inten-
sive assessment of competency was used in two
published studies of preschool teachers. One in
the United States and one in Chile attempted to
improve teachers’ skills at emotional support of
children, along with instructional support in teach-
ing language and literacy.20,21 In their description
of the implementation process, researchers show
how trainers conducted monthly observations and
teachers kept weekly logs of their new skills. An
observation of the teachers in action in their class-
rooms showed improvements on both skill sets, but
particularly emotional support.

Training supervisors and assessment of compe-
tencies to train, monitor, and mentor delivery
agents. Supervisors may need training on the pro-
gram itself and should be involved as trainers of the
delivery agents whom they are to supervise. They
will need to be included when the delivery agents’
training manual is developed and when the pro-
gram manual is adapted or modified. Supervisors
should be selected on the basis of their higher level
of education, experience, and expertise in ECD com-
pared with delivery agents. These can be measured
by competency tests in ECD, along with observa-
tion of their skills at delivering the sessions (similar
to assessing skills of delivery agents). To be credible
to delivery agents, supervisors will need to exhibit
skills at training of delivery agents and of actually
delivering the program. They will need to have a
broader and deeper grasp of ECD than the delivery
agents they supervise.

Supervisors need to be trained in and tested on
supervisory skills, as they are the main interface
between the program manager and the delivery
team. It is important to record how supervisors are
trained to conduct monitoring of sessions, home
visits, or early group care settings; they will need to

provide consistent feedback on the delivery agents’
performance with the help of a standard monitoring
form; and they will need to train and mentor for
improvement. An operations manual outlines
how frequently training and retraining occurs,
how often monitoring takes place, and what other
inputs are needed, such as job aids, arranging for
peer-to-peer support, and community mobiliza-
tion. Implementation researchers will want to
record if these actually took place.

Yousafzai et al.17 found in Pakistan that the help
provided by supervisors changed somewhat over
time: as delivery agents became more confident and
proficient at counseling best practices, they needed
more help on solving caregiver problems, integrat-
ing nutrition and stimulation practices, and using
more varied methods to demonstrate and explain
the practices. When delivery agents were asked to
comment on barriers and enablers of the supervi-
sory process, they appreciated supervisors’ positive
attitudes toward coaching and correcting errors in
delivery. This emphasizes that supervisors need to
be flexible and attentive counselors themselves, and
always one step ahead of the delivery agents they are
coaching.

Program quality, coverage, and dosage
These implementation features are often considered
“fidelity” or how closely the actual program deliv-
ered to the recipient (caregiver and child) matches
the activities and dosage intended by the designed
program.

Quality of delivered session. Quality refers to fea-
tures of the program that are the evidence-based
core of content and method of teaching/learning.
Regardless of the match between the delivered and
designed program, if the messages and methods
of delivery are inappropriate, quality will be low.
Regardless of whether the contact session is with a
group of caregivers, with an individual family dur-
ing a home or clinic visit, or in a group care setting,
evaluation of the quality of delivery should entail
observations at a minimum. The observer should
complete a checklist or standardized set of ratings
to derive a quantitative score. They may also include
interviews with the delivery agent, supervisor, and
recipients; these provide different perspectives on
what was done and why.

Observations would normally be conducted early
in the program, during a pilot/preparation phase,
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and on several later occasions. After examining
the quality of early sessions, program designers
and other stakeholders might decide to modify the
intended program—its content, delivery format,
engagement of recipients, spacing of sessions, and
duration of sessions. For example, if the delivery
format as intended is found to be too didactic and
disengaging for the audience, more practice-based
activities might be introduced and more discussion
generated among recipients.

It is often convincing to have an independent
observer, but many programs may ask supervisors
or other program personnel to conduct observa-
tions and interviews. An advantage of an indepen-
dent observer is that such a person may feel less
social pressure to give a positive review that puts
themselves and the delivery agent in a good light.
On the other hand, an advantage of a supervisor is
that such a person can enhance a positive and ongo-
ing relationship with the delivery agent by providing
coaching, feedback, and problem-solving support.
Observations based on easily observable behaviors
in the setting do not require a professional with
expertise in ECD; most researchers hire local univer-
sity graduates from the social sciences to observe and
rate delivery quality and give them adequate training
to reach a standard of accuracy and reliability.

How might the quality of a group session with
caregivers be observed and rated? A list of important
qualities could be generated based on the essential
features of the session. A short list of 10–20 critical
items, rated with a binary yes-no format, would help
ensure that it was used and valued.17,22 For example,
one item might be that accurate content is delivered;
another might be that caregivers have an opportu-
nity to directly interact with their child using the
desirable practice. Items relating to caregiver par-
ticipation may include whether they are given the
opportunity to talk to each other, offer support, and
encouraged to raise any concerns with the delivery
agent. If caregivers are given the opportunity to par-
ticipate but do not, then this should be noted, as it
reveals a problem in the delivery agent’s ability to
encourage participation. Summary ratings are cre-
ated to ensure that a minimum standard is achieved.
Ratings for an individual delivery agent on a partic-
ular day are also discussed with the delivery agent
in question in order to improve performance.

The quality of a home or clinic visit with a single
family might be based on similar features. More

emphasis might be given to engaging the caregiver,
encouraging interactions with the child, praising
and coaching the caregiver, asking about barriers
and how to solve them, and directing personal
attention to the caregiver and her/his problems.
Directly picking up the child or interacting with the
child in place of the caregiver may be considered
too intrusive; but praising the child, in order to
model certain behaviors, might be appropriate.
Good examples can be found in the Reach Up home
visiting program delivered in Zimbabwe11 and the
Getting Ready home visiting program delivered in
the United States.23

The quality of a child care or preschool setting
requires observing different features and a different
delivery format, compared with a parenting group
or home visit. In former case, one or more care-
givers meet regularly with a group of children from
other families and directly interact(S) with them.
The quality of these programs, both the setting and
the caregivers’ training, has been the subject of many
observational measures.24,25 This is one clear case
when the observed quality is not compared with
the intended program but rather with what is con-
sidered “standard” quality. Ministries of Education
may state that they are excluding indoor play for
preschool children, but regardless of their inten-
tions, indoor play is considered critical for cognitive
and social development of young children. In brief,
qualities such as a safe and hygienic environment,
responsive adult–child interactions, language expe-
riences such as story reading, opportunities to learn
math concepts, and sufficient time and materials for
creative and constructive indoor play are present in
most measures. In high-income and even middle-
income Latin American countries, commonly used
quality measures were the Infant/Toddler Environ-
ment Rating Scale (ITERS-R) and the Early Child-
hood Environment Rating Scale (ECERS-R).26,27

For example, the ITERS has been used in Ecuador
and other Latin American countries, such as Bolivia,
Chile, Colombia, and Peru, yielding low quality
ratings on physical and also on process features.
The ECERS-R was used in Colombia to evaluate
the successful improvement of aeioTU preschools
for children 3–6 years.15 Measures to replace the
ECERS are now available for preschools in low-
and middle-income countries (LMICs). Specifi-
cally, the Measure of Early Learning Environment
(MELE) by the MELQO Initiative is a quality
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measure that was designed to evaluate preschools in
LMICs.28 It has been used in a variety of countries
in East Africa, East Asia, and Latin America with a
core set of items as well as ones modified for the
context.

The quality of a program is critical and should be
measured with care. It indicates not only whether
delivery agents are performing as expected, but
also more importantly whether the program is of
sufficient quality to result in benefits to children’s
development. The advantage of using a quantitative
quality measure is that quality can be correlated with
child learning and development outcomes. This has
been done with preschool quality.16,29–31 One study
spanning several years found that preschool quality
was initially low and that children were not perform-
ing better than a control group.30 Only after several
years of improving the play and teaching/learning
activities did students perform better.

Coverage and dosage (reach and attendance).
Most programs target a certain audience. Its reach,
then, refers to what proportion actually partici-
pated. Beyond this, most programs keep attendance
records for recipients as well as the number of ses-
sions or visits attempted by the delivery agent. How
often did the family attend the clinic with their
child, how often was the caregiver at home for the
expected visit, and how often did caregivers attend
the group session? How much of the curriculum
was actually delivered by the agent? This is some-
times referred to as dose delivered and dose received.
The number of sessions attended may be used as a
modifier of the outcome, comparing high- versus
low-attenders. Attendance records may also reveal
how much demand there is for this service. Although
most early childhood reports include attendance at
sessions and compliance in offering the nutrition
supplement,32 it is usually a single summary score
rather than a more helpful range, such as how many
attended 50–75% and how many 75% and over. It
is also informative to know who maintained con-
sistent attendance and who did not. One study
found that more educated mothers attended few
sessions but attained the same knowledge outcome
score.33 This is informative regarding the literacy- or
education-level of the group program, an issue that
would be solved with tailored messages in individual
home or clinic visits.

Fathers may also be reluctant to attend parent-
ing sessions because they expect mothers to play a
more important role in nurturing care. However,
new strategies are being tried to entice fathers to
learn about caring for their own children. Some
strategies entail addressing marital issues such as
conflict and communication that also include disci-
pline of children.22 So, attendance by fathers is worth
measuring and reporting along with the strategies
for encouraging attendance. Attendance by grand-
mothers and adolescents, if they are invited, is also a
new feature of some programs.34 Overall, the reach
of the program is important to report, namely, how
many people had access to the program and what
proportion actually participated.

Recipients’ acceptance, recall, and enactment
of program content
If a program is directed at caregivers who are then
expected to interact in specific ways with their chil-
dren, it is advisable to find out if they are accepting,
attending to, recalling, and enacting the desirable
practices with their child. If they are not, then child
outcomes are unlikely to improve. Self-report and
observation are the methods of choice because the
data must be collected from individuals. Some pro-
grams conduct an exit survey with caregivers after a
session, asking if they are satisfied with the session,
trusted the delivery agent’s advice, felt supported
by the delivery agent and by other attendees, and
promised to follow up by enacting the practices at
home.14

A midline interview with a subsample of care-
givers could clarify if they have retained and enacted
the practices being advocated. Again, an indepen-
dent interviewer would provide more credible infor-
mation, but a program supervisor if well trained
could do the same. It is important to minimize ask-
ing loaded questions or arousing a socially desirable
response on the part of the recipient. A minimal
question such as, Do you remember any advice that
you were given on how to care for your child?, can
be followed by “What else?” each time the care-
giver responds, until no more can be added. Vague
answers such as “feed a balanced diet” should be
probed with “What is a balanced diet?” Sponta-
neous recall (e.g., “Do you remember any advice
. . . ?”) is better than recognition recall (e.g., “Did
they tell you about how to talk with your child?”) but
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spontaneous recall always requires probing with
“What else?”

The enactment information can be elicited with
a question about each recalled and then nonrecalled
practice. Questions phrased nonjudgmentally such
as “Are you able to do any of this?” encourage care-
givers to provide a nuanced answer detailing how
often and in what ways they can do it. For example,
the message “Talk with your child” may be enacted
“only sometimes when I am alone with the child and
not pre-occupied with cooking or cleaning; some-
times I even forget, but my neighbor reminds me.”
Scoring these answers requires a graded scale from,
say, 0 to 5, taking into account frequency, situa-
tions, and motivation. The scoring must show inter-
rater reliability.22,35 If the analyses show that on
average only two or three messages out of five are
recalled, then this suggests that messages are not
salient, not being learned in a personal or active
manner. If enactment scores are on average 2 out
of 5, then caregivers are having trouble doing them
eagerly on a daily basis. Inquiring about barriers
and enablers to performance should follow: What
makes it easy and what makes it hard to do? Barriers
and enablers may be first coded into categories relat-
ing to individual (internal), interpersonal and struc-
tural features (external), and then simply counted
per respondent.22,35 The data may also indicate that
some people are performing the practices regularly
and others are struggling. The program needs revi-
sion, perhaps by offering home visits to those who
are struggling, or by engaging everyone in a discus-
sion of barriers and how to overcome them.

A more structured way to determine whether psy-
chosocial stimulation practices are being enacted
by caregivers is with the 45-item Home Observa-
tion for Measurement of the Environment (HOME)
Inventory.36 It measures the quantity and quality of
support and stimulation provided to the child at
home. Some of the items require the observation
of how a caregiver interacts with the child during
the interview, and other items require a self-report
(e.g., regarding trips to the market). It has been
modified to describe comparably challenging play-
things available to children in LMIC, and generally
requires the data collector to observe them. A ver-
sion is available for children 0–3 years and another
for those 4 and 5 years who are expected to have
more stimulation in shapes, drawing, and books.
Although the 45-item measure taps six domains of

support and stimulation, factor analyses rarely ver-
ify this structure with LMIC data; the total score pro-
vides a reliable summary. A 10-item short version,
called the Family Care Indicator, is solely a caregiver
report asking about stimulating materials and activ-
ities provided to the child. It is appropriate for a wide
age range of birth to 5 years, but not for a narrow age
range of birth to 2 years, as is often the case in nur-
turing care programs. Some items have been found
to asymptote at 5 months, while other items such
as reading remain low across ages.37,38 The HOME
is often used at the beginning and end of a pro-
gram to examine benefits to the intervention group.
Because the HOME Inventory is such a strong deter-
minant of mental development in children, raising
this score is an important objective of psychosocial
stimulation interventions. If scores do not advance
sufficiently, then a more robust program is required.
A more detailed examination of how caregivers talk
with their child in a responsive manner is measured
directly with the Parent-Child Picture Talk measure,
standardized as Observation of Mother and Child
Interaction.39,40 Noting the frequency of a num-
ber of cognitive- and language-supporting remarks
made by the caregiver reveals the extent to which
verbal stimulation is being provided.

Some implementation programs focus on build-
ing caregivers’ knowledge about young children’s
capabilities at different ages and stages. They would
therefore want to know whether caregivers’ knowl-
edge improved with input from the delivery agents
or from visual aids and brochures. Some milestone
knowledge questions focus on the cognitive capa-
bilities of an infant, given that these are less obvious
or visible to a caregiver, but of crucial importance.
Questions should be about generic child develop-
ment and not an assessment of any particular child;
parents should not be put in the position of evaluat-
ing their own child’s development. Questions may
follow the format: At what age is a child able to
(1) recognize the mother, (2) enjoy seeing colorful
moving objects, (3) be interested in hearing some-
one talk, (4) understand some spoken words, (5)
smile when excited, (6) use gestures and sounds to
communicate needs, and (7) learn to do something
by himself/herself, such as putting stones in a cup.
If caregivers do not know that these capabilities are
present well before the child’s first birthday, they
will not know why they are being asked to provide
stimulation from birth.41,42
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Engagement of stakeholders
Stakeholders include all those organizations and
groups of people who have an interest or involve-
ment in the program, such as policy makers,
managers, providers, and recipients. The most criti-
cal group might be the organization or government
ministry responsible for funding and initiating
the program. The role they played in initiating the
program, in providing resources, in selecting the
content and delivery format, and in supporting
it with advocacy and a policy framework is
useful information for sustainability. So are the
partnerships they formed with others to expand
reach, expertise, and resources for early child-
hood programs. Sometimes, the method of data
collection for a stakeholder is simply minutes of
meetings along with a content analysis of comments
and decisions made at such meetings. Frequent
meetings might take place at the initial stages of
the program, fewer during its delivery, and again
occurring frequently at the end as findings are
disseminated and plans made for sustainability and
advocacy.

Another important stakeholder is the organiza-
tion responsible for day-to-day management of the
program. Their role in developing the content or
adapting for the context, as well as developing an
operational framework, and managing human and
other resources would be useful information. This
group might have different perspectives, so it would
be reasonable to interview some top management
staff privately and others in focus groups. One objec-
tive would be to find out what procedures were easy
to incorporate into the existing structure and what
procedures required quick learning or new solu-
tions. Were certain aspects of the program altered
because of management issues, for example, the
number of days of training allowed, or the qualifi-
cation level of delivery agents? How often did man-
agers meet with others involved in implementing the
program so that all felt they could express concerns
and get them resolved?

Delivery agents also need to be engaged if they are
to take on the workload, perhaps doing something
different from their normal activities. They have
to be in agreement with the messages and services
they are being asked to deliver. If the new practice
is viewed as harmful, there should be a full dis-
cussion with the community and a decision made
about its inclusion. In the end, caregivers choose

for themselves whether they want to enact it at
home. Focus group discussions (FGDs) with deliv-
ery agents could inquire about their acceptance of
the messages they are to deliver, their feeling of con-
nection with caregivers, and their belief in the value
of the program.

Qualitative methods regarding engagement are
considered better than surveys or written answers
from respondents. Nonetheless, the questions
should be explicitly worded to elicit the stakehold-
ers’ engagement in the program. Do they feel some
personal responsibility for the smooth operation of
the team effort, some agreement with the goal and
method of the program, and support from peers and
superiors? Content analysis of respondents’ answers
would be more useful than thematic analysis because
the categories of answers are already known.43 The
goal is to enhance engagement of all stakeholders
and their ability to work with each other.

Barriers and enablers of program delivery and
receipt from the perspective of stakeholders. In
order to improve the program and understand spe-
cific problems people face, it is important to explore
with key groups both barriers and enablers. At
a minimum, program managers, delivery agents,
and recipients should be given the opportunity to
express their evaluations. This might be done mid-
stream or earlier if problems arise that clearly con-
strain implementation; it should also be done at the
end to give some closure. The method of choice
is a FGD with 8–10 people at a time, and indi-
vidual interviews could be used to provide a safe
place to express personal or sensitive barriers.22 The
persons conducting FGDs with program managers
and delivery agents should be those who have no
conflict of interest. Some researchers always audio
record such discussions, but many respondents will
not feel comfortable with this, so one or two people
may take notes and also record whether faces in the
audience show general agreement or disagreement
with comments. The moderator of the discussion
groups should have an outline of topics covering all
the critical inputs and outputs within their sphere
of responsibility and perhaps within the broader
program.

Data analysis to meet four goals

Initially, we described four goals for the collection
of implementation information. Each requires a
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Figure 3. Purposes of implementation research in early child-
hood development programs.

slightly different analysis so that findings can lead
to appropriate decisions that vary in scope relat-
ing to one program or many (Fig. 3). The first is
simply to know what was actually implemented so
that outcomes can be related to the actual rather
than the intended program. Descriptive analyses are
needed on indicators such as how many delivery
agents and supervisors were trained, how long it
took to reach the standard, and how frequently they
were supervised. Likewise, quality indicators on the
provision of the sessions can be analyzed separately
for different domains (e.g., content, method, and
recipient participation) as well as a summary score.
There may be summary scores for different deliv-
ery agents across multiple time points. Assessment
of recipients’ recall and enactment should be less
frequent, or should involve contact with different
recipients at different times so that they do not feel
overburdened. Descriptive statistics on how many
messages are recalled and enacted and what barriers
and enablers are influential will be important. Sev-
eral researchers have drawn attention to the need to
distinguish between what was provided to the inter-
vention group and what to the comparison group.
In some cases, the two groups were found to overlap
much more than expected.23,44

For the purpose of identifying gaps in program
implementation to improve the program, one might
want to focus on analyses of the quality and recipi-
ent data. Standards should be prespecified for what
quality is expected and how well recipients should be
recalling and enacting the practices. These indica-
tors reveal how well the program is performing, and
are not an evaluation of people. Analyses by item
and by domain would reveal which qualities were

not meeting standards. For example, observational
ratings of quality items on a 1–4 scale might be set
at a threshold of 2.5, so that any item below this
requires attention, either by increasing resources,
retraining delivery agents, or redesigning a compo-
nent of the program. Sometimes, only certain sites
yield low scores, pulling the average down, so they
receive special attention. Another way to analyze
quality data is by delivery agent. If a yes-no check-
list is used while observing parenting sessions, one
might ask: Over how many sessions did each deliv-
ery agent satisfy the 10 or 15 quality items? If 80% of
quality items are met, then the agent is doing well,
but if 50% then the supervisor needs to provide
support and mentoring to those agents. The per-
formance of delivery agents may also be linked to
the recall and enactment data of their correspond-
ing recipients. Performance below threshold may
also trigger qualitative interviews to be conducted
with delivery agents or recipients probing why that
behavior might be difficult to implement in that
setting.

Once outcome data are known, it is possible to
link them with program features such as the quality
of communicating messages about certain nurtur-
ing practices or preschool language teaching. One
might want to know whether higher delivery agent
or supervisor competence was associated with pos-
itive program outcomes. The first step would be to
calculate an overall competence score for each deliv-
ery agent, based on all measurements of that agent’s
competence throughout the duration of the pro-
gram. The next step is to merge that delivery agent’s
competence score with the program outcome scores
for the children served by that agent. One could
then examine whether delivery agent competence
scores are associated with child outcome scores. One
could examine delivery agent competence scores as
an effect modifier of intervention effects through an
interaction term between delivery agent competence
and intervention group.45

For the purpose of identifying key program fea-
tures to enable effective implementation at scale
within the same country/context, other analyses
would be conducted. For example, one might want
to know how many hours of training are required
for delivery agents of varying education levels to
achieve competence delivering the intervention. The
first step would be to divide the data into groups by
delivery agent education level, such as one group of
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delivery agents with less than a high school degree,
a second group who graduated from high school,
and a third group who had professional training.
For each of these groups, calculate the competency
score after 40 h of training, 60 h of training, and
80 h of training. In order for this type of analysis
to be conducted, competency evaluations must be
conducted at multiple time points, throughout pre-
program training as well as the continuing period
of on-the-job training and coaching. This analysis
could reveal a threshold for the number of hours
of training required to reach an average compe-
tency level among each group of delivery agents.
This information could then be used to inform what
would be required to implement the program on a
larger scale.

The fourth goal is a longer term one, namely,
identifying program features that enable quality
implementation across countries and contexts and
lead to positive outcomes. This requires meta-
analysis based on sufficient comparable data. Infor-
mation would be extracted from published studies
reporting variables outlined in this paper, such as
the education levels of the delivery agents, hours of
training, quantity of key program elements imple-
mented, level of stakeholder engagement, and care-
giver practices. Programs could be stratified based
on delivery platform, such as home visits versus
group sessions, and pooled effect sizes on various
outcomes could be generated. A meta-regression
could also be used to examine the association of
these variables with the effect sizes of the pro-
grams on various outcomes.46 Before this type of
meta-analysis can be conducted, it is essential that
researchers and program implementers collect and
report this information, using reporting guidelines
for ECD elaborated by Yousafzai et al.6

Conclusions

A large number of early childhood programs have
published positive outcomes, with only piecemeal
reporting of their implementation process. From
these and reports in the health, nutrition, and edu-
cation sector, we have extracted successful measures
and methods of measurement. We have also tried to
converge on the variables highlighted in the report-
ing guidelines for ECD. The coming years will be
a time to accumulate evidence on which measures
and methods are reliable and provide actionable

data for decision making in ECD programs and
policy.
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