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Abstract 

Background Standards of early childhood development (ECD) are needed to determine whether children liv‑
ing in different contexts are developmentally on track. The Early Childhood Development Index 2030 (ECDI2030) 
is a population‑level measure intended to be used in household surveys to collect globally comparable data on one 
of the indicators chosen to monitor progress toward target 4.2 of the Sustainable Development Goals: The proportion 
of children aged 24–59 months who are developmentally on track in health, learning and psychosocial well‑being.

Methods To define performance cut‑scores for the ECDI2030 we followed a criterion‑referenced standard setting 
exercise using the modified Angoff method. The exercise gauged the expectations from 15 global experts in ECD 
and was informed by representative population data collected in Mexico and the State of Palestine. The final cali‑
brated age‑specific performance cut‑scores were applied to these data to estimate the proportion of children devel‑
opmentally on track, disaggregated by background characteristics, including the child’s sex and attendance to early 
childhood education.

Results Through a process of standard setting, we generated robust performance standards for the ECDI2030 
by establishing five age‑specific cut‑scores to identify children as developmentally on track.

Conclusions This paper demonstrated how the standard setting methodology, typically applied to measures 
in the health and education fields, could be applied to a measure of child development. By creating robust criterion‑
referenced standards, we have been able to ensure that the cut‑scores related to age for the ECDI2030 are based 
on performance standards set by global experts in the ECD field for defining on and off track development.
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Background
In September 2015, the United Nations General Assem-
bly adopted the 2030 Agenda for Sustainable Develop-
ment, an ambitious plan of action for people, planet and 
prosperity [15]. The Agenda is comprised of 17 Sustain-
able Development Goals (SDGs), 169 targets and over 
200 indicators. Early childhood development (ECD) is 

a necessary and central component of this  agenda and 
is ackowledged as such through the inclusion of a dedi-
cated target (4.2) within these SDGs. Indicator 4.2.1 has 
been chosen to monitor progress on ECD by measuring: 
The proportion of children aged 24–59 months who are 
developmentally on track in health, learning and psycho-
social well-being.

As the custodian agency for indicator 4.2.1, the United 
Nations Children’s Fund (UNICEF) led methodological 
work to design the Early Childhood Development Index 
2030 (ECDI2030), a measurement tool intended to be 
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used in household surveys to generate globally compara-
ble population data on ECD outcomes. The development 
of the ECDI2030 involved several rounds of both quanti-
tative and qualitative testing. This led to the identification 
of a set of questions which showed adequate psycho-
metric properties [8]. These questions were considered 
appropriate for measurement across different languages 
as well as cultural, development and socioeconomic 
contexts when tested through several rounds of cogni-
tive testing [3]. The ECDI2030 is comprised of 20 items 
which are administered to the mothers or primary car-
egivers of children about key milestones in the domains 
of health, learning and psychosocial well-being. Each 
item in the ECDI2030 captures specific developmental 
constructs nested within these three domains. These gen-
erate a single summary score reflecting the interlinkages 
among these domains [14]. Given that the application of 
the ECDI2030 generates data that countries can use for 
official reporting on SDG indicator 4.2.1, it is necessary 
to define criteria (standards) in order to transform the 
summative score obtained from the 20 items into a per-
formance standard for classifying children as ‘develop-
mentally on track’.

In the psychometric literature, establishing perfor-
mance standards (also referred to as cut-scores) is 
accomplished through standard setting, whereby experts 
provide judgments as to which scores on a measure or 
test are indicative of different performance levels or cat-
egories [4]. Two main approaches are  norm-referenced 
standards or criterion-referenced standards [1]. Norm-
referenced standards are used when the focus is on inter-
preting test scores relative to the performance of others. 
Norm-referenced interpretations are common in medical 
and health applications, and require a sufficient amount 
of data, collected in a standardized way, that represents 
the breadth and depth of the intended population. This 
includes creating norms for measuring growth in chil-
dren (in relation to age) as well as previous efforts to 
develop normed tools of ECD across countries [6]—but 
not with a measure with so few items as the ECDI2030.

Criterion-referenced standards are used when the 
focus is on interpreting test scores relative to the achieve-
ment of milestones or benchmarks. The process of cre-
ating criterion-referenced standards involves gathering 
judgments from a panel of subject matter experts (SMEs) 
who then establish a level of performance that indicates 
that a certain threshold or level of knowledge, skills, and 
abilities has been achieved [12]. The collection of these 
judgments (across items and/or across SMEs) is then 
used to establish a cut-score against which scores on 
a test or measure are interpreted. The judgment pro-
cess and establishing the final cut-score are informed by 
empirical information and iterative discussions to assess 

the impact of a particular cut-score. The objective of the 
iterative process is to ensure that each SME is satisfied 
with her or his own item predictions and predicted cut-
off scores. These are typically used with tests measuring 
knowledge and skills of students (e.g., [5, 12]). Without 
sufficient data from nationally representative samples, 
this can be a way of “benchmarking.”

A critical step of setting criterion-referenced cut-scores 
is developing an understanding of what differentiates 
each performance level from the one below at a transi-
tion point. For the ECDI2030, the transition point is iden-
tified by the developmental milestones that indicate a 
child of a given age (24, 36, or 48 months) is developmen-
tally on track. For the purposes of this exercise, a child 
at this transition point is referred to as the ‘minimally on 
track child’ (MOTC).

The aim of this study was to establish criterion-refer-
enced standards for the ECDI2030 based on informed 
judgements from subject matter experts in order to clas-
sify children as developmentally ‘on track’ or ‘not on 
track’.

Methods
ECDI2030 draft item set
We identified a set of 36 items that could potentially form 
the final ECDI2030 following a number of stages of item 
pool screening informed by results from four rounds of 
cognitive testing and dedicated field tests in three coun-
tries. This included 20 items within the learning domain, 
11 items in the psychosocial well-being domain, and 5 
items in the health domain. Details on the process for 
item selection are documented elsewhere (see [14]). The 
standard setting was implemented with this larger bank 
of 36 candidate items since the exercise preceded selec-
tion of the final item set.

Each item in the ECDI2030 is presented to a caregiver 
who is asked to indicate whether his or her child exhibits 
a specific behavior (for yes/no items) or how frequently 
the child exhibits the behavior (for scale items). Examples 
of each item type are included in Fig. 1.

Standard setting
The Angoff [2] method, and its variations, are commonly 
employed for establishing criterion-referenced cut-
scores. It requires subject matter experts (SMEs) to make 
judgments about each item on a test or measure against 
an established set of expectations for the performance 
level [12], such as being on track, for example. Calibrat-
ing these expectations among SMEs is paramount to 
successfully implementing the method. However, this 
is especially complex within the field of ECD, given that 
SMEs have expectations of children’s development that 
vary according to factors such as their own cultural frame 
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of reference, profession, language, geographic region and 
consideration of children’s other environmental expo-
sures such as participation in early childhood education.

The process typically followed for standard setting is 
to task SMEs with reviewing each item and then deter-
mine the knowledge or skills a child must have to be able 
to demonstrate/perform the item correctly. From this, 
the SME must then make a judgment as to how a subject 
(child) will likely perform at a minimum threshold for dif-
ferent performance levels—which in this case, is age. The 
recommended cut-score(s) for age is/are determined by 
combining these item-level judgments across the entire 
measure for each SME. There are two common variations 
of the Angoff method. In the “modified” Angoff, SMEs 
indicate the likelihood that a child at each performance 
level (age) would answer the item correctly [12]. With 
the “Yes/No” Angoff method [10], the task is simplified 
so that SMEs again think about whether a child will likely 
perform the item correctly at a certain age and simply 
indicate either “Yes” or “No” for each age range provided.

Pilot standard setting exercise
Given the potential benefits of implementing the Angoff 
method for standard setting, a pilot study was conducted 
to evaluate the feasibility of applying each variation 
described above to the ECDI2030 prior to the planned 
global standard setting. In the pilot, six experts (listed 
in Additional file 1: Annex A) met in Mexico for 1.5 days 
and practised this methodology using items previously 
discarded from the draft item set for the ECDI2030. 
These experts were asked to systematically apply the 
description of a child who is on the threshold for being 
developmentally on track, considering how expectations 

of a developmentally on track child would translate to 
performance on an item. The panel completed multiple 
rounds of standard setting, applying both rating strate-
gies, with feedback information (in the form of data on 
the percentage of children who would be identified as on 
track and not on track according to their cut-scores using 
field test data from Mexico) being presented in between 
rounds to inform their subsequent judgments.

Main standard setting exercise
Selection of members for the global panel
We identified a panel of fifteen global subject matter 
experts based on nominations from the Inter-agency and 
Expert Group on ECD Measurement (IAEG-ECD). The 
final set of experts was purposively selected to represent 
a range of expertise in early childhood development/
developmental psychology/neurodevelopmental pedi-
atrics. All those on the panel were senior professionals 
who had at least 10  years of practical expertise in con-
ducting standardized assessments of children under age 5 
in primary or tertiary health care, clinical, research and/
or educational settings. We aimed to have collective rep-
resentation across continents, cultures and languages as 
well as across psychology, education and medicine.

Procedure
Gaining a  shared understanding We provided pan-
elists with background information on the development 
of the ECDI2030, the purpose and process for setting 
standards and their role as a SME in the process. Next, 
training was conducted by engaging the panelists in a 
“shared understanding” about what it means for a child 
to be considered developmentally on track at each age. 

Example Yes/No Item: Example Scale Item:

Can (name) speak using sentences of three 

or more words that go together, for 

example, “I want water” or “The house is 

big”?

Yes

No

How often does (name) seem to be very sad 

or depressed?

Would you say: daily, weekly, monthly, a 

few times a year or never?

Fig. 1 Example ECDI2030 items
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Because the ECDI2030 covers three ages (i.e., 24, 36 and 
48-month-old children), three descriptions for the ‘mini-
mally on track child’ (MOTC) were developed. The panel 
was asked to brainstorm and discuss their expectations 
for what it means to be minimally on track in each of the 
three domains covered by the ECDI2030 (health, learning 
and psychosocial well-being). They began this discussion 
focusing on children aged 36 months and then repeated 
the process for children aged 24 months and then children 
aged 48 months. The development of these descriptions 
was not intended to force agreement upon the expert 
panel but rather to ensure they were all starting their 
judgmental process from the same point of reference.

Setting standards (Round 1) Panelists were then pro-
vided training as to how they should translate the expec-
tations captured in the descriptions into standard setting 
judgments, informed by their own professional practice 
and experience. Specifically, they were instructed to:

1. Review each ECDI2030 item and identify the behav-
ior or skill being assessed

2. Determine if the behavior or skill being assessed is an 
expectation for a child who is aged 24 months and on 
track

3. Answer the key question—if you asked 100 moth-
ers/caregivers of children aged 24 months who were 
minimally on track in their development:

• How many of them would endorse the item? 
This applied to items that required a “Yes” or “No” 
response

• How many of them (out of 100) would mark each 
response option? This applied to the multiple-
choice items that had more than two response 
options

4. Repeat steps 2 and 3 for the MOTC aged 36 and 
48 months

Panelists had the opportunity to practice their judg-
ments on a few items and discuss their expectations and 
rationale within the group. The purpose of this discus-
sion was not to come to consensus, but rather to allow 
panelists to hear how each other was translating the con-
ceptual expectations for the MOTC into performance 
expectations on the ECDI2030.

After the training and practice, SMEs made their first 
round of standard setting ratings individually. Each 
SME used a tablet with a pre-loaded automatized form 
to register their ratings. The ratings involved making 
judgments about the 36 items and the expectations for 
MOTCs of each of the three age groups.

Setting standards (Round 2 with use of impact data) Next, 
panelists were provided feedback on their first round of 
judgments including their individually recommended 
cut-scores as well as the group’s recommended cut-scores 
(mean, median, range). Additionally, as is common prac-
tice in standard setting [4], panelists were also presented 
with empirical information on the percentage of children 
who would be identified as on track for each age group 
by applying the group’s recommended cut-scores to some 
data. These data are referred to as ‘impact data’. In our case, 
we utilized impact data from field testing exercises which 
had been carried out by National Statistical Authorities 
in Mexico and in the State of Palestine on a larger bank 
of 58 items. These data were collected in 2018 and 2019, 
respectively, from representative and probabilistic sam-
ples of children aged 2–4 years based on responses pro-
vided by mothers/caregivers [14].

We encouraged the panel to discuss this impact data 
as well as some of those items that showed greater dis-
parity in ratings, and others with a high degree of agree-
ment. This discussion helped panelists evaluate how their 
judgmental process compared to the rest of the panel and 
helped the facilitators to evaluate the extent to which 
panelists were anchoring their judgments on a common 
understanding of the MOTC.

After the conclusion of this discussion, panelists 
worked independently to complete a second round of 
ratings. The purpose of this second round was to allow 
panelists to incorporate the feedback from the first round 
and any perspective gained during the discussion of the 
first round of results, and presentation of the impact 
data, into their final judgmental process. After the exer-
cise was completed, panelists submitted an evaluation of 
the process and their confidence in the judgments they 
made.

Calculation of cut‑scores
We calculated cut-scores by multiplying each pan-
elist’s rating by the point value associated with the item/
response and then summing the total values. ECDI2030 
Yes/No items are scored as either 0 (for a “No” response) 
or 1 (for a “Yes” response). For these types of items, rat-
ings were multiplied by 1. For example, if a panelist indi-
cated that 40% of mothers/caregivers of MOTC aged 
24 months would endorse an item, this value (40%) would 
be multiplied by 1 for a result of 0.40.

We chose to score ECDI2030 scale items as 1 for the 
response indicating the maximum level for exhibiting 
the behavior/skill and 0 for exhibiting the lowest level of 
the behavior/skill. We aimed to score the middle values 
as partial credit (e.g., 0.50) with the exact value varying 
based on the item and the number of response options. 
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In order to determine scoring, SMEs made a judgment 
for each response option and then these values were mul-
tiplied by the assigned point value. The ratings for each 
response option (which sum to 1.0 or 100%) are multi-
plied by their respective point value and summed to 
determine the expected overall score for the MOTC for 
this item. Table 1 shows an example of how a score would 
be calculated if there were three response options. In this 
example, the panelist expected 30% of mothers/caregiv-
ers to respond ‘always’ to the item, 50% to respond ‘some-
times,’ and 20% to respond ‘never.’

Summary analyses to create cut‑scores
For each round and each age, the panel’s mean, median, 
standard deviation and range were calculated. The mean 
is the mathematical average of all panelists’ recommenda-
tions for that particular age. The median value is the mid-
dle value of the recommendations across the entire panel. 
Differences between the mean and the median indicate 
that one or more recommendations was an outlier (i.e., 
very different from the group). The standard error (SE) of 
the mean is a measure of variability in the ratings among 
the group and the range represents the average recom-
mended cut-score plus or minus two standard errors.

Calibration procedure of the newly created cut‑scores 
on the 20 item ECDI2030
Calibration is a process used to transform scores from 
one test form to another form so that the transformed 
scores can be comparable [9]. The two forms are assumed 
to differ in scores by a constant value along the scale. As 
mentioned previously, the standard setting exercise was 
carried out based on a draft set of 36 candidate items that 
was further refined to a set of 20 items for the final ver-
sion of the ECDI2030 [14]. However, only 18 of the 20 
items in the final item set had actually been included in 
the standard setting exercise. Two items were not eval-
uated as part of the standard setting but were included 
on the final measure at a later stage (one on whether the 
child gets along well with other children and the other on 
the frequency with which the child seems to be very sad 
or depressed). Therefore, scores on the 18 items included 
in the standard setting were calibrated with that of the 

final 20 items and cut-scores were determined on the 
basis of the final measure.

Results
The main recommendation from the pilot impact study 
was to utilize the modified form of the Angoff method for 
the global standard setting exercise. Although the experts 
in the Mexico pilot generally preferred the simpler ‘yes/
no’ version of the form, the majority of the six experts felt 
that the probabilities generated more consistent results, 
especially given the need to set several age-specific 
cut-scores.

We convened fifteen experts (listed in Additional file 1: 
Annex A) from thirteen different countries (including 
low-, middle- and high-income) spanning five continents 
with geographical, cultural and linguistic diversity. All 
had at least 10  years’ experience in clinical assessment 
of ECD and were mainly medical doctors (neurodevel-
opmental pediatricians) or developmental psychologists. 
Eleven panelists attended the meeting in person and four 
joined virtually for the training and discussion portions.

The individual panelists’ recommendations for the 
entire set of items are shown in Fig. 2 by round. Each dot 
represents one panelist’s recommendation for that age 
(24, 36 and 48-month-olds on track) and round (round 1, 
round 2).

The recommendations from the entire panel are sum-
marized in Table 2. For example, in Round 1, the panel’s 
recommended mean cut-score for a 24-month-old who is 
on track was 7.0 items out of 36.

In Round 1, the variation among the recommendations 
was greater as indicated by the higher standard errors 
and larger spread (Fig.  2). This observed variability in 
scores was expected as initial SME ratings were based 
on their expert opinion and results of the MOTC discus-
sions. In Round 2, SMEs had more information on which 
to refine their judgments including group results from 
Round 1, impact data, and a panel discussion of results 
allowing for further reflection. Variability was less obvi-
ous in the second round with median recommendations 
(see Table 2) increasing slightly between rounds and vari-
ability (standard error, range, spread in ratings shown in 
Fig. 2) decreasing.

The group’s median cut-scores for each age and round 
were applied to the field test data collected in Mexico and 
State of Palestine to calculate the proportion of children 
considered to be on track (Fig. 3). Based on the recom-
mended standard created by the panel for children aged 
24 months, there was a high percentage of children iden-
tified as on track in both Mexico and State of Palestine 
in both rounds (98% in Round 1 and 97% in Round 2). 
For children aged 36  months the panel’s cut-scores 
meant that more children were identified as on track in 

Table 1 Sample calculation for scale item

Response Point value Rating Score

Always 1 0.3 0.30

Sometimes 0.5 0.5 0.25

Never 0 0.2 0

Score on this item 0.55



Page 6 of 12Petrowski et al. Journal of Health, Population and Nutrition          (2023) 42:140 

the State of Palestine (4% points higher  in both rounds) 
than in Mexico. Finally, the proportion of children aged 
48 months identified as on track (by applying the panel’s 
cut-score) was lower than the other two ages with more 
notable differences between the two countries (22% 
point difference between Mexico and State of Palestine in 
Round 1 and 14% point difference in Round 2).

Calibrating the standard setting results to the final 
ECDI2030
The total cut-scores for each age were re-estimated using 
only the set of 18 items that were part of the standard set-
ting and included on the final ECDI2030 (Table  3). The 
calibration was applied to determine the difference in dif-
ficulty between the set of 18 items and the final 20 item 
ECDI2030 with this relationship being used to obtain the 
standard setting recommendations for the final 20 item 
ECDI2030. As shown in Table 3, the cut-scores for the 20 

item form were about 1 point higher than those for the 
18 item form as a result of the mean calibration.

Identification of the final performance standards 
for the ECDI2030
The final step in identifying the performance standards 
for the ECDI2030 involved establishing the final cut-
scores to identify children developmentally on track. 
To inform this decision, field test data were used again 
to generate performance profiles according to differ-
ent expectations of children’s performance based on 
the average calibrated cut-scores. The proportion of 
developmentally on track children rendered by each 
performance profile was reviewed for each country, tak-
ing into account the underlying expectation about chil-
dren’s performance in general, and against a number 
of key disaggregation variables, such as sex and age, as 
well as exposure to poverty and other contextual factors 
such as household wealth, attendance in early childhood 
education and aspects of the home environment. The 
identification of the final cut-scores was guided by two 
additional considerations which were discussed in light 
of the field test results:

1. The need to impose an additional requirement on 
the minimum number of items within each domain: 
The idea of requiring a minimum number of items 
within each domain was to ensure that children were 
balanced in their development across domains and 
could not be classified as on track if they only dem-
onstrated proficiency in one domain. It was decided, 
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Table 2 Standard setting results by round

Mean Median SE Range

Round 1

24 months 7.0 4.7 1.4 4.3–9.7

36 months 17.1 16.4 1.3 14.5–19.6

48 months 26.7 26.6 1.0 24.7–28.8

Round 2

24 months 7.7 6.8 1.1 5.5–10

36 months 18.4 18.1 0.9 16.5–20.2

48 months 28.0 28.5 0.8 26.4–29.5
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however, that such additional criteria to the cut-
scores was not necessary because content coverage 
is already a core attribute of the ECDI2030 and was 
addressed in several ways throughout the different 
stages of instrument development (from the con-
sultation process to define core sub-domains and 
constructs to the item selection process and psycho-
metric modeling). In addition, further exploration 
of the field test data suggested that there were very 
few children who were lacking proficiency within one 
domain but were still classified as on track overall. 
Therefore, it was determined that the application of 
a single cut-score for each age range best supported 
the idea of ECD as being holistic in nature.

2. The need to include intermediate cut-scores for 
children between the ages of 24 and 35 months and 
between the ages of 36 and 47  months: Given how 
quickly development occurs during these early 
ages, we recognized that many children in these age 
groups may be identified as on track if they were in 
the latter part of the year (e.g., 32-month-old judged 
against the expectations for a 24-month-old). There-
fore, the panel recommended the use of cut-scores 
by 6-month age groups for younger children (i.e., 
24–29  months, 30–35  months, 36–41  months), 
which have also been applied and validated on other 
assessments related to ECD (see, for example [13]).

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

24-month-
old Round 1

24-month-
old Round 2

36-month-
old Round 1

36-month-
old Round 2

48-month-
old Round 1

48-month-
old Round 2

Pe
ce

nt
 o

f C
hi

ld
re

n 
"o

n 
tr

ac
k"

Mexico State of Palestine
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Table 3 Standard setting results for the 18 item form and the calibrated results for the final ECDI2030

Min Max Mean Median SE Range

Original standard setting results (18 items)

24 months 1.8 9.7 3.7 3.3 0.5 2.7–4.8

36 months 7.2 12.3 9.0 8.6 0.4 8.2–9.8

48 months 11.5 16.1 14.0 14.5 0.3 13.3–14.7

Calibrated standard setting results (20 items)

24 months 3.6 11.5 5.6 5.1 0.5 4.5–6.6

36 months 9.1 14.1 10.9 10.5 0.4 10–11.7

48 months 13.4 18.0 15.9 16.4 0.3 15.2–16.6
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Discussion about these two considerations informed 
the calibration of the final set of standards from within 
the ranges recommended by the global panel (Table  3). 
For the 24-month-old standard, the upper end of the 
recommended range (6.6 rounded to 7) was selected on 
the basis of the estimated impact from the field test data. 
Similarly, for the 48-month-old standard, the lower end 
of the recommended range (15.2 rounded to 15) was cho-
sen based on the estimated impact. Finally, the intermedi-
ate performance standards were identified as the median 
score within the range (i.e., the difference between the 
performance standard at the start of an age level and 
the performance standard for the next age level). Thus 
defined, the final age-specific cut-scores adopted to iden-
tify children developmentally on track were:

• 24–29 months: 7 of the 20 items
• 30–35 months: 9 of the 20 items
• 36–41 months: 11 of the 20 items
• 42–47 months: 13 of the 20 items
• 48–59 months: 15 of the 20 items

Figures  4 and 5 show the impact results by applying 
these final cut-scores to the data from the Mexico and 
State of Palestine field tests, respectively, to compare the 
final cut-scores for each age group with the correspond-
ing distributions, mean and standard deviations for the 
ECDI2030 score for the same age group in each country. 
Results show that the expectations for a “minimally on 
track child” generated by the five cut-scores requires a 
child’s performance on the ECDI2030 to fall somewhere 
between the mean and minus one standard deviation for 
the child’s age group.

Table  4 shows the percentage of children who were 
identified as developmentally on track by applying the 
final cut-scores to Mexico and State of Palestine data. The 
proportion of children identified as on track was higher 
in the State of Palestine than in Mexico. In both Mexico 
and State of Palestine, examination of the confidence 
intervals revealed that there was a higher proportion of 
girls, children living in the richest households and chil-
dren of mothers with highest education levels classified 
as being developmentally on track. Higher proportions 
were also observed for children attending early child-
hood education, those with access to children’s books 
and those who engage in early stimulation activities with 
adults in the household.

Discussion
Through a process of standard setting, we have gener-
ated performance standards for the ECDI2030 by estab-
lishing five age-specific cut-scores to identify children 
as developmentally on track. An important strength of 

the ECDI2030 as a measure is that it can be integrated 
into existing national data collection efforts to collect 
standard and internationally comparable data on ECD 
outcomes at the population level [14]. The measure is 
a public good and freely accessible and has been trans-
lated into a number of languages. It is accompanied by 
standard guidance and a set of implementation tools that 
include interviewer guidelines, customization and trans-
lation guidelines, training materials, syntaxes, tabulation 
plans and templates for reporting.

In the absence of sufficient data from nationally repre-
sentative samples for a large number of diverse countries 
that could be used to create norm-referenced standards, 
we chose an established approach of setting criterion-
referenced standards (the modified Angoff method, [2]) 
that has been widely applied to measurement tools in the 
fields of health and education to classify children as on 
track, taking into account impact data from pilot studies 
on the ECDI2030. One of the key strengths of our stand-
ard setting exercise is the fact that we identified a range 
of subject matter experts, all whom had extensive knowl-
edge and expertise in the field of child development and 
who represented a wide range of geographic regions.

The use of our quantitative data (impact data gener-
ated by the field tests in Mexico and State of Palestine) 
as part of the standard setting enabled our process to be 
informed by meaningful data and clearly demonstrated 
the expected effects of education and wealth on ECD out-
comes documented previously [7]. The application of the 
recommended cut-scores to the impact data did suggest 
that fewer children were identified as on track among 
older age groups in comparison with younger ages. 
Considering that development may be incrementally 
impacted by environmental and contextual factors such 
as attendance to early childhood education and school 
and household wealth as children get older [11] and that 
drivers to promote these may be less pronounced in some 
settings, these findings seem reasonable and fit well.

Our process of conducting more than one round of 
standard setting meant that standard errors decreased 
between rounds indicating that the panelists increased 
in their shared understanding of expectations as they 
discussed the results and their ratings. Our study dem-
onstrated how panelists were able to differentiate expec-
tations for children’s development at different ages, 
confirming that the ECDI2030 can measure children’s 
behaviors and skills relevant for different age groups. 
For a tool that will be used so widely, it was vital that we 
undertook work to establish performance standards for 
children at different ages. This is absolutely necessary 
as attainment of developmental milestones in the early 
years of life is intimately linked with age. We ensured 
that SMEs generated separate ratings by age for each 



Page 9 of 12Petrowski et al. Journal of Health, Population and Nutrition          (2023) 42:140  

item and then selected a final set of five age-specific cut-
scores instead of the three cut-scores (for ages 24, 36 
and 59  months) that were originally intended. We felt 
that this provided a better reflection of the progression 

and pace at which development happens among young 
children.

We acknowledge that the process by which perfor-
mance standards were established for the ECDI2030 are 
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not without some limitations. The ECDI2030 is designed 
and has been validated for population-level monitoring of 
ECD but is not appropriate for use as an individual-level 
assessment or as a developmental screening tool which 
require a different set of tools, conditions and frequency 

of administration. It is clear that the ability of the SMEs 
to generate perceived cut-scores was inherently lim-
ited to the set of items provided to them. Furthermore, 
some items within the tool do not discriminate as well 
by age (such as those within the psychosocial well-being 
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domain), and therefore presented a greater challenge for 
defining performance standards.

At the stage of setting these standards, we did not have 
adequate empirical data from a sufficiently large enough 
sample of children across many countries to create 
norm-referenced standards. However, since its release 
in 2020, the ECDI2030 has been collected as part of 
nationally representative household surveys in as many 
as 25 countries. With the launch of the seventh round 
of the UNICEF-supported Multiple Indicator Cluster 
Surveys (MICS7) in 2023, which has fully integrated the 
ECDI2030, data could be generated for dozens of addi-
tional countries over the next few years. With this in 
mind, the availability of data on the ECDI2030 from such 
a large and diverse set of countries will enable the pos-
sibility of establishing age-specific norms on the basis of 
comparable empirical evidence that could then be com-
pared to the criterion-referenced standards determined 
by the standard setting exercise. This will, in future, allow 
us to assess whether the existing cut-scores remain rea-
sonable and valid or if they need to be revised in light of 
the expanded evidence base.

Conclusion
This paper described the process of establishing per-
formance standards for child development through the 
Angoff method for standard setting. It highlighted how 
the standard setting methodology, typically applied 
to measures in the health and education fields, could 
be applied to a measure of child development (the 
ECDI2030). By creating robust criterion-referenced 
standards, we have been able to ensure that the cut-
scores related to age for the ECDI2030 are based on 

performance standards set by global experts in the ECD 
field for defining on and off track development.
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