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Executive summary

The Government of Kiribati has made early childhood a national priority,
recognising this critical period as the foundation for lifelong health, education and
wellbeing. Strong early childhood initiatives are central to Kiribati's development
agenda and align with Sustainable Development Goal (SDG) 4.2, which commits to
ensuring all children have universal access to quality early childhood development
and education by 2030.

To support this vision, the project adapted and validated an international tool that
can be used to monitor and evaluate early child development (ECD), the Global
Scales for Early Development Short Form (GSED SF), intended for use with children
aged 0-36 months in Kiribati. This is the first time the GSED has been applied in
the Oceania Pacific region, marking a significant contribution to the global
evidence base. Alongside this, to inform national policy and services, a household
survey captured rich insights into the child-raising context, including
socioeconomic conditions and parenting practices.

As aresult, Kiribati now has a culturally relevant tool to monitor and evaluate ECD
at both national and programmatic levels. The adaptation process required
overcoming challenges such as limited translation capacity and linguistic
differences between English and Te-Kiribati. These were successfully addressed
through close collaboration with in-country experts, ensuring both scientific rigour
and local relevance.

The study provides the first validation of the GSED SF in the Pacific, demonstrating
high reliability. Based on sub-samples of 216 and 213 children, inter-rater reliability
was excellent (Intraclass Correlation Coefficient (ICC) = 0.96, 95% confidence
interval (CI) 0.95 to 0.97), as was test—retest reliability (ICC = 0.98,95% CI 0.97 to
0.98). These results are consistent with the original World Health Organization
(WHO) validation studies, giving confidence that the GSED SF performs robustly in
Kiribati and likely in the wider Pacific context.

Using the GSED SF, Development Scores (D-scores) were calculated for 569
children across seven randomly selected villages in South Tarawa. Scores
increased with age, as expected, but the spread widened, with an increasing
proportion of children falling behind developmental expectations with each month
of age. When Development-for-Age Z-scores (DAZ) (the age standardised D-score)
were compared to the WHO reference population, most children in Kiribati scored
lower. The average DAZ was —0.75, close to one standard deviation below the
global reference mean. This suggests that while development initially tracks well,
many children show developmental concerns, especially from the age of 18
months.

The linked household survey (N = 484) provided valuable insights into the
caregiving context. Most households were headed by men (fathers or
grandfathers), with two-thirds of fathers in work. Caregivers’ time was often
constrained by kava, bingo, and church commitments, typically occupying one to
two days each week. Screen exposure was common from the first year of life and
increased with age, with 20% of children aged 2 years spending 2—3 hours per day
on screens.

GSED for children 0-36 months of age in Kiribati



Analysis of household factors showed positive associations between child
development and higher maternal education, early childhood education and care
(ECEC) attendance, and (to a lesser extent) maternal employment. Negative
associations were suggested for paternal kava use and children’s screen time.

Overall, the culturally adapted GSED SF performed strongly, delivering the first
validated tool for assessing the development of children aged under three in
Kiribati, and for the wider Oceania region. This tool provides a powerful means for
governments and service providers to monitor ECD, identify strengths and risks,
and better target supports for children and families.

Key findings

Key finding 1:

Our results show that the GSED SF operates with similar psychometric properties in the
Pacific as in the regions where it was originally tested. Both test-retest and inter-rater
reliability were high and comparable to those reported in the initial validation studies of
the GSED SF conducted by WHO.

Key finding 2:

Cultural adaptation of the GSED SF involved various challenges. These included the
availability of suitability qualified translators in a small island setting, integration of
local examples, equivalency of vocabulary, interpretation of longer and more complex
items and training of local English as a second language fieldworkers considering the
WHO-approved GSED online training modules were in English. Extensive liaison with in-
country staff and the WHO GSED team permitted resolution of these challenges.

Key finding 3:

When the age-standardised D-score, Development-for-Age Z-Score (DAZ), was
compared to the WHO reference population, most children in Kiribati fell below the
reference. Furthermore, the number of children falling below the reference mean rose
with increasing age. These results suggest that, while it was initially on track, the
development trajectory of many children in Kiribati tended to slow as they aged. It is
unclear if this is in part a reflection of the instrument’s items for the younger months of
life (i.e. it is more difficult to measure and identify developmental delays in very young
babies) or that children in Kiribati aged under 6 months are developing well.

Key finding 4:

When we compared the DAZ with the results of our household survey, positive factors
associated with a higher D-score included the mother's employment and level of
education, participation in church activities, female gender and ECEC attendance. The
father’s kava usage and increased screen time may have had a negative effect.

GSED for children 0-36 months of age in Kiribati



Introduction

Early childhood, beginning at conception, is a critical time for rapid brain and
overall development, significantly influencing health and wellbeing throughout an
individual’s life. Optimal child development is fostered in environments that are
biologically, socially, emotionally, and cognitively nurturing (Hertzman and Boyce
2010). Suboptimal development can impact long-term developmental potential
and outcomes, including poorer educational and employment attainment and
lower quality of life (Boivin and Bierman 2013; Britto, Lye et al. 2017). This crucial
phase is acknowledged in the United Nations Sustainable Development Agenda,
specifically under Sustainable Development Goal (SDG) 4.2, which emphasises the
need for access to quality early childhood development initiatives (United Nations
General Assembly 2015).

While it is essential to monitor ECD to identify where greater supports are needed,
historically there has been a gap in internationally validated measures, especially
for children prior to 3 years of age. Recent debate has highlighted the challenges
regarding the universal applicability of developmental domains and measurements
of ECD across cultures and contexts (Hertzman and Boyce 2010; Rao, Mirpuri et
al. 2020; Hereward 2021; Olusanya, Hadders-Algra et al. 2021), particularly for
children younger than 2 years. There is also growing recognition of the importance
of ECD frameworks that explore specificity (McCoy 2022), while also allowing
cross-cultural and longitudinal monitoring (Rao, Mirpuri et al. 2020).

The recent development and ongoing validation of the GSED by WHO has
responded to this challenge with a population measure that aims to generate
internationally comparable data for children under 3 years of age (Cavallera,
Lancaster et al. 2023). The GSED consists of a directly administered Long Form
(GSED LF) and a caregiver-reported Short Form (GSED SF). To date, validation
studies of the GSED have been conducted across numerous low- and middle-
income countries (LMICs), although none in the Oceania Pacific region. Initial
WHO validation involved two rounds: the first in Bangladesh, Pakistan, Tanzania
(World Health Organization 2023a); with a subsequent round for Brazil, Cote
d’'Ivoire, the Netherlands and China (Cavallera, Lancaster et al. 2023; Merchant,
Kaur et al. 2025). A further recent validation study has been conducted in Kenya
(GSED LF) (Jeong, McCann et al. 2025), while a feasibility and implementation
study has been performed for the GSED LF and SF in Ethiopia (Yibeltal,
Teklehaimanot et al. 2025).

Kiribati, a small, widely dispersed island nation in the central Pacific Ocean has
already seen success in adapting and implementing the Early Human Capability
Index (eHCI) (Brinkman, Sincovich et al. 2017; Brinkman, Sincovich et al. 2017,
Brinkman and Thanh Vu 2017; Sincovich, Gregory et al. 2019; Sincovich, Gregory et
al. 2020) which is a population-level measure of ECD validated for use with
children 3 to 6 years of age. The integration of the recently developed GSED SF
with the eHCl is particularly advantageous as it allows for a seamless, continuous
monitoring framework to track ECD from birth to 6 years, ensuring that Kiribati has
a comprehensive approach to ECD assessment.

This project aimed to adapt and validate the GSED SF, including the testing of
measurement invariance and psychometric properties, for use in Kiribati. The
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project determined the instrument’s face validity and cultural and context
neutrality, followed by test—retest reliability, inter-rater reliability at the score and
item level, and construct validity. The GSED offers potential to enable the Kiribati
government and community agencies to effectively monitor and evaluate ECD with
an instrument that allows for international comparison for ages 0—-36 months.

The Global Scales for Early Development

In 2023, the WHO launched the GSED, a tool designed to assess ECD up to 36
months of age in a variety of cultural contexts (Cavallera, Lancaster et al. 2023;
McCray, McCoy et al. 2023; World Health Organization 2023a). This instrument
was designed to support the evaluation of ECD both at the population level and for
programmatic evaluation. The GSED package v1.0 was released in February 2023,
and it is this material that was used for validation in Kiribati.

The GSED is an open-access tool, characterised by its standardisation, cultural
neutrality, ease of administration, and comprehensibility for caregivers (McCray,
McCoy et al. 2023). The GSED consists of two measures: a caregiver-reported
Short Form (137 items) and a directly administered Long Form (155 items
distributed evenly across three streams) (World Health Organization 2023b). The
SF and LF measure overall development across the cognitive, motor, language and
socioemotional domains appropriate to children under 3 years of age. The SF and
LF are psychometrically aligned and produce metrics on the same age-ordinal
scale and quantify the same latent constructs. As neither the GSED SF or LF
include items on psychosocial behaviours and regulation, this domain is measured
through a caregiver-reported GSED Psychosocial Form.

Initial validation scores for the GSED, based on data from Pakistan, Tanzania and
Bangladesh, demonstrated high inter-rater and intra-rater reliability, with a high
intraclass correlation coefficient (>0.98 across all forms) (Gladstone, McCray et al.
2023; Merchant, Kaur et al. 2025). Furthermore, high correlations were also
demonstrated with the Bayley-lll (r > 0.88 for all domains) a commonly used
diagnostic screening tool used in paediatrics. However, recent data from Kenya for
the GSED LF demonstrated weaker results overall for concurrent validity
correlations with the Bayley- 11l and Caregiver-Reported Early Development Index.
In the latter study, scores were positively associated with cognitive, language and
motor domains of the Bayley-Ill (r = 0.22- 0.30), with the strongest associations
between the GSED D-scores and Bayley-lll fine motor and gross motor
development (r = 0.27 and r = 0.30, respectively). By contrast, no significant
association was detected between the GSED D-score and the Bayley-lIl
socioemotional subscale.

Due to the pragmatics of data collection in Kiribati, this study was limited to
adapting and validating the GSED SF.
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Kiribati

Kiribati is a small island nation in the central Pacific, consisting of three main
island groups: the Gilbert Islands, Phoenix Islands, and Line Islands (northern and
southern). Kiribati's has a vast ocean territory compared to its land size, making it
one of the largest exclusive economic zones in the world. However, its landmass
is among the smallest of all nations. The 21 inhabited islands are scattered across
3.1 million square kilometres (Figure 1), equivalent to more than 14 times the
geographical size of the UK. Based on 2022 Census data, the population of Kiribati
is approximately 120,000 (Secretariat of the Pacific Community, 2022). Kiribati's
people are Micronesian, and although English is the country’s official language,
95.7% of the population identify as I-Kiribati and speak Te-Kiribati.

Average life expectancy is 68 years (World Bank Group 2024). The median age
based on 2020 census data was 22.9 years, with 45% of the population under 19
years of age (SPC 2022) (Figure 2). The Human Capital Index is low at 0.49,
coupled with a high child-youth dependency ratio (59.7%). At the primary level, the
gross attendance ratio is reported at 102%; however, rates of participation decline
throughout secondary-level education. Primary schools and junior secondary
schools are available on all islands except for Kanton, which only has a primary
school. Senior secondary schools are present on only a few of the larger islands.
Basic literacy (reading and writing) rates are reported as being high (83%), with
higher rates in urban areas, and among girls and women.

Over half of Kiribati's population (N = 63,072, 52.8%) reside in the urban centre of
South Tarawa, the capital and most densely populated islet group. The only other
urban centre is Kiritimati (Christmas Island), with 7,369 residents (6.27%). Much of
the population is concentrated on these two islands and five additional islands in
the Gilbert group, each home to over 3,000 residents. South Tarawa has the
highest population density, with an average of 3,942 persons per square kilometre.
In Betio and Nanikai villages, densities exceed 10,000 persons per square
kilometre. Households typically consist of close-knit, extended families, with an
average household size of 6.5 persons in South Tarawa. Some households have
significantly higher occupancy levels, however. These demographic patterns
contribute to major social, environmental and health stressors, including
overcrowding, inadequate sanitation, frequent communicable disease outbreaks,
land degradation, pollution and insufficient infrastructure and employment
opportunities (Asian Development Bank 2014; Government of Kiribati 2021;
Institute for Health Metrics and Evaluation IHME 2022; Australian Aid and
Australia Pacific Climate Partnership 2024; Golden, Zamborain-Mason et al. 2025).
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Figure 1. Islands of Kiribati

: ® Kingman Reef (U.S.)
- - : 4 Palmyra Atoll (U.5.)
.
MARSHALL ISLANDS S [FeeCocoesosososes \
: | o Teraina \\
1
\
_________________________ 4 | Tabuaeran
| \ PAC C : '
! Makin e A A l F ' : <N
1 Butaritari - \\ H -~ \
! . S . > \
] Abaiangs, =Mkl © Y ! o Miritimati "N
1 TARAWA &' Tarawa - N 1 \
! ©Maiana _ \ * Howland (US.) ! N\
H Kuria  _ © Abemama B2 \‘ - Baker (US) : \
1 Aranuka (=3 e e ——— e .
Nonouti - 1 Jarvis (U.S)<! \
| “Banaba S Bors ° 1 0 N
: Tabiteuea S o pikunau lan ds : ! \\
< Onotoa Is 1 1
: Tamanas 4 000 o€ n ix Kanton : : \\
1 h  Enderbury L _____1 - \\
!_ _______________________________ : MeKean o Bimieo Rawaki w \
I Nikumaroro  Orona. © Malder —_ \|
1 ° Manra a 1
I I
I . 1
- i KIRIBATI e 2
. I o 1
. i |
L4 - I 1
] 1
TUVALU R S e : :
\ 1 . I [
) : . . . OCEAN - | |
1 I Caroli
\ i Tokelau (N.Z.) i A I Vooke S
\\ :— ------ e e e : U : 1
- -
\ I \ | 1 l
) i SN i . Cook [ okt !
S ] » Am. Samoa | Islands R e
X - r \ | I
N : WALLIS & ! SAMOA | (u.s.) ! (N.Z.) ! French
\ LoD | .
' i | FUTUNA | . | | Polynesia (F)

Source: World Atlas, 2025

GSED for children 0-36 months of age in Kiribati



Figure 2. Age—sex population pyramid, Kiribati 2020

Source: SPC Kiribati Census Atlas, 2022

Kiribati is classified as a ‘Threatened State’ and ranks among the most climate-
vulnerable nations globally (World Bank Group and Asian Development Bank
2021). Its landmass consists predominantly of low-lying atolls, with elevations of
only three to four metres above sea level maximum. Climate change-related
threats include sea-level rise leading to permanent inundation, increased
heatwaves and droughts, salinisation, intensified cyclones, biodiversity loss in
terrestrial and marine ecosystems, and the risk of large-scale human displacement
(Government of Kiribati 2016, World Bank Group and Asian Development Bank
2021). Climate effects, coupled with changing cultural and dietary patterns, and
the availability of nutrient-poor, highly processed foods also precipitated the so-
called double burden of malnutrition. In Kiribati, this manifests as the coexistence
of high rates of overweight and obesity, particularly among adults, with high rates
evident already in children over 5 years of age, coupled with high rates of
underweight and stunting in children aged under 5 years (Brinkman, Sincovich et
al. 2017; Golden, Zamborain-Mason et al. 2025). Associated nutritional and
disease burdens include high rates of anaemia and non-communicable diseases
such as diabetes and cardiovascular disease.

Geographic isolation, a dispersed population and exorbitant transport costs
further exacerbate service delivery and infrastructure development challenges,
significantly hindering poverty alleviation (Government of Kiribati 2016). In 2016,
Kiribati ranked 137th on the Human Development Index, highlighting persistent
development challenges (United Nations Development Programme 2016).

The economy is heavily reliant on fishing revenues, primarily from licensing fees,
alongside a modest agricultural sector, foreign aid and small-scale local trade
(Government of Kiribati 2016). Economic opportunities in the outer islands are
limited to copra production and artisanal fishing. The government’s economic
development strategy focuses on partnerships with local and international
stakeholders to enhance workforce skills, foster sustainable tourism (including
cultural heritage tourism), attract investment and develop critical infrastructure
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(Government of Kiribati 2021). These initiatives are encapsulated within the
Kiribati 20-Year Vision and supported by the interim Kiribati Development Plan
(Government of Kiribati 2016).

Kiribati's gross domestic product per capita stands at US$2089 (World Bank
Group 2024), with an increase of only 8.3% from 2019 to 2024. Labour force
participation was 54% in 2022 (SPC 2022). Unemployment remains high, ranging
from 11.3% to 30.6% (Government of Kiribati 2016; SPC 2022) while youth
employment rates (ages 15-24 years) are reportedly even more pronounced,
varying from 13.28% in South Tarawa to 54% nationally (Government of Kiribati
2016; SPC 2022). Elevated youth unemployment has been linked to increased risks
of delinquency and social disengagement.

On a positive note, the 2023-2024 Household Income and Expenditure Survey
indicates that poverty has declined significantly since the 2019-2020 data
collection round, with rates of extreme poverty (International Poverty Line of
USS2.15 per person per day) declining to 0.04% (Kiribati National Statistics Office
(KNSO) and SPC 2024, KNSO and SPC 2025). When compared against the poverty
line, poverty declined from 21.9% to 5.5% from 2019-2020 to 2023-2024, with
greater declines in rural (19.5%) versus urban areas (15%). Encouragingly, growth
was also highest among the least affluent households, with a 9.5% increase in
average consumption per adult. This growth coincided with an increased copra
subsidy, plus the introduction of the Support Fund for Unemployment (SFU) in
2022, whereby there are an average of 2.4 SFU recipients per household and at
least one SFU recipient in most households (95%). Households headed by
individuals with primary education had higher welfare growth, and therefore
greater declines in poverty, compared with those headed by individuals with
secondary or tertiary education. However, poverty is unevenly distributed across
the country, with the highest rates in South Tarawa (41% of Kiribati's least affluent)
and the Southern Division. Poverty is most closely linked with lower educational
status, but less associated with employment status.

Child development in Kiribati

Kiribati ratified the United Nations Convention on the Rights of the Child and in
January 2023 launched its inaugural Kiribati Early Childhood Development Policy
(KECD Policy) (Government of Kiribati 2022). This underscores the country’s
dedication to upholding children’s rights and emphasises the importance of
monitoring child development across the nation. This commitment reflects
Kiribati's broader goals of fostering a thriving, equitable and sustainable future for
all its citizens.

Kiribati was among the first countries in the world to undertake a national census
focused on the health and development of young children. In 2017, a census of all
children aged 3 to 5 years (N=7,194) utilised the eHCl, locally adapted as the
Kiribati Early Human Capability Index (KiEHCI)(Brinkman, Sincovich et al. 2017).
Through the assessment of child development across nine developmental
domains at the population level, the 2017 census highlighted a range of challenges
facing Kiribati’s children. These included limited healthcare access and significant
undernutrition, with about one-third of the children experiencing stunting. It also
identified areas for enhancement in caregiver—child interactions, which are crucial
for children's development. The census revealed notable variations in preschool
attendance rates, as well as disparities in child development outcomes across
different islands. These insights from the KiEHCI census were instrumental in
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understanding the multifaceted challenges in ECD in Kiribati, and provided a
crucial foundation for the launch in 2023 of the inaugural KECD Policy
(Government of Kiribati 2022). This underscores the country’s dedication to
upholding children’s rights and emphasises the importance of monitoring child
development across the nation.

For children under 3 years of age, however, data is limited to basic mortality and
morbidity information. The Kiribati Voluntary National Review and Kiribati
Development Plan Mid-Term Review, both conducted in 2018, found that child and
neonatal mortality were the highest in the Pacific, with the rate of under-5 mortality
standing at 50 per 1000 and neonatal mortality at 21 per 1000 live births. The
Kiribati Social Development Indicator Survey in 2018-2019 found a relatively high
prevalence of communicable diseases, including diarrhoeal illnesses and
pneumonia, in children under 5 years of age, coupled with low rates of national
child vaccination, with only half of children at 35 months fully vaccinated. In a
recent study of anthropometric data from I-Kiribati children under 5 (n=1436),
23.9% were found to be stunted and a further 6.9% were found to be wasted
(Golden, Zamborain-Mason et al. 2025). Rates of moderate to severe stunting
were found to be slightly higher for boys (24.9%) versus girls (22.7%) and were in
the range of being of high public health significance (20-29%).

Given the gap in understanding the development of children under the age of 3
years, validating the GSED SF in Kiribati enables the government and community to
monitor and prioritise the impacts of maternal, new-born and child services and
inform service delivery requirements.

Ultimately, the resultant data obtained via the GSED can be used to inform
expanded service provision for children’s development, including increased
caregiver supports. Adding a child development measure to the current health
indicators makes it possible to focus on thriving rather than not just surviving (i.e.
the health metrics are focused on death and disability). The GSED therefore
provides an understanding of how well children are developing, rather than only
focusing on disability and delay.
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Aims

This project aimed to adapt and validate the GSED SF, including the testing of
measurement invariance and psychometric properties, for use in Kiribati. The
project initially determined the instrument’s face validity and cultural and context
neutrality, followed by test—retest reliability, inter-rater reliability at the score and
item level, construct validity and the instrument’s ability to discriminate between
known groups. A valid and reliable GSED adapted for Kiribati offers the
government and community agencies an open-access tool to effectively monitor
and evaluate ECD. Further, the instrument allows for international comparison for
children aged 0—36 months.
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Methods

Study design and study sites

The GSED SF validation study employed a cross-sectional design. As study sites
included randomly selected villages across South Tarawa, the urban capital of
Kiribati, the sample was not nationally representative. Five villages were initially
recruited (Bairiki, Nanikai, Banraeaba, Bonriki and Taborio), with a further two
villages (Ambo and Etia) recruited to meet sampling requirements. The
socioeconomic characteristics of the surveyed villages were reasonably
consistent. For example, the average household size was similar across these
villages (5.5 to 7.2 persons), comparable to the average household size of 6.5
across South Tarawa, but higher than the national average of 4.8 (SPC 2022).
Households in South Tarawa also have a higher average monthly income (AUS
1,706) compared to the national average of AUS 1,392, and AUS 1,126 for rural
areas (Kiribati National Statistics Office 2021).

Preparation and feasibility

The instrument was translated into the local language, Te-Kiribati, in 2024,
according to guidelines provided by WHO (World Health Organization 2023d).
WHO GSED supporting materials were also translated, including the GSED SF User
Manual and Item Guide. Each step of the translation process was conducted by
separate, independent and experienced translators, all of whom had a background
in child education. The process was reviewed by Kiribati Ministry of Education
staff, including members of the Kiribati Teachers College, the Kiribati Language
Board Committee, the Early Childhood Care and Education sector, and members of
the Early Childhood Development Technical Working Group, in addition the WHO
GSED team.

As part of this process (Figure 3), the agreed consensus translation was back-
translated into English by two independent, experienced translators and reviewed
by the project team. The project team, which included English and Te-Kiribati first-
language speakers, then reviewed the items, including the consensus translation
and the English back translations, against the original GSED SF. In total, 34 of the
items in the consensus translation were modified where the meaning of Te-Kiribati
item translations was ambiguous, unclear or appeared to convey an alternative
meaning to the original English. A further back translation was then undertaken for
these items by an additional independent translator. These items were again
reviewed by the project team to reach a final translation.
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Figure 3. GSED SF Translation procedure

1. Translation from English to Te-Kiribati by 2 independent franslators

2. Te-Kiribati consensus translation by independent franslator

3. Consensus translation reviewed by MOE and study staff

4. Back translation into English by independent translators with ECD
experience

5. Review of English translated items against original GSED items by
proiect team

6. Modification of any items with ambiguous/incorrect meaning

7. Review by WHO

Each step was recorded to ensure transparency of the process and these, in
addition to the final version, were submitted to WHO for review. Following this
review, it was decided that nine items required translation revision, while a further
18 required further review. Of these, 16 items required revision (10 minor, six
major) with a repeat back translation to ensure accuracy. The translations then
underwent a final review and approval by the WHO. Any adjustments that arose
from the translation, adaptation and piloting processes were reflected across the
associated training and support resources. Referring to Figure 3 above, it took
seven returns from step 7 back to step 4 before we obtained an approved
instrument for use in Kiribati.

Face validity and cultural and context neutrality of the GSED SF plus additional
study measures and supporting materials were conducted using purposive
sampling of diverse stakeholders, including senior staff from government
ministries such as the Ministry of Education, Ministry of Health and Medical
Services, non-government stakeholders, caregivers and senior community
members. Face validity involved the subjective assessment of the presentation
and relevance of the survey to test the items in terms of clarity, lack of ambiguity,
translatability into Te-Kiribati, relevance and reasonableness. Cultural and context
neutrality testing of GSED SF items ensured that items were not biased against the
cultural practices and expectations of children in Kiribati. While GSED was
designed to be neutral and universally valid across cultures and contexts, it is
recognised that adaptations may be warranted for specific items across different
settings (World Health Organization 2023d).
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Study sample

The study sample included caregivers of children between 0 and 39 months of
age, living in the study area. Inclusion criteria included that the caregiver had a
child aged between 0 and 40 months, was available to participate, and was aged
16 years or over. Although the instrument is designed for children aged up to 36
months, sampling a small number of children aged 36—40 months ensures there
are enough children to check the psychometric properties of the most difficult
items of the GSED SF.

Recruitment and consent

We initially randomly selected five villages (Bairiki, Nanikai, Banraeaba, Bonriki and
Taborio), and recruited a sample of convenience of 100 families for each. As
recruitment was uneven across villages, due either to the unavailability of
caregivers to participate or the failure to meet sampling requirements of even
numbers of children by age and sex bins, a further two villages (Ambo and Etia)
were randomly selected for recruitment. We sought endorsement from the local
councils/maneaba of South Tarawa to approach families within their area and
invite them to participate. Recruitment involved both primary and secondary
caregivers. To minimise clustering of scores within households, if more than one
child per caregiver unit (including siblings and twins) met the inclusion criteria,
data was collected on the child with the most recent birthday.

The primary caregiver was defined as the person who provided most of the care
for the child and thus had the greatest knowledge of the child’s abilities and
behaviours, while the additional caregiver was a person who provided care and
had knowledge of the child. Caregivers were provided with information about the
project, participation requirements and details of the management of personal
information and data. They were asked to provide consent for their participation in
the project. Refusals to participate and dropouts were recorded, and replacement
participants were found.

Sampling scheme

The proposed study sample for recruitment comprised caregivers of 500 randomly
selected children between 0 and 40 months of age. For inter-rater reliability, the
proposed sample consisted of the primary caregivers of the first 200 children, with
a secondary caregiver for the same child simultaneously interviewed by a different
fieldworker. For test-retest (repeat-test reliability), the proposed sample consisted
of the last 200 caregivers from the original sample re-answering the GSED SF for
the same child, two weeks later, with the same fieldworker.

Data collection

Measures

Global Scales for Early Development Short Form

The development of the GSED was previously described by McCray, McCoy et al.
(2023), with detailed background and implementation information provided within
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the WHO User Manual (World Health Organization 2023b). The GSED SF is
caregiver-reported and intended to capture ECD at the population level or for
programme evaluation. It is based on 22 established instruments using cross-
sectional and longitudinal data from over 70,000 children from 31 countries, and
measures cognitive, motor, language and socioemotional domains. All items have
yes/no/don’t know answers. The survey comprises 139 items and applies an
adaptive testing approach in which items are presented at the ability level of the
child, with subsequent items dictated by the ability of the child, thus reducing the
number of questions required per child (Appendix A). The GSED SF is available in
both paper and app-based (GSED App) versions. This study used the latter.
Annexed materials such as visual aids were available to provide visual cues to the
caregiver to assist in understanding the questions.

The Developmental score (D-score) is a single holistic metric with an interval
scale. It is based on assessment along a developmental continuum of age-
appropriate items across cognitive, motor, language and socioemotional domains.
It was developed to provide an internationally standardised population-level
measure of development for children aged 0-36 months. The D-score can then be
used to calculate the Development-for-Age z-score (DAZ) to control for age. This
facilitates comparison between different age groups and populations (World
Health Organization 2023a). The DAZ is scaled for age, with a normal distribution
about a mean of 0 and variance of 1 and can be compared against age-
appropriate reference populations. The initial development of the GSED used
reference populations from three LMICs (Bangladesh, Pakistan and the United
Republic of Tanzania), with a study on norms and standards currently underway to
provide a closer estimate of the projected development of children under
conditions without significant developmental challenges. The latter will provide
greater clarity on the benchmarking potential of the DAZ. The main outcome
measures were the D-score and DAZ.

Contextual and demographic measures

A paired household survey provided contextual information including family and
household structure, socioeconomic details, access to and use of health and
education services, and community context. The household survey was developed
by the study team and included items regarding caregiver practices and
involvement. The items were based on previous Government of Kiribati censuses,
and common relevant survey scales as used in the Kiribati Demographic and
Health Survey and UNICEF Multiple Indicator Cluster Survey instruments, in
addition to previous household/caregiver questionnaires developed by the
Principal Investigator (SB) for use in LMICs. The areas covered included
household assets/socioeconomic indicators, household characteristics, including
sanitation, computer, internet and mobile phone usage, caregiver literacy, early
childhood environment, food security, parental practices (warmth/hostility),
immunisation, recent health history for the child, health supplements/medicines,
health care utilisation, and childcare/playgroup/ preschool participation.

Schedule

Data collection was undertaken from September to December 2024 by an I-Kiribati
team of three team leaders and two fieldworkers, all of whom had previous survey
experience. Team leaders oversaw the data collection practices to ensure quality
control. Data collection took place in a private setting, usually the participant’'s
home, and was conducted in Te-Kiribati. All data was collected on tablets using
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the GSED SF digital data entry survey developed by WHO on the ODK collect
platform.

Data collection challenges

Teams encountered various challenges relating to data collection plans and
progress. These are presented in Table 1, along with the rectification measures
employed by the teams.

Table 1. Challenges and solutions to data collection

Challenge Rectifying measures
encountered
Lack of Teams attempted to schedule data collection to

community/domestic
privacy for data
collection

maximise household privacy

Primary caregiver
unavailable at time of
data collection

Fieldwork teams conducted up to three sweeps of
villages to locate and survey caregivers of eligible
children

Inadequate numbers
of children to fill the
age and sex bins

Monitoring/tallying of age and sex bin totals throughout
data collection

Two additional randomly selected villages to continue
data collection until the age and sex bin quotas were
reached

Disruption to data
collection due to
weather conditions

Flexible data collection scheduling with ongoing liaison
between fieldworkers and
Maneaba/communities/caregivers

(flooding)/coinciding
with data collection
schedules of non-
Thrive
research/government
projects

Unsolicited input from Fieldworkers attempted to establish privacy for data
family/community collection
members to GSED

items Fieldworkers emphasised the importance of following

the correct survey process

Training and quality control

Fieldworker recruitment

Fieldworkers were recruited from local communities. Where, possible we sought to
recruit individuals who possessed a secondary-school qualification and
experience in data collection and working with families.

Fieldworker fraining

Following the WHO GSED guidelines, fieldworkers were provided with the official
GSED SF user manual (Global Scales for Early Development v1.0 Short Form
(caregiver-reported) User Manual) (World Health Organization 2023b). The manual
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includes information on the background to the GSED SF, guidelines on the correct
administration of the form/items, and advice on dealing with unexpected and
challenging situations. The manual was used in conjunction with the GSED SF Item
Guide (World Health Organization 2023c), which provides detailed information on
the administration of each item.

An initial GSED SF training workshop in conjunction with an online training module
was conducted by WHO staff and undertaken by senior study staff, including two
in-country research coordinators. This was followed by a 5-day training and
certification workshop (conducted by a trained local master trainer) to provide
local fieldworkers with training in the accurate administration of the GSED SF. The
latter workshop was conducted in English and Te-Kiribati and supported by
materials adapted and translated into Te-Kiribati, including the GSED SF User
Manual and Item Guide, slide presentations, discussion, audiovisual aids, and
practice exercises.

The objectives of the workshop included:
e anintroduction to the GSED SF and its purpose
o for fieldworkers to gain familiarity with the GSED SF

e introduction and training on the use of the guidelines and methods of
administration in the App-based format

o for fieldworkers to demonstrate competency in the administration of the
GSED.

Following the workshop, fieldworkers had ongoing access to in-person support
from the in-country research coordinators, in addition to phone and web-based
support by the project team.

Sample size

The GSED validation was not intended to yield nationally representative results.
Instead, we aimed for a convenience sample of 500 children and reported 95% Cls
for all estimated validity metrics. The target sample size was large enough to be
able to estimate the D-score distribution for Kiribati matched against the original
applications of the GSED in the pilot countries. Inter-rater and test—retest reliability
were to be assessed using sub-samples of 200 children, respectively.

Statistical analyses

We conducted analyses to determine the measurement properties of the GSED SF,
to understand its reliability in assessing ECD in Kiribati. Rasch models were fitted
to the item data. This statistical approach ensured that the developmental
milestones assessed were age-ordinal, reflecting the expected progression of
skills with age, and facilitated the creation of the D-score, thereby providing a
single continuous metric indicative of a child's developmental level. To ensure that
the GSED SF was fair and unbiased, including across gender, caregiver education,
and socioeconomic status, measurement invariance tests were conducted
investigating differential item functioning and differential test functioning. Our
results were compared to previous validation studies using the GSED in different
populations.
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Intraclass Correlation Coefficient (ICC 2,1) was used to explore reliability at the D-
score level with Gwet’s AC1 applied at the item level. Both test-retest and inter-
rater reliability were assessed through intraclass correlation coefficient analyses,
along with visualisation through Bland and Altman plots to explore discrepancies
between raters (Bland and Altman 1986). Known groups validity was assessed
using linear regression analyses to determine if the GSED discriminated by gender,
home stimulation and socioeconomic indicators, including maternal education
level.
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Results

Adaptation and translation process

Cultural and context neutrality of the GSED SF items was tested through extensive
discussions with and integration of feedback from Ministry of Education staff and
key stakeholders involved in ECD-relevant sectors in Kiribati. However, cultural
adaptation and translation of the GSED SF presented various challenges. In terms
of the translation logistics, a smaller nation such as Kiribati has limitations in the
number, experience and availability of translators. As the translation process
continued through various rounds, it became increasingly challenging to locate
translators who possessed the required skills and had not previously been
exposed to the items. This was managed through input from bilingual (English and
Te-Kiribati) study staff, as well as engagement and advice from Ministry of
Education staff.

Global Scales for Early Development Short Form: Local
examples

Where necessary, items included culturally appropriate examples. For item SFQ77
Can your child break off a piece of food and feed it to him-/herself? [Use local
examples of food], examples of breadfruit and coconut were used.

Vocabulary

Some English words did not have direct equivalency in Te-Kiribati. For example,
item SF110 Can your child correctly ask questions using any of the words ‘What’,
‘Which’, ‘Where’ or ‘Who'? provided challenges in the use and translation of
guestion words. In Te-Kiribati, the meaning of question words depends on the
context and many question words in English have more than one Te-Kiribati
equivalent. For example, which can be translated as antai and aekakira, or as ae
engaa mai iai when specifying one or two items/people/objects. Similarly, aika can
mean which or who. To resolve these issues and reach a consensus, consultation
with local translation staff and language reference materials were used.

Meaning

Challenges arose when Te-Kiribati translations and back translations adjusted the
meaning of items. For item SF045 Does your child play by tapping an object on the
ground or table? the Te-Kiribati translations removed the action of holding and
tapping the object, ending up with Does your child play by beating the ground or the
table? To reach the consensus translation, the item was then amended to include
‘to hold an object’ and further clarity on banging/tapping the object against
something.

Long/complex items
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Items that included more detail and longer descriptions of an action were often
more problematic to translate. The last sentence of item SF033, When your child is
on his/her tummy, can your child hold his/her head straight up, looking around for
more than a few seconds? Your child can rest on his/her arms while doing this,
proved challenging for translators. Back translations included Does he take a rest
and lie on his hands while doing that? and When he/she is doing this, does he make
it a habit to place his/her chin on his hands when resting? After numerous failed
attempts to capture the original meaning of this sentence, namely that the child is
allowed to rest on his/her arms while completing the task, it was deleted, with the
final item being When your child lies down (on his/her stomach), can he/she hold
his/her head up and look around for a few seconds?

Master training and implementation

Overall, the WHO GSED SF online training modules (in English) were well received
by the fieldworkers during the five-day training workshop. The main challenge
involved navigating and understanding some of the content for fieldworkers
whose primary language was Te-Kiribati, with English as a second language. This
was managed through support from the bilingual master trainers and translation
of the study and supporting materials into Te-Kiribati.

The instrument and use of the GSED App was found to be acceptable to both
fieldworkers and participants. The main challenge that fieldworkers reported in the
use of the tool was the difficulties associated with calculating the age-appropriate
starting item for the retest.

Participants

Data from 569 primary caregivers who completed the GSED for one of their
children were included in the final analysis (Figure 4). Consistent with the WHOQ'’s
protocol for validation, the sample consisted of even numbers of children by sex
and three-month age bins. While 571 primary caregivers completed the GSED, data
from two surveys were excluded from the analysis as more than one child was
surveyed per household in these cases. Inter-rater reliability was also tested for
the first 216 of the 569 children, whereby two caregivers simultaneously but
separately responded to the GSED SF for the same child. A total of 213 caregivers
participated in the test—retest, where they repeated the survey with the same
fieldworker one to two weeks after the initial data collection round. Three
participants were lost to follow-up in the test-retest surveys and an additional
three primary caregivers from the original sample were randomly recruited to
replace them.
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Figure 4. Participant flow diagram
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*Two additional villages were randomly added when forecasting suggested sample estimates could

not be reached by the initial five villages.

Demographic information is presented in Table 2. Slightly more children were male
(52.7%). There was a relatively even spread of participants across age categories,

suggesting that the stratification method used was effective. More children were

sampled from Bonriki (36.6%) than any other village, followed by Banraeaba
(16.5%) and Nanikai (11.6%). Taborio had the fewest children sampled (3%). Most
of the surveyed primary caregivers were mothers (77%), with the next most
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common category being grandmothers (12.5%). Only 5.4% of the primary
caregivers completing the survey were fathers.

Table 2. Child and participant characteristics

Variable Number Percent

Total number of children surveyed 569 100

Child gender
Female 269 47.3
Male 300 52.7
Missing

Child age category (months)
0-6 95 16.7
6-12 91 16.0
12-18 106 18.6
18-24 87 15.3
24-30 90 15.8
30-36+ 100 17.5

Child's home village
Ambo 46 8.1
Bairiki 69 12.1
Banraeaba 94 16.5
Bonriki 208 36.6
Eita 53 9.3
Nanikai 66 11.6
Taborio 17 3.0
Missing 16 2.8

Primary caregiver surveyed
Mother 438 77.0
Father 31 5.4
Grandmother 71 12.5
Grandfather 10 1.8
Sibling 1 0.2
Aunt 17 3.0
Other 1 0.2
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GSED results

Results for the GSED SF represented by the D-score are presented in Table 3. Less
than two-thirds (62%) of the sample passed the development milestones for their
age. One child was censored from this analysis due to mismatching date of birth
between their household and GSED surveys.

Table 3. D-score results N=569

Mean Standard Minimum  Maximum

deviation  value value
Age in years (decimal) 1.52 0.89 0.01 3.26
Percentage of passed milestones 0.62 0.12 0.31 0.97
D-score (ability estimate) 50.86 16.68 7.39 83.01
Standard error of measurement 1.74 0.25 1.30 2.64
DAZ: D-score adjusted for age -0.75 1.20 -5.77 4.93
Unweighted mean square residual 0.95 0.45 0.26 4.92
Standardised mean squares -0.37 0.93 -2.57 3.64
Weighted mean squares 0.94 0.21 0.48 2.43
Standardised weighted mean squares  -0.38 1.02 -2.58 4.02

When D-scores were plotted against age, as expected scores generally rose with
age; however, the distribution also widened as age increased (Figure 5). We also
note that the curve began to flatten from around age 1.5 to 2 years. This is more
evident in Figure 6, which plotted DAZ against age. In the reference population,
DAZ has a mean of 0 across all ages (represented by the middle-dashed black
line). In Kiribati, the mean DAZ was -0.75, which indicated that most children fall
below the reference population mean. Furthermore, the number of children falling
below the dotted line increased with advancing age. This relationship between
DAZ and age was meaningfully negative; with each year of age, DAZ decreased by
-0.38 (95% C1-0.49 t0 -0.27) (Table 4).

GSED for children 0-36 months of age in Kiribati



23

Figure 5. D-score plotted against age
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Table 4. Linear regression of DAZ and age
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Coefficient 95% ClI
Age in years (decimal) -0.38 -0.49  -0.27
Intercept -0.16 -0.35 0.03

Inter-rater reliability and test-retest reliability were examined for consistency of D-

score results across survey administrators and over time. Overall,

intraclass

correlation was very high for both inter-rater reliability 0.96 (95% Cl 0.95 to 0.97)
and test-retest 0.98 (95% CI 0.97 to 0.98). Bland—Altman plots for test-retest and
inter-rater reliability (Figures 7-8) show increased variation as the difficulty of
questions increased, particularly for inter-rater assessments. However, variation
was relatively limited overall, with no other biases observable. Scatter-plots of D-
scores from both test-retest and inter-rater reliability similarly demonstrate wider

variation in D-scores with increasing item difficulty (Figure 9-10).

Figure 7. Bland—Altman plot for test-retest reliability
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Figure 8. Bland—Altman plot for inter-rater reliability 25
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Figure 9. Scatter-plot of D-scores (N=426) from test-retest testing. Shaded areas indicate
the lower and upper limits of the 95% CI.
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Figure 10. Scatter-plot of D-scores (N=432) from inter-rater reliability testing.
Shaded areas indicate the lower and upper limits of the 95% CI.
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Gwet's AC1 (Appendix B) highlighted various items falling below the 0.4 cutoff.
These were also more common as the child aged and among the more subjective
items. For example, the ICC for item SF135, ‘Can your child tell you when others are
happy, angry or sad?’, was 0.35 (95% Cl -0.32 to 1.0) for test—retest reliability.

As expected, disagreement in the D-score was higher for inter-rater versus test—
retest reliability and increased with the complexity of the item. For example, item
SF122 ‘If you show your child 2 objects or people of different sizes, can he/she tell
you which one is the bigger one and which is the smaller one? had Gwet's AC1 of
0.22 (95% CI-0.16 to 0.59) for inter-rater reliability, and 0.51 (95% CI 0.13 to 0.90)
for test-retest reliability. The degree of subjectivity of items increased with
increasing child age, resulting in lower levels of reliability.
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Household survey results

Household characteristics

A total of 517 household surveys were undertaken, with 484 successfully linked to
GSED SF results. Due to the length of the household survey, fieldworkers were
often unable to conduct both the GSED and household survey on the same day,
necessitating a second visit. Data on the characteristics of household members
are presented in Table 5. Of the matched data, household roster information was
collected for 3,438 household members. The average age of household members
was 26 years. The average household size was large, with on average 7.1
members. It was common for members of the extended family (grandparents,
uncles, aunts and cousins) to reside with the child. Most families surveyed had
more than one child, with the primary child having on average 1.2 siblings. On
average, households had earned AUS 11,193 in the previous 12 months (Table 6).

Table 5. Household members

Summary
N %
N 3,438 100
Household member’s relationship to child
Mother 430 12.51
Father 393 11.43
Siblings 578 16.81
Grandparent 464 13.50
Uncles/aunts 674 19.60
Cousins 329 9.57
Relative 46 1.34
Non-relative 43 1.25
Is target child 441 12.83
Missing 39 1.13
Primary respondent’s relationship to GSED child
Mother 307 63.43
Father 64 13.22
Grandparent 75 15.50
Aunt/uncle 23 475
Brother/sister 1 0.21
Other relative of child 1 0.21
Formal foster/adopted parent 7 1.45
Other (specify) 3 0.62
Missing 3 0.62
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Table 6. Household characteristics

Summary
N 484
Average annual total household income (8) 11,793 mean 11,683 SD
Average age of roster member (years) 25.92 mean 17.77 SD
Average number of household members (N) 7.11 mean 3.52SD

The respondent was asked to provide information on the household head (Table
7), although in seven households a household head was not nominated. The
majority (70%) of the household heads were male. It was most common (77%) for
the household head to be either the father (39.1%) or a grandparent (38%). The
average age of the household head was 43 years, and 79% had completed
secondary education. Approximately half had been employed in the previous 12
months, with average earnings of AUS 7,156 for those who were working.

Table 7. Characteristics of head of household

Summary
N %

N 477 98.55

Head of household not identified 7 1.45
Household sex

Male 339 70.04

Female 136 28.10

Missing 9 1.86
Relationship to child

Mother 58 11.98

Father 189 39.05

Siblings 1 0.21

Grandparent 185 38.22

Uncles/aunts 35 7.23

Relative 5 1.03

Missing 11 2.27
Highest completed level of schooling

Did not attend any education 3 0.62

Primary 55 11.36

Secondary 381 78.72

Tertiary 33 6.82

Missing 12 2.48
Participated in work in the last 12 months

No 240 49.59

Yes 236 48.76

Missing 8 1.65
Average age (years) 42.55 mean 13.44SD

Approximate total earnings of head of household in the last 12 $7156 mean $6055 SD
months
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Parent characteristics

We then looked at the characteristics of the child’s mother (Table 8). Most
mothers had completed secondary-level education (74%), with 10% having
completed tertiary education. The average age of mothers was just under 30
years. Only 20% had undertaken work in the last year, with an average wage of AUS
6,534 for those who did participate in work.

Table 8. Demographic characteristics of child’s mother

Summary
N %
N 430 89.84
Child’s mother not identified 54 11.16
Highest completed level of schooling
Primary 10 2.07
Secondary 361 74.59
Tertiary 52 10.74
Missing 61 12.60
Participated in work in the last 12 months
No 333 68.80
Yes 94 19.42
Missing 57 11.78
Average age (years) 29.82 6.37
mean SD
Average approximate total earnings in the last 12 months $6,534.0 $5,711.77
mean SD

On average, fathers demonstrated lower educational achievements than mothers
(Table 9). Only 66% and 7% of fathers had completed secondary and tertiary
education, respectively, compared with 75% and 11% of mothers. Workforce
participation was higher, however, with just over 50% of fathers having
participated in some work in the last 12 months, compared with only 20% of
mothers. The average wage of AUS 6,720 was slightly higher than for working
mothers. The average age of fathers was 32 years.

Table 9. Demographic characteristics of child’s father

Summary
N %
N 393 81.20
Missing 91 18.80
Highest completed level of schooling
Did not attend any education 1 0.21
Primary 36 744
Secondary 319 65.91
Tertiary 32 6.61
Missing 96 19.83
Participated in work in the last 12 months
No 145 29.96
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Yes 247 51.03
Missing 92 19.01
Average age (years) 31.91 7.24
Average approximate total earnings in the last 12 months ($) 6,760.07 6,990.58
mean SD

Parent- social activities

We also asked about the number of days parents spent consuming kava, attending
bingo and participating in church fundraising activities. In prior consultations,
stakeholders had expressed concerns over these specific activities as they felt
that they could potentially have an impact on the caregiver and family member’s
time and availability for childcare and engagement with their children (Table 9).

Overall, in terms of average days per week spent consuming kava, usage was
highest among fathers (1.2 days) compared with mothers (0.2), whereas the
reverse was true for bingo. Mothers spent an average of 1.2 days per week playing
bingo, whereas fathers spent only half a day per week (0.5). Time spent on church
activities was relatively high for both fathers and mothers (1.8 days per week).
Church commitments thus appeared to have the greatest impact on caregiver's
leisure time (average 2 days per week).

Table 10. Participation in social activities (days per week)

Activity Head of Mother Father
Household

(Average number of days per week) mean SD mean SD mean SD

Consuming Kava 0.93 1.43 0.22 0.83 1.22 1.41

Attending bingo 0.89 1.75 1.25 1.74 0.52 1.36

Participating in church activities 2.00 2.19 1.84 2.11 1.78 2.09

Number of observations (n=393) (n=428) (n=388)

Early childhood education and care attendance

A majority of children were reported to be participating in ECEC from 30 months of
age onward. Figure 11 shows the rate of attendance to preschool by child
categories of age in months. Within the sample, ECEC attendance began from 6—
11 months of age and the proportion of ECEC attendees gradually increased to
more than half at 30—36+ months.
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Figure 11. ECEC attendance by age group (years)
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Table 11 presents attendance rates by ECEC type. Only one-quarter of children
(24.6%) attended some form of ECEC, and nearly all of these had attended
preschool. The only other modality attended was playgroup, although these
numbers were very low (0.8%).

Table 11. ECEC attendance by type

Summary

ECEC type N %
Childcare

No 484 100
Playgroups

No 480 99.2

Yes 4 0.8
Preschool

No 373 771

Yes 111 22.9
Other forms of ECEC

No 484 100
Any form of ECEC

No 365 75.4

Yes 119 24.6
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Child’s screen time

Caregivers were asked to report the number of minutes per day, on average, for
which the child was exposed to screen time. Unsurprisingly, screen-time use
changed as children aged (Figure 12). While 80% of newborns and infants under 6
months old spent no time viewing screens, the proportion of children between 12
and 24 months with no screen-time exposure reduced to between 35% and 40%.

Above 24 months of age, the most common response was from 30 minutes to one
hour.

Figure 12. Average screen time per day: child
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Relationship between development-for-age
Z-scores (DAZ) and household survey
results

The relationships between DAZ and household and family contextual information
were assessed to determine whether DAZ discriminated against known groups.
This was achieved by using linear regressions stratified by age (0-17 months, 18-
36+ months) to assess the impact of external contextual factors, and whether
there was any difference in the relationship for different age ranges. To account
for any within-group correlation, all regression analyses also clustered standard
errors by village. Univariate analyses are presented first, followed by a multivariate
regression analysis.

No meaningful relationships were found between DAZ and family factors,
including household size, number of siblings or mother and father’s age.
Exploration of the relationship of DAZ and child gender through an interaction
effect with age showed an increasing gap between the scores of girls and boys
(Figure 13). At around 18 months, girls begin to score a meaningfully higher DAZ
than boys. This suggests that within our observed sample, older boys tended to
score lower than older girls, but little difference was found in younger boys and
girls.

Figure 13. Relationship between DAZ and child’s gender and age
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We did identify a meaningful relationship between mother’s highest education
level and DAZ, but only for children aged above 18 months. Mother’s highest
education was relatively imbalanced (as shown in Table 8), with more than 85% of
mothers having completed secondary education. Nonetheless, linear regression
found that, in models stratified to children older than 18 months, children with
mothers who had completed secondary education scored a DAZ 0.62 (95% Cl 0.1
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to 1.13) points higher than mothers who had completed primary education, and
mothers who completed tertiary education scored a DAZ 0.97 points higher (95%
Cl 0.36 to 1.58) than mothers whose highest education was primary-level. No
relationship was present for levels of father’s highest education, nor was there any
meaningful interaction effect between both mother’s and father’s highest
education. This suggests that older children with mothers who have had
secondary or tertiary education tended to have higher levels of DAZ, whereas no
difference was found for younger infants.

Development-for-age Z-scores (DAZ) and early childhood
education and care attendance

As mentioned previously, the majority of ECEC attendance was at preschool,
although overall attendance rates at any form of ECEC was low at 25%. No
meaningful relationship between DAZ and ECEC attendance was found for
children in the sample in an unadjusted model, suggesting that DAZ did not differ
among children who attended or did not attend in both younger and older age
groups. Within our data at the 0—3 age range, ECEC was yet to show any impact,
whereas previous work using the eHCI in the 3-5 range has shown considerable
improvement for ECEC attendance.

Child’s screen time and development-for-age Z-scores (DAZ)

In unadjusted models, there was some evidence of a negative relationship
between screen time and DAZ. Figure 14 shows the estimated effect of various
levels of screen-time usage on DAZ. Models stratified by children aged 0-17
months estimated that exposure to one to two hours of screen time was
associated with poorer development, with lower DAZ scores reduced by -0.80 (95%
Cl-1.53 t0 -0.06) compared to no screen time at all. This result was marginally
meaningful, suggesting large amounts of measurement inaccuracy, which would
benefit from larger sample sizes. For older children, no relationship was seen in
any of the screen-time categories.
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Figure 14. Relationship between screen time and DAZ
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In order to explore how screen time affected DAZ, while accounting for changes
to screen time as children aged, we ran an interaction model of screen time and
child age on DAZ. The modelling (Figure 15) shows that the effect of screen time
is less clear. Much of the difference in screen time relative to age is driven by
unmeasured factors, with no discernible pattern.

Figure 15. Interaction model of screen time and child age on DAZ
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Parent social activities and development-for-age Z-scores
(DAZ)

The exploration of the association between household social activities — such as
kava, bingo and attending church activities — on DAZ was modelled separately in
unadjusted linear models, in terms of the household overall, mothers and fathers,
stratified by children between 0-17 months, and children 18-36+ months of age.
The stratification was performed to explore the differential impact of environment
at different ages, as we expect larger variation in both the GSED tool (due to the
increase in difficult items at older ages), and the larger impact of environment
expected at older ages.

Figure 16 shows the estimated effect of each day of the week on which caregivers
or family members attended kava, bingo or church fundraising activities, and the
effect this has on DAZ for each activity and by each caregiver, respectively. Point
estimates of kava use, in particular, show a trend of negative association withDAZ
for older children, particularly when attended by the child’s father and other
household members. Model estimates suggest that, on average, for each
additional day fathers attend kava, DAZ reduces by -0.06 points (95% CI -0.12 to -
0.004). For the overall household, for each day attended DAZ reduces by -0.1points
(95% CI-0.17 t0 -0.03). These estimates suggest that children’s DAZ would be 0.3
points lower for children whose father attended five days a week on average. The
relationship between attending bingo and DAZ is unclear; however, children of
parents who are involved in church fundraising appear to have very limited
evidence of benefit at less than 18 months of age. Data with more participants
may help provide more definitive estimates.

Figure 16. Linear modelling of household social activities and DAZ
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Household income and development-for-age Z-scores (DAZ)

The average total household earnings in the previous 12 months were, on average,
AUS 11,193. The distribution of household earnings is shown in Figure 17. Models
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of DAZ on total household income found no relationship between the two. There
was, however, a relationship between the mother’s but not the father’s
employment status and child development outcomes for children aged 18-36+
months. Older children with mothers who were employed had DAZ scores 0.24
(95% CI1 0.006 to 0.48) points higher than children whose mothers did not work.
However, for employed mothers, there was no relationship with the amount of
income they had earned in the previous 12 months, suggesting that gainful
employment is more important than the amount earnt. Earnings for working
mothers has high variability (mean $6,534, SD $5,711, Table 8), potentially making
trends difficult to identify.
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Figure 17. Average annual household income
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Multivariate model of key characteristics against development-
for-age Z-scores (DAZ)

A final multivariate model of key external characteristics on DAZ assessed the
relative impact of various external factors on ECD stratified by age. Large
multivariate models are often difficult to interpret, and there can be tradeoffs, with
adjustments leading to effects being washed out by competing covariates.
However, they may provide insight into particularly influential factors.

The models (Figure 18) showed meaningful effects for mother’s highest education
(positive), mother’s kava use (negative), and father’s church fundraising
attendance (negative). Compared to the univariate models presented previously,
the effect of screen time, mother’'s employment, and household and father’s kava
use have disappeared. As the model utilises complete cases only, further stratified
by age category, measurement inaccuracy is likely to be high. Given this restricted
sample size and the number of covariates, it is also likely that the model is
reaching a point of saturation, leading to wider confidence bands. Nonetheless,
given that both the multivariate and univariate analyses generally show effects for
both mother’s characteristics, including education level and employment, and
household activities by caregivers, such as kava use, these factors are likely to
have some level of influence on children within the 0—36 month age range.

As a general trend, we note that the pattern of smaller effect sizes and greater
uncertainty for the 0-17 month group may indicate that, at younger ages, variation
in developmental outcomes is less strongly driven by measured environmental
factors, while at 18—36 months, socioeconomic and parental influences become
more pronounced and detectable.

GSED for children 0-36 months of age in Kiribati



Child

Mother

Father

Household

39

Figure 18. Multivariate model of key characteristics against DAZ
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Discussion

Our study successfully culturally adapted and validated the GSED SF for use in
Kiribati. The cultural adaptation and translation of the GSED SF nevertheless
posed various challenges. These included limitations in the availability of
translators, lack of comparable vocabulary between English and Te-Kiribati,
nuances of the meaning of items, and the translation of more detailed, complex
items. A range of strategies were employed to overcome or minimise the impact
of these factors and ultimately enable the GSED SF to be used as intended, with
minimal modifications.

Fieldworkers found the instrument accessible and easy to administer. In their
recent cultural adaptation of the GSED SF and LF for an Ethiopian context, Yibeltal,
Teklehaimanot et al. (2025) encountered similar challenges to those of our study,
including in language translation and related difficulties of use in a resource-poor
setting. Yibeltal's study also highlighted that adapting and administering the GSED
SF (based on caregiver report) was easier than the direct observation (GSED LF) in
terms of cultural context, time of administration and required materials.

Our study provided confidence that the GSED SF operates with similar
psychometric properties in the Pacific as in the regions where it was originally
tested. We found that test-retest and inter-rater reliability were similarly high to
those reported in the initial validation studies of the GSED SF conducted for WHO.
Our test-retest ICC value of 0.98 (95% C1 0.97 to 0.98) was comparable to the
results (0.99 (95% C10.99 to 1.00), N=159) from the samples obtained from
Bangladesh (N=48), Pakistan (N=59) and Tanzania (N=52) (World Health
Organization 2023a). Likewise, our inter-rater reliability ICC of 0.96 (95% CI1 0.95 to
0.97) was comparable to the results (0.99 (95% CI 0.98 to 0.99), N=291) in
samples from Bangladesh (N=95), Pakistan (N=100) and Tanzania (N=96).

Overall, the instrument performed very well, providing the first validated tool for
assessing the development of children under 3 years of age in Kiribati. However,
our study also highlighted some variation across individual items. As the age of
the child being assessed increased, both test-retest and inter-rater reliability
showed a decrease in correspondence. ltems that did not perform as well were
generally those that were more complex and subjective.

The D-score was calculated for 569 children from seven randomly selected
villages across South Tarawa. D-scores rose with age and became more variable
with increasing age. This may be an artefact of the instrument itself, simply as
meaningful variation in child development is more difficult to ascertain in the
youngest months of life.

The average DAZ for our sample of children was -0.75, and therefore most children
were closer to 1SD below the age standard expected. Scores generally rose with
age; however, the distribution of DAZ also widened with age. When the DAZ was
compared to the WHO reference population, most children in Kiribati fell below the
reference. Furthermore, the number of children falling below the reference
increased with increasing age. This suggests that the trajectory of development of
many children in Kiribati, while initially on track, tended to slow as they aged. It
may also be that, as children age, the influence of their environment cumulates
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and becomes more observable, over and above what would be considered natural
variation in child development.

It is also important to highlight that WHO'’s work on benchmarking the reference
population for the DAZ continues to evolve as more countries engage with the
instrument. Considering the make-up of the countries involved in the pilot work to
develop the GSED, it is likely that the normed reference line shifts upwards over
time. As a result, outcomes from Kiribati may appear even less favourable when
compared against the updated benchmarks.

The linked household survey revealed various insights into family context and
factors potentially impacting on ECD. Most household heads were male (fathers or
grandfathers), with approximately two-thirds in employment. Activities such as
kava, bingo and church commitments regularly impacted caregivers’ time by one
to two days per week each. Our results showed that fathers were more likely to
attend kava drinking and mothers to attend bingo, which is supported by observed
cultural practices. Stakeholder feedback gathered prior to the household survey
reported community beliefs that caregiver involvement in kava drinking, bingo and
church activities all potentially impact caregivers’ time with their children. Analysis
of caregiver leisure activities and DAZ suggested some loose associations with
DAZ. While household and father’s involvement in kava drinking may have a
negative association in univariate models, in multivariate models, mothers’ and
fathers’ kava use were both found to be negatively associated. No relationship
was found with caregivers’ attendance at bingo. This data highlights the value of
validated ECD instruments to policy makers, particularly in reference to contextual
information.

We further explored the relationship between these household characteristics and
the D-score and DAZ results. Positive associations were found between higher
maternal education, and to a lesser extent, maternal employment, and gender
favouring girls above 18 months of age. Possible negative associations included
father's participation in kava drinking and child exposure to screen time.

Previous research has demonstrated a strong relationship between mother’'s
education and ECD across various domains, including cognition, language,
socioemotional and health (Dollaghan, Campbell et al. 1999; Hughes and Ensor
2009; Carneiro, Meghir et al. 2013; Rezaeizadeh, Mansournia et al. 2024;
Chandrasenage, Markey et al. 2024). Parent education has been found to exert a
positive impact on ECD primarily through the provision of learning support, such as
books and stimulating environments (McCoy, Zuilkowski et al. 2015). By contrast,
our study did not identify a relationship between the father’s highest education
level and ECD, nor was there any meaningful interaction effect between both the
mother’s and father’s highest education. The mechanisms behind this can be
complex. A recent review of the role of fathers in LMICs, for example, found that in
these cases, fathers typically spend less time engaging in activities with their child
that stimulate ECD than other adult household members (Evans and Jakiela 2024).
Further research on our data may provide insights into the paternal role in the
home and impact on home resources, as well as ECD outcomes. The fact that
mothers demonstrated lower workforce participation than fathers may also imply
that they had more opportunity to engage with their children in a meaningful way.

The results of the GSED D-score in Kiribati by gender were consistent with other
international literature, with girls outperforming boys. Female gender has been
associated with higher ECD scores across multiple studies, including in LMICs
(McCoy, Peet et al. 2016; Weber, Darmstadt et al. 2017; Rey-Guerra, Yousafzai et
al. 2024), although there is relatively less research on children aged 0-3 years
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compared with those over 3 years in LMIC settings. A recent study using large-
scale data (N=26,055) from nine countries found that girls tended to outperform
boys in the language and socioemotional development domains, but not for motor
skills (Bando, Béo et al. 2024). In a further study of children aged 3 and 4 years
from 71 LMICs, girls were more likely to be developmentally on track in
approximately half of the countries, particularly in the socioemotional domain, and
with more gender equal societies (Rey-Guerra, Yousafzai et al. 2024).

Our study did not find an association between household income and DAZ. Lower
household wealth has previously been shown to be associated with lower ECD
scores, as reflected in a recent review of Early Childhood Development Index data
from 35 LMICs and ECD scores (McCoy, Peet et al. 2016). Along with mother’s
education, family income was one of the main socioeconomic position constructs
that has a positive impact on ECD in Chandrasenage, Markey et al's (2024)
systematic review. The relationship between household income and ECD in
children in Kiribati is perhaps complicated by the high rates of unemployment
benefits nationally, and a relatively flat range in income distribution (KNSO and
SPC 2024; KNSO and SPC 2025).

Less than a quarter of children aged 0—40 months attended any form of ECEC,
with this being almost exclusively preschool. Children attending preschool below
the age of 4 (the age at which they can officially attend) is reflective of a service
availability of childcare services targeted to this age group. Internationally, there is
a relative lack of research on the impact of ECEC on ECD in children under 3 years
of age in LMIC settings (Behbehani, Kowalski et al. 2024). A recent systematic
review examined the associations between ECEC attendance and ECD for children
aged 0-3 years, using data from 10 LMICs (Behbehani, Kowalski et al. 2024).
Despite lacking data from the Pacific region and based on studies that were
overall of low quality, the evidence suggested that childcare attendance showed a
positive association for growth (five studies) and development (six studies).
Programmatic recommendations regarding optimal ECEC for children aged 0-3
years included incorporation of and adherence to the principles of the Nurturing
Care Framework, including the provision of safe environments, with optimal
nutrition and positive child—caregiver interactions, with ongoing evaluation and
quality control. These principles align with Kiribati Early Childhood Development
Policy 2022-2032 (Government of Kiribati 2022), which incorporates the Nurturing
Care Framework and is underpinned by a holistic approach to supporting ECD.

Most children in this study were regularly exposed to screen time by the age of 1
year, and this increased with age, with 20% of children aged 2 years spending 2-3
hours per day on screens. Our data on screen time and its relationship to ECD
were mixed. While, for younger children, increased screen time was loosely
associated with decreased DAZ, when the data was disaggregated by age further,
the results proved inconsistent. Research suggests that exposure to screen time
in early childhood is associated with negative impacts on development in terms of
attention, cognitive development, executive function, behaviour, and physical
delays (Kostyrka-Allchorne, Cooper et al. 2017; Mundy, Canterford et al. 2020;
Vohr, McGowan et al. 2021; Santos, Mendes et al. 2022). The nature and type of
screen consumption is important, however. Recent research suggests that for
older children (above 4 years), screen exposure with high educational content is
associated with improved academic skills (Kostyrka-Allchorne, Cooper et al. 2017;
Xiao, Emmers et al. 2025). Caregiver interaction during screen-time exposure is
also important; for example, positive caregiver interaction during screen time is
associated with a decreased risk of cognitive and language delays and improved
socioemotional skills (Xiao, Emmers et al. 2025).
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It is possible that these factors may be impacting on the variation in association
between screen time use and ECD outcomes in our study.
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Conclusion

The GSED SF enables the measurement and monitoring of developmental
progress and the assessment of the impact of programmes and services on child
outcomes prior to the age of 36 months. The GSED can also facilitate the
identification of populations requiring targeted support, the tracking of
developmental trajectories at a population level, and the evaluation of the
effectiveness of national policies.

A limitation of our study was the logistical challenge of reaching the widely
dispersed island communities of Kiribati. Consequently, this study was confined to
the villages of South Tarawa. Although representativeness is not required for
instrument validation studies, it is important for the sample to cover the
developmental range expected in Kiribati. The sample coverage and size were
robust enough to provide a reliable assessment of the tool's validity.

This study was conducted in close collaboration with the Government of Kiribati,
aiming to build the local capacities of government staff and local fieldworkers in
the independent and effective use of the GSED SF. Importantly, the GSED now
offers the government an instrument to support programme evaluation aligned
with the key objectives of the national Kiribati Early Child Development Policy.

From an international perspective, our study adds to the literature investigating the
performance of the GSED SF in a new context and culture. The GSED has not
previously been applied in Oceania and, as a relatively new instrument intended to
support countries to measure their progress against Sustainable Development
Goal 4.2, such validation is important.
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Appendix A: GSED Short
Form survey

Item

GSED Original English

GSED Te-Kiribati

Start rule: begin with the first
item in the age band that
corresponds with the child’s age
in months (see Table).

« If the caregiver responds “No”
or “Don’t know” to any of the first
three items in the age band that
corresponds to the child’s age,
then go back to the earlier age
band and proceed with the
administration of those items.
For example, if the child is 13
months old, the first item will be
SF058. If the caregiver responds
“No” and/or “Don’t know” to any
of the items SF058, SF059 or
SF060, go to the start item of the
previous age band, 9-11
months, and begin with the first
item in that age band (SF049).

« If the caregiver responds “No”
or “Don’t know” to any of the first
three items in the earlier age
band, continue going back until
the caregiver answers “Yes” to all
of the first three items in the
selected age band.

Stop rule: Once the starting age
band has been established (i.e.
the first three items have been
answered as “Yes"), continue
administering the Short Form.
The interview should stop when
the caregiver provides five “No”
and/or “Don’t know” responses in
arow.

Kaetieti ibukin kairakin kanoakin
te Bebwa

* Moan wakinana: Waaki man te
moan kanoa iaon te karinan n roro
are kaineti ma roron te ataei nte
namwakaina (Noora te Taibora).

* Ngkana e anga ana kaeka te tia
tararua,“TIAKI ke IAKI ATAIA”
nakon te moan, te kauoua ao te
kateniua n kanoa ni kaineti ma
ana karinan n roro te ataei, Kona
riai n oki rikaaki nakon te karinan
roro are imwaina ao ni waaki ma
babaire ibukin kanoa akanne
akana a kaotaki.

+ Katoto: Ngkana roron te ataei
13 namwakaina, e riai n mena n te
kanoa are SF058. Ngkana e anga
ana kaeka te tia tararuaia ae,
“TIAKI ao/ke IAKI ATAIA” nakon te
kanoan SF058, SF059 ke SF060,
naako nakon te moan kanoa nte
karinan roro are imwaina, 9-11
namwakaina, ao waaki man te
moan kanoa nte karinan n roro
anne (SF049).

* Ngkana ana kaeka te tia tararua,
“TIAKI ke IAKI ATAIA” nakon te
moan, te kauoua ao te kateniua ni
kanoa nte karinan roro are
imwaina, waaki rikaaki ni karokoa
te tia tararua te ataei e kaeka n
EANG nakon te moan, te kauoua
ao te kateniua nte kanoa nte
karinan roro anne.

+ Tokin wakinana: Ngkana ea
baneraoi wakinan te karinan n
roro man te moan nakon te
kateniua ni kanoa ni kaekaki n
"ENG” Waaki nakon kanoakin te
boma ae uarereke.

READ ALOUD TO THE
CAREGIVER BEFORE ASKING
ANY ITEMS: Now | am going to
ask you some questions about
the things your child can and
cannot do. Some of the things |
ask about may be very easy for
your child, and others may be too
difficult. If they are difficult, it is
not because your child is not
doing well. It is just that | like to
ask questions that are a bit
harder than what | expect, so |
can see what the maximum is
that your child can do. It is also

WAREWARE N KABAIBATI
NAKON TE TIA TARARUA TE TEEI
IMWAAIN AE KO TITIRAKI.

N te tai aio ao N na titirakiniko
iaon bwaai tabeua aika e kona n
karaoia natim ao aika eaki kona n
rorona ae mena iai ngkai. Tabeua
kanoan te titiraki a na konan
bebete karaoaia iroun natim, ao
tabeua a na kona n matoa.
Ngkana a matoa karaoia iroun
natim ao tiaki nanona bwa e aki
rang tamaroa aron ana konabwai
ma rikirakena. N te ukeuke aio ao
| tangiria ni kan ataia bwa tera
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important to remember that
children develop and learn at
different rates. For example,
some children learn to walk
earlier than others, and this is
normal and OK.

The most important thing is that
you give honest answers. Please
respond to the questions with
“Yes” or “No” answers. If you
don’t understand a question,
please let me know so | can
repeat the question. Although |
would prefer for you to answer
with “Yes” or “No”, if you feel you
do not know the answer or are
not able to answer the question,
please say “I don’t know”.

bwaai ake e konai n karaoi n ana
kabanea n kona man bwaai ake a
matoa karaoaia irouna. Enang
kakawaki naba bwa ko na ataia
bwa a kakaokoro aron rikirakeia
ataei man ngke a uarereke. Te
katoto; tabeman ataei a Kaman
rabakau n nakonako nakoia
tabeman. lai aika a rabakau riki n
taetae nakoia tabeman. Aikai bon
kanoan rikirakeia ataei ae na bon
riki.

Te bwai ae rang kakawaki bwa
kona anga am reke aika a eti ao ni
koaua. Titiraki ake a kaekakin
“eng ke tiaki”, ko a taiaoka
kabonganai taeka akanne bwa am
kaeka. Ngkana eaki matata te
titiraki iroum, taiaoka titiraki bwa |
kona n manga kaokia ibukin te
kamatata. lai titiraki ake ko
kantaningaki bwa ko kaekai n
“Eng ke Tiaki,”"ma ngkana ko aki
koaua raoi iai ke n aki ataia ao
bon anga am kaeka ae | aki ataia.

After reading the above script,
ask, “May | begin?”.

When the item is accompanied
by a prop (such as “show
picture/video” or “play audio”)
ensure the question is asked
first, and the prop is then given,
or give the prop while you're
asking the question (if you and
the caregiver are sitting side-by-
side).

Imwin warekan te rongorongo are
e oti | eta ao titiraki “l kona n
waaki?” Ngkana te kanoa e airi
ma kabwarabwarakina( n aron ae
“kaota te korotamnei/witeo ke
katanga te bwanaa”) kakoaua raoi
bwa te titiraki e na riai n tabekaki
moa, ao ea tibwa kaotaki te
kabwarabwara, ke e kaotaki te
kabwarabwara inanon tain te
titiraki(ngkana ko tekateka irarikin
te tia tararua)

Start for children 0 <3 m

Waaki ibukiia ataei 0<3m

SF001 show the picture kaota te tamnei
Does your child smile? E momoa ngare natim?
SF002 Play video Kamaua te tamnei
When lying on his/her back, does E kona natim n kamwainginga
your child move his/her arms baina ma waena ngkana e wene
and legs? n tararake?
SF003 show picture kaota te tamnei
Does your child look at your face Ngkana ko kataetaea natim, e
when you speak to him/her? kaitarako inanon am tai n taetae?
SF004 Does your child cry when he/she E tatang natim ngkana e baki,
is hungry, wet, tired or wants to mwaimwai, kua ke ni kan
be held? tobwaki?
SF005 show picture kaota te tamnei
Does your child grasp your finger E kooni tabon baim natim ngkana
if you touch his/her hand? ko taua baina?
SF006 Does your child look at and focus E kakaturuturui raoi tarakin bwai
on objects in front of him/her? ake noori i matana, natim?
SF007 show picture kaota te tamnei
Does your child bring his/her Natim e kakarokoa baina nakon
hand to his/her mouth? wiina?
SF008 Play video Kamaua te tamnei
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Does your child try to move
his/her head (or eyes) to follow
an object or person?

E kakamwakura atuna ke matana
natim n irira te bwai ke te aomata
are noria/taraia?

SF009 Does your child smile when you E wiwingare natim ngkana ko
smile at or talk with him/her? moangare ke n taetae nakoina?

SF010 Does your child look at a person E karekea taraakin te aomata
when that person starts talking natim are kakaraki ke kaberoro
or making noise? irarikina?

SFO11 Does your child stop crying or E toki tangin natim ke e reke
calm down when you come into rauna ngkana ko okiria imwiin
the room after being out of sight, kitanakina ke ngkana ko karaua n
or when you pick him/her up? uouotia?

SF012 When you talk to your child, does Ngkana ko kataetaea natim, e wii
he/she smile, make noises or ngare, ke e kaberoro, ke e
move arms, legs or trunk in kamwaingingi rangana ma baina
response? ni kaotia ae kaekako?

SF013 When you are about to pick up Ngke ko nang tabe n tabeka natim
your child, does he/ she act e kaotia bwa e kukurei ke n
happy or excited? ingainga?

SF014 Does your child turn his/her head e katanrikaaka atuuna natim
towards your voice or some nakon bwanaam ke kaberoro riki
other noise? tabeua?

SF015 show picture kaota te tamnei
Does your child grasp onto a E kukuri bwaai aika a uarereke
small object (e.g. your finger, a natim n taui i baina n kamatoai
spoon) when put it in his/her (aekakin tabonibaim, te buun)
hand? ngkana ko anganna?

SF016 Play audio kamaiua te rawebwana
Does your child make sounds lai riki aron natim n karaoa te
other than crying? karongoa/kaberoro irarikin are

ngkana e tang?

SF017 Show picture kaota te tamnei
Does your child sometimes suck E mmammai waeboan baina ke
his/her thumb or fingers? tabon baina natim n taai tabetai?
Start for children 3< 6 m Waaki ibukiia ataei 3<6m

SF018 While your child is on his/her Ngkana e wene n tararake natim,
back, can he/she bring his/her e kona ni katomai baina n aron
hands together such that the baina are teuana e taua are
hands touch each other? teuana?

SF019 Does your child move excitedly, E kakaota kukureina natim
kick legs, move arms or trunk or ngkana e rinnako te aomata are
make cooing noises when a kina n te auti? (Arona n aron aikai;
known person enters the room or e kibakibarake, e katioi baina ma
speaks to him/her? waena, ke kakarongoa n kikirei)

SF020 Does your child make noise or E kakarongoa ke kakamwakurii
gestures to get your attention? bwain rabwatan natim ngkana e

tangiria bwa ko na taraia/ katokai
matam irouna

SF021 Show picture kaota te tamnei
If you play a game with your Ngkana ko katakakaroa natim, e
child, does he/she respond with kaekako ma te ingainga? (Katoto;
interest? For example, if you play ngkana ko katakakaroa n karaba
peeka- boo, pat-a-cake, wave matam ao n managa kaotia ke ko
bye-bye, etc., does your child kateitea baim nakoina). E wii
smile, widen his/her eyes, kick or ngare natim man karerei matana
move arms or vocalize? ke kamwaingingi baina ke n

kataia n taetae?

SF022 Does your child recognize you or lai ana kikina natim iroum ke

other family members (e.g. smile

irouia kaain ana utu? (e wii ngare
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when someone enters a room or
moves towards the child)?

ngkana iai ae e rin n ana ru man
kaania?)

SF023 Does your child laugh? E ngangarengare natim?

SF024 Does your child smile or become E wii ngare natim ke e kukurei
excited when seeing someone ngkana e noora te aomata ae e
familiar? kinaa?

SF025 Play video Kamaiua te tamnei
When your child is on his/her Ngkana e wene n baraaki natim, e
stomach, can he/she turn his/her kona n raira atuna nakon iterana
head to the side? (angataina ke angamaingina)?

SF026 Play audio Katanga te rawebwana
Does your child make sounds E kakaraoi kaberoro (n aki tang)
(not crying) when LOOKING at ngkana e tatarai bai n takakaro ke
toys or people? aomata?

SF027 Is your child interested when E kirei natim ngkana e noriia ataei
he/she sees other children aika takakaro? E mamataku
playing? Does he/she watch, irouia, ke e wii ngare man taraa ni
smile or look excited? kukurei?

SF028 Show picture kaota te tamnei
Does your child hold his/her E kakatimoia baina natim n
hands in fists all the time? katoatai?

SF029 Can your child hold his/her head E kona n katea atuuna natim
steady for at least a few inanon tabeua te tekan, man aki
seconds, without it flopping to bwaka atuuna nako rarikina?
the side?

SF030 Show picture kaota te tamnei
When held in a sitting position, Ngkana e tekateka natim, e kona
can your child hold his/her head n katea atuuna n kaetiaraoi man
steady and straight? taua n arona anne?

SF031 Play video Kamaiua te tamnei
When your child is on his/her Ngkana e wene n baraaki natim. E
stomach, can he/she hold kona n katea atuuna ieta man aki
his/her head up off the ground? bwabwaka inano?

Start for children 6 <9 m Waaki ibukiia ataei 6 < 9m

SF032 Show picture kaota te tamnei
Does your child show interest in lai nanon natim n bwaai aika a
new objects that are put in front boou aika a katukaki i matana n
of him/her by reaching out for kataia n anai?
them?

SF033 Show picture kaota te tamnei
When your child is on his/her Ngkana e wene n baraaki natim, e
tummy, can your child hold kona n kaetarake atuna man
his/her head straight up, looking taratara nako inanon tabeua te
around for more than a few tekan?
seconds? Your child can rest on
his/ her arms while doing this.

SF034 Play video Kamaiua te tamnei
Can your child roll from his/her E kona n rabinobino natim iaon
back to stomach or stomach to nukana nakon birotona ke man
side? birotona nako rarikina?

SF035 Play video Kamaiua te tamnei

Can your child reach for AND
HOLD an object, at least for a
few seconds?

E kona natim n iangoa rokona
nakon te bwai teuana ao n taua
ngkana e reke irouna inanon
tabeua te tekan?
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SF036 Can your child eat food from E kona natim n amwarake mai
your fingers or off a spoon you baim ke man te buun ae ko taua?
hold?

SF037 Play audio Katanga te rawebwana
Does your child make single E kona natim n katang taeka
sounds such as “buh”, “duh” or (mwakoron taeka ake a tei i bon
“muh”? irouia) n aron buh, dul ke muh?

SF038 Show picture Kaota ta tamnei
Can your child sit with support, e kona natim n tekateka ao iai
either leaning against something bakatokoana
(furniture or person) or by
leaning forward on his/her
hands?

SF039 Show picture kaota te tamnei
Does your child try to reach for E kona n taakin nako baina natim
objects that are in front of bwa e na kataia ni karokoa nakon
him/her by extending one or both te bwai teuana are mena i
arms? moana?

SF040 Play video Kamaiua te tamnei
Can your child pick up a small E kona natim n anaa te bwai ae
object (e.g. a piece of food, small uarereke (katoto; te amwarake, te
toy or small stone) using just one bwai n takakaro ae uarereke ke te
hand? atibu ae uarereke) ni kabonganan

baina teaina?

SF041 Show picture kaota te tamnei
When lying on his/her stomach, Ngkana e wene n baraaki natim, e
can your child hold his/her head kona n katea atuuna ao
and chest off the ground using bwabwaana bwa a na aki bo ma
only his/her hands and arms for aontano man bakatokoan
support? rabwatana ni baina mai nano?

SF042 Play video Kamaiua te tamnei
If an object falls to the ground Ngkana iai te bwai ae bwaka nako
out of view, does your child look aon tano ao eaki noria natim, e
for it? kakaea?

SF043 Show picture kaota te tamnei
When lying on his/her back, does Ngkana e wene iaon nuukana
your child grab his/her feet? natim, e kataia n rooti waena?

SF044 Play video Kamaiua te tamnei
Can your child roll from his/her E kona n rabinobino natim man
back to stomach or stomach to nukana nakon birotona ke man
back, on his/her own? birotona nako nukana i bon

irouna?

SF045 Play video Kamaiua te tamnei
Does your child play by tapping E karebwetatai bwaa natim n te
an object on the ground or a bwaii ae e tataua n orerea te bwai
table? teuana iai ngkana e takakaro

SF046 Does your child look for an Natim e kakaea te bwai ae ataia
object of interest when it is ngkana e karabaeki mai matana
removed from sight or hidden ke mairouna (e.g. karabaeki iaan
from him/her (e.g. put under a te rabuna, ke ibukin te bwai
cover, behind another object)? teuana)?

SF047 Show picture kaota te tamnei
Can your child hold him-/herself E kona natim n bon tekateka i bon
in a sitting position without help irouna n akea buokana n te maan
or support for longer than a few ae e raka iaon teuana te tekan?
seconds?

SF048 Play video Kamaiua te tamnei
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Does your child intentionally
move or change his/her position
to get objects that are out of
reach?

E bon mwamwaing ni bon oin
nanona ni ibibita ana tabo ni
kataia ni karekea te bwai ae e aki
rootia?

Start for children9<12m

Waaki ibukiia ataei 9 <12 m

SF049 Play audio Katanga te rawebwana
Does your child make two similar E tataekin taeka natim aika ti tebo
sounds together such as “baba”, atongaia n aron baba, pepe,
“mumu’”, “pepe”, “didi” (single mumu? (taeka ake botakin te
consonant-vowel combinations)? kontionante ma waueri ao a
kataboroaki)
SF050 When you put your child on the Ngkana ko katuka natim i
floor, can he/she lean on his/her aontano, e kona n raraa baina
hands while sitting? nako mooa ngkana e tekateka?
SF051 Play video Kamaiua te tamnei
Can your child pass a small E kona n kamwainga te bwai ae
object from one hand to the uarereke natim man baina teuana
other? nakon are teuana?
SF052 Play video Kamaiua te tamnei
Can your child bang objects E kona natim n karebwetatai
together or bang an object on a bwaai i bon irouia ke ororea te
table or on the ground? taibora ke ni kabukibuka aontano?
SF053 Show the picture kaota te tamnei
Can your child pick up small bits E kona n rikoi natim, mwammwan
of food and feed him-/herself nako te amwarake ao n kanii ni
using his/her hand? kabonganai baina?
SF054 Show picture kaota te tamnei
Can your child pick up and drop a E kona natim n anaa te bwai ae
small object (e.g. a piece of food, uarereke ao n kabwaka te bwai ae
small toy or small stone) into a uarereke (e.g te amarake, te bwai
bucket or bowl while sitting? n takakaro ae uarereke ke te atibu
ae uarereke) nako nanon te
bwaketi ke te boora ngkana e
tekateka?
SF055 Show picture kaota te tamnei
Can your child maintain a E kona n teimaan n tei natim
standing position while holding ngkana e tautaua te aomata ke
onto a person or object (e.g. wall tenan bwai n aron te oo ke te
or furniture)? kaintekateka?
SF056 Play video Kamaiua te tamnei
Can your child pick up a small E kona n tabeka te bwai ae
object (e.g. a piece of food, small uarereke natim (n aron
toy or small stone) with just mwakorokoron te amarake, bwain
his/her takakaro aika uarereke ke te atibu
thumb and one finger? ae uarereke) n waebuan baina ke
n tabonibaina teaina?
SF057 Show picture kaota te tamnei
Can your child pull him-/herself e kona natim n katikiarake mai
up from the floor while holding jaontano ngkana e tautaua te
onto something? For example, bwai teuana? Katoto; e taua te
can your child pull him-/herself kaintekateka ao n atikia n teirake
up using a chair, a person or iai
some other object?
Start for children 12< 15 m Waaki ibukiia ataei 12<15m
SF058 Does your child stop what e kona natim n katoka te bwai ae
he/she is doing when you say karaoia ngkana ko tuannga?
“Stop!”, even if just for a second? engae ngke ti inanon tabeua te
teekan?
SF059 Show picture kaota te tamnei
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Can your child walk several steps
while holding onto a person or
object (e.g. wall or furniture)?

E kona natim n nakonako tabeua
te rangata inanon tautauan
temanna ke te bwai n aron te oo
ke taibora?

SF060 Play video Kamaiua te tamnei
While holding onto furniture, Ngkana e taua bwain te auti
does your child bend down and natim, e kona n baraaki ao man
pick up a small object from the ana te bwai ae uarereke mai
floor and aontano ao n manga okira aron
then return to a standing teina?
position?

SF061 Play video Kamaiua te tamnei
While holding onto furniture, Ngkana e tautaua te
does your child squat taibora/kaitekateka natim, e kona
with control (without falling or n toro teutana ao n manga teirake
flopping down)? (toro ao n teirake ao ai aroarona

nako naba anne) ao e aki bwaka
ao n bobukitaua)?

SF062 Does your child make a gesture E kona n karaoa tein rabwatana
to indicate “No” (e.g. shaking natim ni kaotia ae rawa ke n aki
head)? kan karaoa te bwai teuana

(katoto; e ioioa atuna)?

SF063 Even if your child is unable to do E ngae ngke e tuai kona n anene
singing games, does he/she natim, e kukurei ao n kan ira
enjoy them and want to be a part buakon te anene n takakaro?
of them?

SF064 Show picture Kaota te tamnei
Can your child stand up without E kona n teirake i bon irouna
holding onto anything, even if natim man aki taua te bwai
just for a few seconds? teuana, inanon tabeua te teekan?
Start for children 15<18 m Waaki ibukiia ataei 15<18m

SF065 Does your child put his/her E kakanakoi baina natim bwa a na
hands out to have them washed? tebokaki?

SF066 Show picture kaota te tamnei
Can your child maintain a E kona n kateimatoa ana tabo n
standing position on his/ her teitei i bon irouna natim, n aki
own, without holding on or kainanoa ke n tangira nangoana?
receiving support?

SF067 Can your child drink from an E kona n kabongana te mwangko
open cup without help? natim n moi iai n akea ae buokia?

SF068 Show picture kaota te tamnei
Can your child climb onto an E kona n tamwarakei bwaai natim
object (rock, porch, step, chair, n aron te kaintekateka, taibora ae
bed, low table, etc.)? rinano, te kaintamwarake, te

kainiwene ke aon te bwa ae bon
tau?

SF069 Show picture kaota te tamnei
Can your child make any light e kona natim n katanetanea te
marks on paper or in dirt with a mwaake iaon te bebwa ke n te
crayon or a stick? baereka ma te kuraiaon ke te kai?

SF070 Show picture kaota te tamnei
Can your child bend down or E kona natim n toro nako naano n
squat to pick up an object from anaa te bwai mai aontano ao ni
the floor and then stand up manga teirake n akea buokana
again, without help from a mairoun te aomata ke te bwai
person or object? teuana?

SF071 Can your child follow a simple E kona n iri kairi aika a bebete n

spoken command or direction
without you making a gesture?

akean kateatean am kanikina
nakoina?
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SF072 Can your child fetch something E kona natim n kan anaa te bwai
when asked? ngkana e tuangaki?

SF073 Does your child share with others E kona n ibuoka-n-bwai natim ma
(e.g. food)? tabeman (e amwarake ma

raona)?

SF074 Play video Kamaiua te tamnei
Can your child take several steps E kona natim n nakonako tabeua
(3 to 5) forward without holding te rangata 3-5 ao n aki tautaua te
onto any person or object, even if aomata ke te bwai? Engae ngke e
your child falls down na bon bwaka naba rimwi?
immediately afterwards?

SF075 Play video Kamaiua te tamnei
While standing, can your child Ngkana e teitei, e kona natim n
purposefully throw a bon karenako raoi te booro n aki
ball and not just drop it? kabwaka?

SF076 Play video Kamaiua te tamnei
Can your child stand up from Imwin tekatekan natim, e kona n
sitting by him-/herself teirake i bon irouna ao n
and take several steps forward? nakonako tabeua terangata nako

mooa?

SF077 Can your child break off a piece E kona n bwenauai mwakoron
of food and feed it to him- amwarake natim, ao n kanii? (te
/herself? [Use local examples of mai-breadfruit, te ben-coconut)
food.]

SF078 Show picture kaota te tamnei
Can your child make a scribble E kona natim ni kabongana te
on paper, or in dirt, in a back-and- bentira n korea te rain iaon te
forth manner? For example, can bebwa ni katikitikia n aki akaka ke
he/she te e mwakoro ni kai ae uarereke ni
move a pen, pencil or stick back- katikitikia (korea tamnein te rain
and-forth? ae tikitiki n aki akaka) | aontano?

SF79 Can your child move around by E kona n aiwa n nakonako natim
walking, rather than by crawling nakon are e a ti kakawakawa
on his/her hands and knees? naba iaon baina ma waena?

SF80 Play video Kamaiua te tamnei
Can your child walk well, with E kona n mwananga raoi natim, n
coordination, without falling eti raoi, n aki rang bwabwaka, n
down often, and with one foot in teuana waena imoan are teuana (
front of the ma tiaki n ti te aro ae e na
other (rather than shifting weight kamwainga rabwatana n rarikina
side-to-side, stiff-legged)? nako rarikina, ma rangana aika

tikintakaa)?
Start for children 18 <21 m Waaki ibukiia ataei 18<21m

SF81 Show picture kaota te tamnei
Can your child stack at least 2 E kona natim n barongai bwaai ni
objects on top of each other, kauataoa teuana iaon teuana (te
such as bottle tops, blocks, boki iaon te boki, raurau ma
stones, etc.? raurau)?

SF82 Can your child greet people E kona natim n kamauriia aomata
either by giving his/her hand or n kabongana baina, ke n taekina
saying “Hello"? [Use local “Mauri”?
examples of greetings.]

SF83 Play video Kamaiua te tamnei
Can your child kick a ball or other E kona natim n orea te booro ke te
round object forward using bwai teuana ae mronron nako
his/her foot? mooa n kabongana waena?

SF84 Can your child say 5 or more E kona natim n taekini 5 taeka ke

separate words (e.g. names such
as “Mama” or objects such as
“ball”)?

raka riki? (taeka ake tei n onoti
ibon irouia n aron - mama, booro)

Start for children 21 <24 m

Waaki ibukiia ataei 21<24m
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SF85 Can your child follow directions E kona natim ni karaoi nanon
with more than 1 step, for bwaai ake ko tuangnga (kaetieti
example, “Go to the kitchen and ae raka iaon teuana te bwai ae na
bring me a karaoia)? Katoto, "Naako n te
spoon”? umwa-n-kuka ao uotamai te

buun."

SF86 Can your child correctly name at E kona natim n wetea aran
least 1 family member other than temanna (ae ti aki ana
mom and dad (e.g. name of karo/tinana) n ana utu ao etiraoi?
brother, sister, aunt, uncle)? (katoto, aran tarina, aran ai

tamana)

SF87 Can your child identify at least 7 E kona natim ni kinai 7 mwaitin
objects? For example, when you bwaai ake ko titirakinna iai? “E
ask “Where is the ball/spoon/ nga te booro man bwaai aikai ke
cup/cloth/ door/plate/bucket, te buun, mwangko, kunikai,
etc.”, does your child look at or mataroa, raurau ke bwaketi, ao
point to (or even name) the tabeua riki?” E kona natim n kotea
objects? te bwai anne ke n atonga arana?

SF88 Can your child ask for something E kona n titirakiniko natim te bwai
(e.g. food, water) by name when ae tangiria (n aron te amwarake,
he/she wants it? moi) ao n atonga aran te bwai

anne?

SF89 Show picture kaota te tamnei
Can your child run well, without E kona n biribiri natim man aki
falling or bumping into objects? bwabwaka ke n booi bwai ake

irarikina?

SF90 Can your child wash hands by E kona n teboka baina natim i bon
him-/herself? irouna?

SF91 Show picture kaota te tamnei
While standing, can your child Ngkana e tei natim, e kona n orea
kick a ball by swinging his/her te booro nako mooa?
leg forward?

SF92 Does your child dry hands by Ngkana ko tia n teboka natim, e
him-/herself after you have kona n kamwaui baina i bon
washed them? irouna imwina?

SF93 Does your child show | ai taai ae kona n kaota iai
independence inaomatana natim n karaoa are
(e.g. wants to go to visit a bon tangiria? (katoto: takakaro
friend’s house)? ma raoraona)

SF94 If you show your child an object Ngkana ko kaota te bwai nakon
he/she knows well (e.g. a cup or natim, e kinaa raoi (n aron te
animal), can he/she consistently mwangko, te man) e kona naba n
name it? taekina arana?

Start for children 24 <27 m Waaki ibukiia ataei 24<27m

SF95 Show picture kaota te tamnei
Can your child stack 3 or more E kona natim n barongai 3 bwaai
small objects (e.g. blocks, cups, (ke raka riki) ni kauataoa teuana
bottle caps) on top of each iaon teuana (te boki iaon te boki,
other? raurau ma raurau)?

SF96 Can your child walk on an uneven E kona n nakonako natim n te
surface (e.g. a bumpy or steep kawai ae aki booraoi (e.g. bwatete
road) without falling? rikaaki, mwanomwano) man aki

bwaka iai?

SF97 Does your child usually E kona n reitaki natim n
communicate with words what kabonganai oin ana taeka ao a
he/she wants in a way that is ota iai tabeman n angiin te tai?
understandable to
others?

SFo8 Can your child say 10 or more E kona n atong 10 ke raka riki

words in addition to “Mama” and
“Dada”?

mwaitin taeka (irarikin ake
tataneiai iai n aron, Mama ke
Papa)?
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SF99 When looking at pictures, if you Ngkana ko kaota te tamnei nakon
say to your child, “What is this?”, natim man tuangnga bwa tera te
can your child say the name of tamnei anne, e kona n atonga
the aran te bwai ane n te tamnei?"
object that you point to?

Start for children 27 <30 m Waaki ibukiia ataei 27<30m

SF100 Can your child speak using short E kona natim n taetae n
sentences of 2 words that go kaboganan kibuntaeka aika a
together (e.g. “Mama go”, or uarereke tao tii uoua naba ae e
“Dada eat”)? kairii (n aron “ Mama naako”, ke

“Dada amwarake”)?

SF101 Show picture kaota te tamnei
Can your child unscrew the lid E kona natim n kabwaraa matan
from a bottle or jar? te bwatoro ke te turumwa?

SF102 Does your child help out around E bon ibuobuoki naba natim n
the house with simple chores, karaoi tabe aika a bebete n te auti,
even if he/she doesn't do them e ngae ngke aki karaoi raoi?
well? [kaota te katoto ibukin karoan
[Use local examples of chores.] taabe.]

SF103 Is your child able to go poo or E rabakau n nako n beka ke ni
pee without having accidents mim natim, n akea te kanganga (
(wetting or soiling him-/herself)? e mimiria ke n bekabekaria n ana

kawaerake)?
Start for children 30 <33 m Waaki ibukiia ataei 30<33m

SF104 Can your child speak using E kona natim n kabonganai teniua
sentences of 3 or more words taeka ba e na oota te aomata iai
that go together (e.g. “l want (e.g. “I'tangira te ran”, ke “e nang
water”, or “The house is big")? bubura te auti”)?

SF105 Can your child name at least 2 E kona n anga 2 aran bwain te
body parts (e.g. arm, eye or rabwata natim (e.g. baim, matam,
nose)? bwairim)?

SF106 Can your child remove an item of E kona n buuta kunikaina natim i
clothing (e.g. take off his/her bon irouna (e.g buuta ana
shirt)? kawaerake, karinano)?

SF107 Can your child say 15 or more E kona natim n atongi 15 ke raka
separate words (e.g. names such riki taeka (n aron “Mama”, ke aran
as “Mama”, or objects such as bwaai n aekakin “booro”)?
“ball”)?

SF108 Play video Kamaiua te tamnei
Can your child jump with both E kona n kiba natim ao n tei iaon
feet leaving the ground? waena ake uaai imwin kibana?

SF109 Can your child tell you or E kona natim n tuangko arana (ke
someone familiar his/her own kauarerekean arana) ngkana ko
name (or nickname) when tuangnga ke a tuangnga tabeman
asked? ake a bon kinaa?

Start for children 33 <36 m Waaki ibukiia ataei 33<36m

SF110 Can your child correctly ask E rabakau natim n titiraki raoi n
questions using any of the words kabonganan taeka aika “tera”, “ae
“What", “Which”, “Where” or engaa mai iai", “iaraa” ke “antai"?
“Who"?

SF111 Does your child show respect E kona n kaota te aro n karinerine
around elders? natim nakoia ake a ikawai
[Example can be added.] nakoina? (e aki kamatauninga, e

ongotaeka n tuangana)

SF112 Can your child correctly use any E kona natim n kaetii
of the words “I”, “you”, “she” or kabonganan taian taeka “I”,

“he” (e.g. “ go to store”, or “He “neierei” ke “teuarei” (aekakin “1
eats rice”)? kan nakon te titoa, ke “Teuarei e
kana te raiti")?

SF113 Can your child sing a short song E kona natim n anenea te kuna ae

or repeat parts of a rhyme from
memory by him-/herself?

uarereke ao man kaokioka
mwanewen te kuna i bon irouna.
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SF114 Does your child know the E kona natim n kaota te kaokoro
difference between the words imarenan te taeka ae “bubura” ao
“big” and “small"? For example, if “uarereke”? Katoto, ngkana ko
you ask, “Give me the big spoon” tuangnga “anganai te buun are
can your child understand bubura”. E ataia bwa e ngaa te
which item to give if there are 2 bwai ae e na anga ngkana iai
different sizes? uoua bwaai aika a kaokoro

buburaia?

SF115 Does your child pronounce most E kona natim ni katiribwarei raoi
of his/her words correctly? taeka ake e taekini nakon etin

atongaia?

SF116 Can your child go to the toilet by E kona natim n nakon te roki i bon
him-/herself? irouna?

SF117 If you point to an object, can your Ngkana ko kotea te bwai teuana,
child correctly use the words e kona natim ni kaeti kabonganan
“on”, “in” or “under” to describe taeka aika “i aon”, “inanon” ke “i
where itis aan” n kaotia bwa e mena ia te
(e.g. “The cup is on the table” bwai? e.g. “E mena te mwangko i
instead of, “The cup is in the aon te taibora” nakon are, “E
table”). mena te mwangko i taberan te

taibora”).

SF118 Can your child put on at least 1 E kona natim ni karina teuana
piece of clothing by him-/herself? oneana/kunikaina ibon irouna?

SF119 Can your child explain in words E kona natim n kabwarabwara te
what common objects such as a taeka n aron kabonganakin bwaai
cup or chair are used for? aika a rang kakabonganaki

aekakin te mwangko ke te
kaintekateka?

SF120 Can your child draw a straight E kona natim ni korea tamnein te
line? rain ae eti?

SF121 Can your child say what he/she E kona natim n taekin bwaai aika
likes or dislikes (e.g. “I like e tatangiri ao bwai aika e riribai?
sweets”)? Katoto, | tatangira te karewe. |

ririba te katamwa.

SF122 If you show your child 2 objects Ngkana ko kaoti 2 bwaai ke
or people of different sizes, can aomata aika a kaokoro buburaia,
he/she tell you which one is the e kona natim n tuangko bwa e
bigger one nga ae bubura riki ao e nga ae
and which is the smaller one? uarereke?

SF123 Does your child regularly use E kona natim n kaeti bonganan
describing words such taeka ake a kaota aron te bwain
as “fast”, “short”, “hot”, “fat” or angiin te tai are kabonganai iai?
“beautiful” correctly? (N aron “baiti”, “kororo”,

“kabuebue”, “marikarika” ke
“boboto. Katoto, E marika au
beeki.

SF124 Does your child know to keep E kona natim n atai aron taabo
quiet when the situation requires nako ao n iri nanon bwai ake a
it (e.g. at ceremonies, when kainanoaki mai iai (kawakinan te
someone is rau n tain te taromauri, aki
asleep)? karongoa ngkana iai ae matu)?

SF125 Does your child ask “Why” E kona natim n kabongana te
questions taeka ae "Bukin tera...?" ngkana e
(e.g. “Why are you tall?”)? titiraki ni kan ataa bukin rikin te

bwai teuana, (Bukin tera ngkai ko
rang n abwabwaki)?

SF126 Show picture kaota te tamnei
Can your child stand on one foot E kona n tei natim n waena teaina
WITHOUT any support for at n akea ae buokia inanon tabeua te
least a few seconds? tekan?

SF127 If you ask your child to give you 3 Ngkana ko tuanga natim bwa e na

objects (e.g. stones, beans),
does your child give you the
correct number?

anganiko 3 te bwai (katoto, tennai
te kai, teniman te ika), e kona
natim n anganiko te mwaiti ae eti?
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SF128 Show picture kaota te tamnei
Does your child understand the E kona n oota natim n taeka ake a
term “longest”? For example, if kaota te kabootau n aron
you ask your child to choose abwabwaki, abwabwaki riki ao
“which is the rang n abwabwaki? Ngkana ko
longest of 3 objects (e.g. 3 anganna bwai aika 3 aika kaokoro
spoons or sticks), would he/she buburaia; e kona n anganiko te
be able to choose the longest? bwai ae rang n abwabwaki mai

buakon akanne (katoto uoua te
ben ke tennai kaai)?

SF129 Can your child talk about things E kona natim n taekini bwaai aika
that have happened in the past a tia n riki n kabonganai taeka
using correct language (e.g. aika kaota te tai ae nako (Katoto,
“Yesterday | “Ngkoananoa | takakaro ma
played with my friend”, or “Last raoraou” ke, “E nako n te mwakete
week she went to the market”)?\ neierei n te wiiki ae nako”)?

SF130 Can your child tell a story? E kona n karaki natim?

SF131 Can your child tell you when E kona natim ni kaotia bwa e
he/she is happy, angry or sad? kukurei, un ke nanokawaki ke

namakin riki tabeua? (Katoto,
"Tamau, | rang kukurei ngkai.")

SF132 Can your child name at least 1 E kona natim n anga aran teuana
colour te kara ke matan te bwai are
(e.g. red, blue, yellow)? anganaki (Katoto; babobo, uraura,

buruu)?

SF133 Can your child count up to 5 E kona natim n wareka 1 nakon 5
objects n kabonganai taeka ibukin
(e.g. fingers, people)? warekan bwai aika kakaokoro?

(temanna,uoman, teniman, aman,
niiman), ke (teuana, uoua, teniua,
aua, nimaua)

SF134 If you draw a circle, can your Ngkana ko korea tamnein te
child do it just as you did? mronron, e kona natim n manga

katotonga are ko karaoia?

SF135 Can your child tell you when E kona natim n tuangko aroia ke
others are happy, angry or sad? aia namakin tabeman bwa a

kukurei, un, ke nanokawaki?

SF136 Can your child talk about things E kona natim n taekini bwaai aika
that will happen in the future a na riki nakon taai aika a na roko
using correct language (e.g. ni kabonganakin taeka ake a
“Tomorrow he kaota te tai (e.g. E na reirei
will attend school”, or “Next week teuarei n ingabong", ke, “N te wiki
we will go to the market”)? ae enaroko ti na nako n te

mwakete”)?

SF137 Can your child fasten and E kona natim n karin ao n buuti
unfasten buttons without help? bwatinin ana kabaraki i bon irouna

n akea ae buokia?

SF138 Can your child dress him-/herself E kona natim n karin oneana i bon
completely (except for irouna (n aki taraki ana aki
shoelaces, buttons and zippers)? konabwai n kabaea ana kau, karin

batinin ana kabaraki ao katikitikin
ana kawaerake are
tiibwa/katikitikin)?

SF139 Can your child say what others E kona natim n taekini bwaai aika

like or dislike (e.g. “Mama
doesn't like fruit”, or “Papa likes
football”)?

a tatangiri aomata ao bwaai aika
a riribai aomata (e.g. “E aki
tatangira te uaanikai Nei Mama”,
ke “Ten Papa e tatangira te buti
booro”)?
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Inter-rater Test-retest
b Il ul df b | ul df
SF1 0.95 0.67 1. 33. Perfect
agreeme
nt
SF2 0.95 0.67 1. 33. Perfect
agreeme
nt
SF3 0.9 0.61 1. 33. 0.87 0.51 1. 27.
SF4 Perfect Perfect
agreeme agreeme
nt nt
SF5 0.84 0.55 1. 33. 0.93 0.61 1. 27.
SF6 0.75 0.4 1. 33. 0.93 0.58 1. 26.
SF7 0.9 0.61 1. 33. 0.93 0.61 1. 27.
SF8 0.87 0.56 1. 33. 0.86 0.52 1. 27.
SF9 0.75 0.4 1. 33. 0.71 0.35 1. 27.
SF10 0.71 0.39 1. 33. 0.69 0.3 1. 27.
SF11 Perfect 0.8 0.46 1. 27.
agreeme
nt
SF12 0.89 0.6 1. 33. 0.8 0.46 1. 27.
SF13 0.93 0.59 1. 33. 0.83 0.46 1. 27.
SF14 0.55 0.16 0.94 32. 0.48 -0.03 0.99 27.
SF15 0.14 -0.29 0.57 33. 0.56 0.07 1. 27.
SF16 0.62 0.24 1. 33. 0.65 0.22 1. 27.
SF17 0.7 0.31 1. 33. 0.62 0.23 1. 27.
SF18 0.47 0.14 0.8 45, 0.6 0.33 0.88 44,
SF19 0.58 0.29 0.86 45, 0.7 0.46 0.94 43.
SF20 0.6 0.32 0.89 42. 0.78 0.55 1. 43.
SF21 0.77 0.55 0.98 43. 0.84 0.65 1. 43.
SF22 0.81 0.58 1. 43. 0.85 0.64 1. 43.
SF23 Perfect 0.97 0.81 1. 309.
agreeme
nt
SF24 0.71 0.45 0.97 42. 0.92 0.73 1. 309.
SF25 0.54 0.24 0.84 42. 0.52 0.21 0.83 309.
SF26 0.72 0.47 0.98 42. 0.77 0.54 1. 38.
SF27 0.64 0.32 0.96 41. 0.68 0.39 0.96 39.
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SF28 0.79 0.57 1. 41. 0.77 0.53 1. 39.
SF29 0.44 0.11 0.78 42. 0.64 0.35 0.93 39.
SF30 0.36 -0.02 0.73 42. 0.59 0.29 0.89 39.
SF31 0.46 0.13 0.78 42. 0.52 0.2 0.83 39.
SF32 0.64 0.41 0.86 72. 0.77 0.59 0.96 66.
SF33 0.8 0.61 0.98 72. 0.69 0.47 0.9 67.
SF34 0.61 0.34 0.89 65. 0.76 0.54 0.98 61.
SF35 0.53 0.23 0.84 61. 0.53 0.25 0.8 57.
SF36 0.77 0.53 1. 61. 0.73 0.48 0.97 57.
SF37 0.23 -0.08 0.54 61. 0.51 0.21 0.8 57.
SF38 0.68 0.4 0.95 59. 0.51 0.21 0.8 55.
SF39 0.56 0.22 0.89 55. 0.59 0.29 0.88 52.
SF40 0.53 0.2 0.86 52. 0.8 0.5 1. 48.
SF41 0.4 -0.01 0.81 51. 0.75 0.45 1. 46.
SF42 0.48 0.06 0.9 48. 0.4 0.02 0.79 48.
SF43 0.76 0.45 1. 48. 0.64 0.3 0.99 47.
SF44 0.84 0.54 1. 49. 0.89 0.6 1. 47.
SF45 0.71 0.38 1. 49. 0.82 0.51 1. 45.
SF46 0.35 -0.08 0.79 49. 0.69 0.32 1. 44.
SF47 0.59 0.21 0.97 49. 0.62 0.27 0.98 44.
SF48 0.75 0.44 1. 48. 0.6 0.24 0.95 44.
SF49 0.7 0.46 0.94 71. 0.82 0.61 1. 77.
SF50 0.57 0.28 0.85 69. 0.59 0.32 0.86 76.
SF51 0.47 0.17 0.76 69. 0.69 0.44 0.94 74.
SF52 0.7 0.45 0.95 70. 0.87 0.65 1. 75.
SF53 0.65 0.38 0.92 69. 0.69 0.44 0.94 75.
SF54 0.54 0.23 0.85 66. 0.49 0.18 0.8 71.
SF55 0.64 0.35 0.93 65. 0.69 0.41 0.97 71.
SF56 0.18 -0.17 0.53 64. 0.63 0.35 0.91 70.
SF57 0.49 0.18 0.81 63. 0.87 0.62 1. 67.
SF58 0.08 -0.22 0.38 78. 0.5 0.27 0.73 96.
SF59 0.62 0.34 0.9 74. 0.91 0.74 1. 96.
SF60 0.66 0.39 0.93 72. 0.82 0.64 1. 96.
SF61 0.47 0.17 0.77 72. 0.87 0.68 1. 96.
SF62 0.59 0.31 0.86 61. 0.73 0.52 0.93 87.
SF63 0.83 0.6 1. 61. 0.85 0.67 1. 82.
SF64 0.55 0.26 0.84 61. 0.77 0.56 0.98 84.
SF65 0.12 -0.14 0.38 92. 0.36 0.16 0.56 115.
SF66 0.85 0.67 1. 91. 0.9 0.78 1. 115.
SF67 0.53 0.29 0.76 89. 0.56 0.38 0.75 115.
SF68 0.62 0.41 0.84 89. 0.79 0.64 0.93 113.
SF69 0.63 0.39 0.88 80. 0.65 0.47 0.83 109.
SF70 0.75 0.54 0.96 83. 0.92 0.79 1. 109.
SF71 0.29 0.01 0.56 81. 0.58 0.37 0.78 106.
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SF72 0.52 0.27 0.77 81. 0.66 0.47 0.84 108.
SF73 0.32 0.05 0.59 79. 0.38 0.16 0.61 106.
SF74 0.86 0.67 1. 79. 0.98 0.85 1. 102.
SF75 0.12 -0.19 0.43 78. 0.53 0.32 0.75 100.
SF76 0.83 0.61 1. 79. 0.93 0.79 1. 100.
SF77 0.72 0.48 0.96 75. 0.71 0.54 0.89 99.
SF78 0.97 0.74 1. 74. 0.82 0.65 0.98 99.
SF79 0.89 0.68 1. 75. 0.91 0.77 1. 98.
SF80 0.64 0.38 0.89 75. 0.61 0.4 0.81 98.
SF81 -0.03 -0.32 0.27 82. 0.61 0.41 0.8 100.
SF82 0.64 0.41 0.86 82. 0.59 0.41 0.77 102.
SF83 0.53 0.27 0.8 79. 0.57 0.38 0.77 97.
SF84 0.28 -0.01 0.57 76. 0.35 0.13 0.57 94.
SF85 0.47 0.22 0.71 86. 0.55 0.35 0.75 100.
SF86 0.55 0.31 0.79 83. 0.77 0.6 0.95 99.
SF87 0.34 0.06 0.61 81. 0.54 0.33 0.75 94.
SF88 0.41 0.15 0.67 82. 0.71 0.52 0.9 92.
SF89 0.52 0.23 0.81 77. 0.22 -0.05 0.49 85.
SF90 0.21 -0.11 0.53 74. 0.4 0.13 0.68 77.
SF91 0.9 0.66 1. 69. 0.69 0.45 0.94 73.
SF92 0.11 -0.24 0.46 66. 0.21 -0.1 0.52 71.
SF93 0.81 0.58 1. 70. 0.78 0.56 1. 71.
SF94 0.37 0.06 0.69 70. 0.57 0.29 0.85 70.
SF95 0.22 -0.06 0.51 90. 0.63 0.37 0.88 83.
SF96 0.52 0.27 0.77 88. 0.67 0.42 0.93 82.
SF97 0.58 0.34 0.83 87. 0.43 0.13 0.74 81.
SF98 0.58 0.32 0.83 87. 0.59 0.31 0.87 81.
SF99 0.3 0.02 0.58 84. 0.5 0.21 0.79 75.
SF100 0.44 0.23 0.66 108. 0.46 0.23 0.7 91.
SF101 0.32 0.07 0.57 106. 0.5 0.25 0.75 87.
SF102 0.79 0.62 0.97 103. 0.73 0.51 0.95 86.
SF103 0.31 0.06 0.56 102. 0.35 0.08 0.61 84.
SF104 0.37 0.17 0.58 113. 0.75 0.56 0.94 95.
SF105 0.38 0.16 0.6 112. 0.32 0.07 0.58 94.
SF106 0.26 0.03 0.5 111. 0.59 0.37 0.81 89.
SF107 0.31 0.09 0.53 110. 0.42 0.18 0.65 86.
SF108 0.53 0.3 0.76 100. 0.74 0.54 0.95 75.
SF109 0.52 0.3 0.75 103. 0.64 0.4 0.87 77.
SF110 0.3 0.07 0.52 104. 0.48 0.25 0.72 79.
SF111 0.19 -0.06 0.45 99. 0.49 0.25 0.74 74.
SF112 0.51 0.3 0.73 92. 0.7 0.49 0.91 71.
SF113 0.57 0.33 0.8 92. 0.68 0.45 0.91 70.
SF114 -0.01 -0.28 0.27 83. 0.54 0.24 0.83 64.
SF115 0.58 0.36 0.81 84. 0.63 0.36 0.91 60.
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SF116 0.75 0.53 0.96 81. 0.66 0.39 0.92 58.
SF117 -0.09 -0.4 0.22 73. 0.44 0.1 0.78 52.
SF118 0.29 -0.03 0.62 73. 0.35 0.02 0.69 52.
SF119 0.39 0.04 0.73 63. 0.53 0.15 0.91 46.
SF120 0.52 0.18 0.86 54. 0.35 -0.03 0.74 43.
SF121 0.17 -0.19 0.53 56. 0.5 0.12 0.89 43.
SF122 0.22 -0.16 0.59 56. 0.51 0.13 0.9 40.
SF123 0.19 -0.16 0.53 57. 0.24 -0.16 0.64 39.
SF124 0.41 0.03 0.78 50. 0.7 0.28 1. 39.
SF125 0.22 -0.21 0.65 46. 0.47 0.01 0.92 35.
SF126 0.06 -0.38 0.51 45. 0.63 0.14 1. 35.
SF127 0.47 0.08 0.86 41. 0.51 0.03 0.98 32.
SF128 0.16 -0.28 0.6 43. 0.74 0.26 1. 31.
SF129 0.8 0.44 1. 44. 0.91 0.49 1. 33.
SF130 0.66 0.18 1. 42. 0.67 0.13 1. 27.
SF131 -0.14 -0.69 0.41 39. 0.71 0.16 1. 28.
SF132 0. -0.59 0.59 39. 0.81 0.24 1. 24.
SF133 0.25 -0.31 0.8 38. 0.37 -0.18 0.91 25.
SF134 0.35 -0.22 0.93 38. 0.76 0.26 1. 21.
SF135 -0.66 -1. -0.11 37. 0.35 -0.33 1. 21.
SF136 0.41 -0.09 0.91 35. 0.78 0.32 1. 22.
SF137 0.61 0.07 1. 34. 1. 0.45 1. 21.
SF138 0.8 0.21 1. 35. 0.61 -0.01 1. 21.
SF139 0.31 -0.38 1. 32. 0.64 0.05 1. 21.
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