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The World Bank Group’s Education Global Practice and the Global Partnership 
for Education work closely with national governments and development partners 
to develop education strategies and programs that reflect a deep commitment to 
achieving education results and creating a favorable climate for investment in 
education. The overarching aim in the era of the Sustainable Development Goals 
(SDGs) is to mobilize increased financing to strengthen national education sys-
tems that deliver quality education, especially to benefit children from the 
 poorest families. With a vastly more ambitious set of education targets to achieve 
by 2030, donors and their partners have a more crucial role than ever in leverag-
ing sustainable investments.

The education SDG covers targets spanning every level of education, 
from preschool to tertiary and beyond. The new focus on early childhood 
 development—covering both education and health—is linked not only to the 
rights of children to these services but also to the long-term development of 
their cognitive skills. As studies in Mozambique and Jamaica have shown, chil-
dren receiving quality early childhood education are better prepared to learn 
when they enter primary school and to earn higher incomes as adults. This has 
profound implications for families trying to break the intergenerational trans-
mission of poverty as well as economies trying to raise productivity and skills.

One prerequisite to delivering on the SDG targets is country capacity to 
monitor service delivery. Good quality data collection systems to monitor child 
development and early education outcomes are crucial for evidence-based policy 
and strategic planning. Australia was the first country in the world to develop 
national census systems to monitor early child development, and standard liter-
acy and numeracy outcomes, in years three, five, and nine. We are very proud that 
with support from the World Bank and the Global Partnership for Education, 
Tonga is now the second country in the world to establish a sound monitoring 
system and to undertake a country-wide census of child development. Our com-
mitment to monitoring systems through population-wide data collections stems 
from the recognition that governments, stakeholders, schools, and communities 
need powerful and reliable local data for planning and advocacy.

The Early Human Capability Index developed for Tonga captures multiple 
aspects of a child’s development, providing insights to help shape and improve 
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early childhood services. The results of the Tonga census show that some com-
munities are doing better than others, underscoring the importance of reading 
and stimulation for children in their early years in the home environment, as well 
as the importance of receiving early childhood services. Over half of Tonga’s 
children have not yet experienced an early education program, so these baseline 
findings provide early evidence for continued investments to ensure high quality 
early child development opportunities for all.

This report not only provides an excellent roadmap for child-friendly policies 
and programs for Tonga, it also exemplifies a process that can be emulated by 
other countries, one of true local engagement and ownership, with technical 
 support provided to build local system-wide monitoring capacity.

Through the Pacific Early Age Readiness and Learning (PEARL) Programme, 
other countries in the Pacific will now be able to follow Tonga’s lead. Moreover, 
the implementation of PEARL in Tonga should provide valuable information on 
unit costs, so that issues of scalability and sustainability in early-age-readiness 
programs are fully understood.

We are grateful to all those involved in making the data collection a success, 
and we particularly congratulate the government of Tonga for its proactive lead-
ership in understanding the importance of early child development and educa-
tion for the country’s future prosperity.

 

Alice Albright Amit Dar
Chief Executive Officer Acting Director, Education Global Practice
Global Partnership for Education World Bank
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Tonga has been concerned for some time that it was not making satisfactory 
progress in its educational performance, and that it lacked reliable data on which 
to assess its performance. The PEARL program was a welcome initiative to 
 provide Tonga with accessible and accurate information on which to base policy 
and strategic directions in the early years of education.

I was very privileged to have been associated with this groundbreaking work, 
in expectation that the PEARL program to ensure that all children in Tonga, 
irrespective of their socioeconomic status and location, would have access to 
early childhood education and come to school ready to learn. Based on the sur-
vey information, curriculum materials and teaching and learning strategies would 
be developed that are relevant and appropriate for Tonga’s educational context 
and would meet the needs of all Tongan children.

Tonga has high expectations of the outcomes of the PEARL program, and that 
it will benefit all children in Tonga.

Dr. Ana Maui Taufe’ulungaki
Former Minister of Education and Training, Tonga

Foreword by Ana Maui Taufe’ulungaki
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Early childhood development is the holistic development of children from 
 conception to about eight years. Development is defined as the process of change 
in which children come to master increasingly complex levels of moving, think-
ing, feeling, and interacting with people and objects in their environment. The 
various aspects of development tend to be called developmental domains.

Recent studies in Tonga show poor reading outcomes in the first three grades of 
primary education, and little understanding from communities of the importance 
of the first years of a child’s life on development, learning, and later successes. 
Based on these results as well as other studies and assessments, the Tonga Ministry 
of Education and Training requested technical assistance from the World Bank to 
embark on a joint mission to improve the learning outcomes of the country’s 
children.

The Pacific Early Age Readiness and Learning (PEARL) Programme, financed 
by the Global Partnership for Education and implemented by the World Bank, 
aims to support Pacific Island countries and their development partners in 
building capacity to design, implement, and monitor evidence-based integrated 
policies and programs that prepare children and their families for primary 
school. PEARL’s two focus areas are reflected in its two visions: (1) that all 
children in the Pacific have access to and benefit from programs in their com-
munities that promote healthy, stimulating, and culturally relevant experiences 
that prepare them for preprimary, primary schooling, and life; and (2) all class-
rooms in the early grades of primary education are equipped with the knowl-
edge and the resources to ensure children become literate in a language they are 
familiar with, and that they are able to use these skills and knowledge to engage 
in lifelong learning.

Recognizing that to achieve the greatest education impacts it is important to 
start early, the Ministry of Education and Training and the World Bank developed 
a tool to measure the capability of Tongan children in the years before they enter 
primary school, and conducted a census of all three- to five-year-olds in the 
country. Unlike many child development tools used around the world, the 
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Tongan Early Human Capability Index (TeHCI) measures the capability of chil-
dren rather than “developmental delay” or pathology. The positive and negative 
aspects of how a child is developing are assessed with the TeHCI, which has the 
potential to place a child on a developmental trajectory rather than simply a 
bimodal pass/fail outcome. The concept of early human capability is also not 
limited to a single aspect of development and allows for a holistic approach to 
child development.

The TeHCI measures development across the most commonly accepted 
domains, as well as some others that are considered important in Tonga. After 
consultations with stakeholders in Tonga’s early childhood care and education 
sector, it was agreed to focus on the following domains: physical health, verbal 
communication, cultural identity and spirituality, social and emotional well-
being and skills, perseverance and approaches to learning, numeracy and con-
cepts, and literacy (reading and writing).

The results produced some expected results reflecting global evidence, as 
well unexpected ones, providing a valuable evidence-base with which to 
design pilot interventions in communities under the PEARL program. The 
main findings are:

•	 Girls outperform boys. Across all domains with the exception of approaches to 
learning, girls show better results than boys for children ages three to five, 
which is consistent with the global literature. 

•	 Mother’s educational background makes a difference. In Tonga, children are more 
likely to do better on all aspects of child development if their primary care-
giver has a higher educational background. Mothers with higher educational 
levels will generally be able to generate greater levels of resources to support 
their families, and have more taught skills to be able to pass on through every-
day stimulation and interaction with their children. The results also showed 
the mother’s educational level is strongly associated with a child’s participa-
tion in some form of early education program, which also has a positive impact 
on development. 

•	 Little or no difference across islands. With the majority of Tonga’s population 
residing in the main island of Tongatapu, it was expected children would per-
form better there than in the outer islands that lack access to services to the 
same extent as Tongatapu. But with the exception of physical development, 
this trend was not seen. 

•	 Family interaction with child positively impacts development. Children have 
higher literacy levels if they come from households where they are read to; 
however, higher levels of development can be seen for these children across all 
the developmental domains. This likely reflects a more interactive and sup-
portive home environment for healthy development. Further analysis also 
showed a relationship between the likelihood of children having higher levels 
of interaction and stimulation in the home is related to the mother’s educa-
tional level, and is most pronounced for reading with the child. 

http://dx.doi.org/10.1596/978-1-4648-0999-6
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•	 Reading with children and preschool positively impact development. The impact 
of reading in the home environment is actually larger than that of attending 
preschool (that is, children who attend preschool but are not read to at home 
show poorer outcomes than those who are). For children who are not being 
read to at home, however, the impact of preschool is positive. Participation in 
some form of early childhood education program has a statistically significant 
effect on every aspect of development except for verbal skills and persever-
ance, and was highest for literacy outcomes and numeracy and concepts. 

The results from the TeHCI also show that over half of all children in Tonga 
attend school for the first time without exposure to any early education program, 
which includes some form of preschool, kindergarten, early education center, or 
playgroup. International literature suggests these children will find it harder to 
transition into the school environment, and are at a higher risk of dropping out 
of school early and failing in school. This indicator is affected by geography, with 
the remote island group of Ha’apai showing low rates of participation. It is also 
likely to be influenced by local leadership since most preschool services across 
Tonga are community-based, thus requiring local leadership and support.

With the assistance of the Mapping Office of the Department of Survey and 
Lands, the TeHCI results were geographically mapped to provide communities 
with a clear visual representation of how their children were performing com-
pared to children in other communities on various domains of development. The 
results were disseminated to all communities across the country through a series 
of public meetings, provoking discussions that led to the development of a pilot 
community-based intervention aimed at encouraging parents and caregivers to 
play and interact with their children to improve school readiness.

http://dx.doi.org/10.1596/978-1-4648-0999-6
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C h a P t e r  1

Introduction 

Context of tonga

The Kingdom of Tonga is a proud country, having never lost indigenous power or 
sovereignty to a foreign power. The archipelago is located within the Polynesian 
region of the Pacific Ocean; it includes 176 islands covering 718 square kilome-
ters, of which 36 islands are inhabited, although some are very remote. The 
kingdom is divided into five main island groups: Tongatapu, Vava’u, ‘Eua, 
Ha’apai, and the Niuas. The Tongatapu group includes the largest island 
(Tongatapu) where most (70 percent) of the population live in the capital, 
Nuku’alofa, which is the main commercial center and harbor. Nuku’alofa is over 
2,000 kilometers from its nearest large market, New Zealand, and over 3,000 
kilometers from Australia.

Over the last decade, the separation between the government and the monar-
chy has gradually increased. In 2010, Tonga held its first representative elections, 
becoming a constitutional monarchy, having previously been an autochthonous 
monarchy. The Kingdom of Tonga is considered an upper-middle-income econ-
omy, and is largely dependent on foreign aid and remittances from Tongans work-
ing overseas (primarily in New Zealand and to a lesser extent Australia and the 
United States). The economy is traditionally redistributive and based on three 
core values: ‘ofa (love), faka’apa’apa (respect), and fatongia (responsibility). 
Foreign land ownership is prohibited in Tonga, although land can be leased by 
foreigners. Additionally, land can only be owned by men, with widowed women 
having to place land titles in their father’s or son’s names.

Tonga, as with many of the other small Pacific Island countries (PICs), is 
largely shaped by its economic geography. The population is just over 100,000, 
and net migration out of Tonga is high, with over 66 percent of the population 
living abroad. Absolute poverty is low, and development outcomes are relatively 
strong. Average annual per capita incomes are approximately US$3,200, higher 
than most of the countries in the Pacific (although still well below some of those 
islands that are more integrated with metropolitan countries such as American 
Samoa, Cook Islands, and New Caledonia). The majority of households engage 
in some form of subsistence food production and handicrafts, and family groups 
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rely on traditional economic cooperation. Most families, particularly on the outer 
islands are self-sufficient, producing almost all basic food needs from farming and 
fishing. Strong family and church networks, as well as extensive subsistence agri-
cultural production, means that food poverty is virtually nonexistent.

Even so, Tonga is facing a serious challenge in securing prosperity for all and 
significant numbers live in hardship. In 2011, the World Bank prepared interna-
tionally comparable poverty estimates for Tonga and other Pacific Islands for the 
first time. These showed the prevalence of extreme poverty is very low in Tonga 
at 1.1 percent of the population, suggesting there are fewer than 1,200 people 
living in extreme poverty. Poverty based on the US$3.10-a-day line is somewhat 
higher, at 8.2 percent of the population, with rural populations more likely to live 
in poverty than those in urban areas (9.1 percent compared to 4.9 percent). This 
is consistent with local views that although there are very few people living in 
abject poverty in Tonga, “hardship”—or lack of cash for basic goods—is signifi-
cantly more widespread.

Tonga is a small, open economy. It is heavily reliant on imports, which are 
equivalent to about 40 percent of gross national income, and faces a large struc-
tural trade deficit. The country is also heavily reliant on external investment in 
industries such as tourism. Overseas development assistance has been central to 
the government’s service delivery efforts and is likely to remain so. In this envi-
ronment, good domestic policies and leadership are necessary but not always 
sufficient for progress; external factors are crucial to development outcomes.

Unlike many PICs, Tonga performed strongly on most of the Millennium 
Development Goals. Health indicators have improved steadily, and access to safe 
water and sanitation is widespread. About 98 percent of Tongan women give birth 
in the presence of skilled birth attendants. Under-five mortality is 23 per 1,000 
live births (the best of any of the World Bank’s Pacific Island member countries), 
and continues to decline steadily. Maternal mortality is low, with an average of 
two reported deaths per year associated with birth-related complications. Another 
improving indicator is the proportion of children immunized against measles, 
reaching 99 percent in 2009 (Ministry of Finance and National Planning 2010). 
Tonga’s immunization program is seen as one of the country’s most successful 
interventions. Such interventions seem to be well accepted at the community 
level, mostly due to the trust building that child health nurses have been able to 
establish on the ground. Child health nurses are highly respected in the commu-
nity and underscore the increasing quality of the national child health system.

The growing crisis of noncommunicable diseases (NCD) threatens to reverse 
improvements. Some evidence suggests that life expectancy in Tonga has unfor-
tunately been declining because of NCDs (female life expectancy was 72.8 years 
in 2000 and 70.5 in 2011), with chronic diseases, namely diabetes, on the rise. 
The latest Global Burden of Disease 2013 study, covering 188 countries, showed 
the rising importance of NCDs as a cause of global death and disability. NCDs 
are now the leading cause of death for most countries in the Pacific. Tonga also 
has the highest obesity rate (58 percent) in the PICs, and much higher than the 
13 percent global average (Hou, Anderson, and Burton-Mckenzie 2016).
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Tonga is performing very well on the Millennium Development Goal-related 
targets of student participation in primary education, with 2010 figures show-
ing that 93 percent of children were enrolled and little or no difference between 
enrollment rates for boys and girls. Of those children who were enrolled in 
primary school, 90 percent reach the last grade of primary schooling, which 
runs from ages 6 to 14. While primary school enrollment rates are high, they 
decline rapidly after age 15, and in 2010 about 15 percent of 16-year-olds were 
not attending school. School drop out from the secondary system is more 
marked for boys. As of 2007, the drop-out rate for boys enrolled in government 
middle and secondary schools was 56 percent, and 58 percent for nongovern-
ment schools. As well as the government, which provides free primary educa-
tion, churches play a central role in Tonga’s education system, particularly at 
the secondary level. However, the results from a 2014 survey using the Early 
Grade Reading Assessment revealed that, at the end of grade 1, one in four 
children did not know the sounds of any letters, and two-thirds had no reading 
comprehension.

The remoteness, isolation, and small populations of Tonga’s 36 inhabited 
islands present challenges to the design, financing, implementation, monitoring, 
and evaluation of policies and all services and programs. At the national level, 
many governments in the Pacific lack the capacity to systematically monitor 
important outcome measures to track their country’s progress. In particular, early 
childhood units within ministries of education are notorious for being critically 
understaffed; in Tonga, for example, only two staff were dedicated to early child-
hood education at the time of the TeHCI survey. Although Tonga’s Education 
Act of 2013 specifically addresses early childhood education and preschool, and 
thus provides a policy framework to work with, the reality is that—like most 
governments everywhere—early childhood education is not included in the 
national budget. In 2012, however, Tonga’s government initiated a small grant of 
T$50 per year per child enrolled in a registered early childhood education center. 
Without resources and staff, early childhood education units in the Pacific lack 
the capacity to coordinate and allocate resources to support school readiness. In 
Tonga, it could be assumed that private and public expenditure for preschool is 
low, although the total size of investment in preschool is difficult to calculate. 
However, the 2009 Household Income and Expenditure Survey found fees paid 
by households for preschool in Tonga amounted to about T$106 per year, includ-
ing the value of in-kind fees, but parents of only 39 percent of preschool students 
actually reported paying preschool fees (Andrich, Sheridan, and Luo 2005). 
Obviously, preschool fees alone underestimate the magnitude of investment in 
preschool. They do not capture cash or in-kind donations, which are believed to 
be substantial. Most teaching staff are volunteers or partially remunerated, and 
the value of their time volunteered represents an economic cost since they could 
have been engaged in other productive activities. Even so, the total funding for 
preschool is low, especially given the international evidence for the rate of return 
for expenditure on preschools. With scant resources, preschooling is limited to 
those who can afford it, thus excluding many of the poorest children. 
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the Pacific early age readiness and learning Programme

The Pacific Early Age Readiness and Learning (PEARL) Programme is funded by 
the Global Partnerships for Education through the Global and Regional Activities 
Program. The US$8.5 million program is being executed by the World Bank 
Education Global Practice, and aims to support PICs and their development 
partners to build capacity to design, implement, and monitor evidence-based 
integrated policies and programs that prepare children and their families for 
primary school. The two focus areas of PEARL are reflected in its two visions: 
(1) that all young children in the Pacific have access to quality early childhood 
development and education in their communities, and benefit from programs 
that promote healthy, stimulating, and culturally relevant experiences that pre-
pare them for preprimary, primary schooling, and life; and (2) all classrooms in 
the early grades of primary education are equipped with the knowledge and the 
resources to ensure young children become literate in a language they are famil-
iar with, and are able to use these skills and knowledge to engage in lifelong 
learning. To this end, PEARL will focus primarily on developing capacity within 
ministries of education to lead policies and programs in partnership with relevant 
local stakeholders and private and nongovernment service providers.

The PEARL program’s key objectives are:

•	 To inform policy dialogue on key areas of education investment in the early 
years of child development through the production of diagnostic analytical 
work on early childhood care and education services and student learning out-
comes, with a focus on school readiness and early grade literacy.

•	 To identify and pilot evidence-based policy options to improve the efficiency 
of early child care and education services and early grade literacy, based on 
global innovations, best practice, and data generated in the diagnostic 
analyses.

•	 To build capacity in ministries of education to design pilot interventions in 
these areas to address national education priorities, as identified by govern-
ments and development partners.

•	 To support greater access to global innovations and best practice to the region’s 
growing community of practice.

Pearl Pillars

The PEARL program has three pillars of activities:

•	 Pillar I: Pilot interventions on school readiness and early grade reading. This 
includes the implementation of a full cycle of activities, from diagnostic assess-
ment of school readiness and early reading levels to designing and piloting 
interventions on school readiness and early grade literacy (Tonga PEARL). 

•	 Pillar II: Regional knowledge generation activities. This includes discrete pieces of 
technical assistance and analytical advisory activities to improve the evidence 
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base of countries to inform short- and medium-term policy agendas, with the 
aim to increase the school readiness of young children and early grade literacy 
levels (Tuvalu PEARL, Samoa PEARL, Kiribati PEARL, and Papua New 
Guinea PEARL; other countries may join in the later stages of PEARL 
implementation). 

•	 Pillar III: Regional knowledge exchange events. This includes a series of regional 
workshops, training sessions, and conferences, as well as the twinning of gov-
ernment staff across participating PICs to exchange knowledge and experi-
ences at a practical level in school readiness and early grade literacy. 

tonga Pearl

Tonga is the first country the PEARL program started in. The project’s overall 
objective is to support the government’s vision for early child care and education, 
and the development of foundational literacy skills in the early grades. The four 
specific objectives for this activity are:

•	 Increasing the participation of young children in early child care and education 
services beyond formal preschool.

•	 Broadening family and community perceptions around school readiness and 
early childhood development.

•	 Improving early literacy outcomes of children in classes 1–2.
•	 Establishing the basis of a population-level monitoring and evaluation system 

on school readiness and early grade literacy that can help the Ministry of 
Education and Training and development partners inform short- and medium-
term policy decisions in these areas.

The school readiness and early grade literacy components of the PEARL 
program include a mix of processes, community and teacher output, and 
child/student-level outcomes. To achieve this, the school readiness compo-
nent will:

•	 Strengthen multisectoral governance in Tonga to support early child care and 
education.

•	 Implement a national monitoring system for school readiness across Tonga that 
includes the development of the Tongan Early Human Capability Index 
(TeHCI).

•	 Pilot sustainable and low-cost interventions in more than 30 percent of com-
munities to increase school readiness of children by (1) increasing parent and 
community awareness of the importance of preschool and home activities, (2) 
training and capacity building focusing on areas of weakness identified through 
the TeHCI baseline, and (3) measuring change in TeHCI results in pilot com-
munities versus nonpilot communities.

•	 Share outcomes, lessons, and cost data with small countries of the Pacific and 
donors, together with lessons learned about implementation.
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The early grade literacy component aims to improve the effectiveness of teaching 
and learning reading in the early grades. The main outcome of the intervention 
is the improvement of reading and writing skills of children in classes 1 and 2 
(children ages six to seven). Reading and writing interventions were designed 
based on the findings of a survey using the Tonga Early Grade Reading 
Assessment.

The intervention is being carried out at the community level for the school 
readiness component, and at the school and class level for the early grade literacy 
component. The planned randomized design allocates half of a sample of Tongan 
communities to receive the school readiness intervention, in which community-
appointed volunteers receive training and resources to assist facilitation of com-
munity play-based activities. Thirty percent of all communities across Tonga 
receive this support, although community awareness activities, including moni-
toring child development, are taking place in all communities. The intention was 
to select a sample of schools that serve the sample of communities in treatment 
and control groups, with half allocated to receive the reading intervention. 
However, 15 schools receiving interventions from two other donor-funded 
 programs—the Literacy and Leadership Initiative and the Pacific School Literacy 
Support Program—were excluded from the PEARL program’s reading 
intervention.

Table 1.1 shows the schedule and research of Tonga PEARL. 
As such, the key intermediate outcome of the PEARL program is to produce 

a baseline of child development, and determine the magnitude of disparities in 
child development across the country. The purpose of the data collection was 

table 1.1 tonga Pearl Schedule and research

Born in 2013–2014 (baseline) 2015 (year 1) 2016 (year 2) 2017 (year 3) 

2013 0 years 1 years 2 years 3 years

2012 1 years 2 years 3 years 4 years

2011 2 years 3 years 4 years 5 years

2010 3 years 4 years 5 years 6 years

2009 4 years 5 years 6 years 7 years

2008 5 years 6 years 7 years 8 years

2007 6 years 7 years 8 years 9 years

2006 7 years 8 years 9 years 10 years

School readiness assessment
EGRA

Panel design
Repeat cross-sectional design for school readiness
Repeat cross-sectional design for early reading

Source: PEARL program description and results framework, February 2014. 
Note: EGRA = Early Grade Reading Assessment; PEARL = Pacific Early Age Readiness and Learning. 
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also to collect information about the learning environment provided in the 
home—as indicated by the engagement of parents with their children in learning 
activities such as singing, reading books, telling stories, and playing games—and 
the reasons for either engaging or not engaging in existing early childhood educa-
tion services.
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C h a P t e r  2

The Importance of Measuring Early 
Childhood Development

early Childhood development and School readiness

Early childhood development is the holistic development of children from 
conception. Development is defined as the process of change in which children 
master increasingly complex levels of moving, thinking, feeling, and interacting 
with people and objects in their environment. The various aspects of develop-
ment tend to be called developmental domains.

Children develop at different rates on each of the various developmental 
domains. For example, children generally start to crawl from 6 to 10 months of 
age. This is considered the normal developmental age range for this ability, and 
the entire period during which it can appear is considered on course for healthy 
development. The rates and patterns of development during the early years are 
highly variable, however, and not all children who are doing well are doing the 
same thing at the same time. Development is considered to be delayed when 
children have not reached these developmental milestones within the expected 
time. For example, if the normal range for learning to walk is between nine and 
15 months, and a 20-month-old child has still not begun walking, this would be 
considered a “developmental delay.”

The dimension of early human capability allows for the measurement of both 
the positive and negative aspects of how a child is developing, as opposed to 
developmental delay or pathology. The measurement of early human capability 
has the potential to place a child on a developmental trajectory rather than 
simply a bimodal pass/fail outcome. The concept of early human capability is 
also not limited to a single aspect of development and allows for a holistic 
approach to child development.

Studies investigating early human capability tend to discuss physical health 
and the cognitive and noncognitive aspects of human development. Physical 
health from a developmental standpoint generally includes height and weight 
(for the calculation of stunting and wasting), and indicators of how sickly a 
child is. Cognitive development includes abstract problem solving skills, and early 
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literacy and numeracy skills, while the noncognitive aspects include a child’s 
social and emotional development, such as self-regulation and temperament, and 
can also include approaches to learning and perseverance. That said, no single 
measure of child development that exists today captures each of these aspects of 
early human capability.

Closely aligned to the concept of early human capability is the concept of 
school readiness. While early human capability can be measured across a wider age 
range, school readiness is located at a particular time in a child’s life. Depending on 
local laws and education systems, this generally occurs at about age five. If children 
are “school ready,” then they should be entering the education system with all the 
skills, capabilities, health, and development to take advantage of the school learn-
ing environment. Globally, school readiness is gaining currency as a viable strategy 
to close the learning gap and improve equity in achieving lifelong learning and full 
developmental potential among children. School readiness supports the adoption 
of policies and standards for early learning, expanding the provision of opportuni-
ties beyond formal center-based services to target those who are excluded. School 
readiness is linked with positive social and behavioral competencies in adulthood, 
as well as improved academic outcomes in primary and secondary school in terms 
of equity and performance. In addition, school readiness is gaining attention as 
a strategy for economic development. Approaches to economic growth and 
development consider human capital as a key conduit for sustained and viable 
development, the inception of which begins in the early years.

By the simplest definition, children who are ready for school have the basic 
minimum skills and knowledge in a variety of domains that will enable them to 
be successful in school. These minimum standards set the bar for what children 
should know and be able to do, so they enter school ready and eager to learn, 
thereby enabling a successful transition into a primary school learning environ-
ment (Sandraluz and others 2004). Success in school is determined by a range 
of basic behaviors and abilities, including literacy, numeracy, ability to follow 
directions, working well with other children, and engaging in learning activities 
(Brooks-Gunn, Rouse, and McLanahan 2007).

School readiness skills are considered to be cumulative in that there exists a 
hierarchy of achievement based on mastering earlier goals; that is, children build on 
earlier learned skills and behaviors. In this sense, readiness combines learning and 
development because achieving simpler skills allows for the acquisition of higher 
and more complex skills (Bowman, Donovan, and Burns 2001). Children entering 
primary school, for example, need a working vocabulary to master reading skills. In 
other words, learning achievement in school is the product of a process of acquiring 
skills from birth. Advanced skills build upon the mastery of former skills.

Measuring early Childhood development

The enthusiasm to measure child rights, development, and well-being has been 
facilitated by the United Nations Convention on the Rights of the Child. Until 
recently, the focus was on the rights of children to be healthy, whereas there is 
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now a move toward a more holistic appreciation of childhood, and for children 
to have opportunities to develop to their full capacity. The desire to ensure that 
the maximum number of children reach their full potential as adults is of critical 
importance to future societies.

At the same time, governments are beginning to understand the importance 
of developing systems for monitoring and evaluation, which are fundamental to 
support evidence-based policy, management, and accountability. Access to qual-
ity child development data can help identify patterns across populations and 
inform decision making to achieve positive change for communities requiring 
support. Countries need to collect relevant and timely child development data to 
progress in supporting their children. Quick access and more efficient use of such 
data make it possible to identify education opportunities and challenges, and 
develop relevant strategies in response.

Healthy child development needs to be reflected through various domains of 
development: physical, social and emotional, and cognitive. It has been demon-
strated that each of these domains can be measured reliably at the time of transi-
tion to school. Moreover, these measures can be interpreted as reflecting the 
complexity of a child’s developmental status before starting school, as well as 
predicting future outcomes. Most importantly, each domain strongly predicts 
subsequent school success; in other words, it is not just cognitive development 
that predicts later school success. Indeed, for every aspect of weakness in devel-
opment, the risk of school failure increases.

The dimension of child development, as opposed to developmental pathology, 
allows for the measurement of both positive and negative aspects of how a child 
is developing, as well as allowing for a holistic approach to the child. Child devel-
opment measures that have the potential to place a child on a developmental 
trajectory, rather than simply a bimodal pass/fail outcome, are the most useful for 
country-wide monitoring and evaluation systems.

As reflected in Young (2007), there are many important reasons why govern-
ments are recognizing the importance of measuring early childhood development, 
including:

•	 Monitoring the state of early childhood development at the level of the population. 
As now ratified by the Convention on the Rights of the Child, countries are 
required to monitor how well children are developing within and across their 
populations. Monitoring raises the profile of this issue and is a strong advocacy 
for children and families, as well as providing a base level of information to 
mobilize action. With public access to the results of monitoring, civil servants, 
nongovernment organizations, aid agencies, and the media are able to advocate 
for children and families, promoting new policy issues to be recognized and 
addressed. 

•	 Monitoring early childhood development over time. This enables communities 
and populations to determine whether they are making improvements. Only 
by monitoring over time can policy makers and service providers determine 
whether their actions are making a difference to the new generations of 
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children born every year. If improvements are made across societies and 
population groups to help support families and schools, improvements over 
successive cohorts of children should—one would hope—be made. 

•	 Identification of resilience in communities that support child development. 
Population measurements (such as a census) of child development enable the 
relative comparison of communities. Comparing how communities do leads to 
the question of why some communities do better than others? What are the 
strengths and weaknesses that help support families, children, and schools in 
the communities that do better? And of particular interest, what are the char-
acteristics that explain why some high-risk communities do unexpectedly 
well? These questions can only be investigated with population-wide data. 

•	 Understanding the state of early childhood development in special populations. 
Within each country there are special subpopulations, or specific populations 
defined by geography, language background, or economic circumstances. 
Child development outcomes tend to vary across such population groups. 
Quantification of the relative and absolute differences across these groups, as 
well as the variation in results within special populations, are of interest, and 
can reveal patterns that lead to a better understanding of the determinants of 
early education and inform public policies for these groups. 

•	 Anchoring developmental trajectories to help evaluate early childhood policies, 
interventions, and programs. Instruments that measure child development, as 
opposed to developmental pathology, are able to place individual children on 
a developmental continuum. As such, it is easier to anchor a child’s develop-
mental trajectory as well as make it easier to assess how that child continues to 
develop over time. Such scales improve our ability to evaluate policies, inter-
ventions, and programs. 

•	 Informing community development and policy. Policy making, service planning, 
and community development strategies are increasingly required to be based 
on evidence. Evidence based on population-level data can help achieve recog-
nition of a policy issue. The extent and nature of the problems can be quantified 
to inform the policy actions required. 

•	 Understanding culture. To better understand and unpack the influence of 
culture, research studies comparing migrant populations to the population of 
“home origin” are also becoming more common with the use of internationally 
comparable population measures. Doing this enables us to better understand 
how cultural practices affect child development both positively and negatively. 
And by using the same instrument across countries, we can also start to inves-
tigate contexts that are country specific. 

•	 International comparison. International comparisons can act as a strong catalyst 
and advocacy tool. Such data can lead to a better understanding of how macro-
level policies affect families and children. For example, maternity/paternity 
leave entitlements, minimum wage standards, preschool availability, minimum-
level teacher qualifications in early education, and education standards, which 
all tend to be nationwide policies, can be better evaluated when internationally 
comparable measures are used over time. 
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C h a P t e r  3

Steps in the Development of the 
Tongan Early Human Capability 
Index

Why develop a new Measure of early human Capability for tonga?

The United Nations Secretary General in 2010 stated that “to better monitor 
children’s rights to develop to their full potential, an internationally agreed set of 
core indicators needs to be established and reported upon regularly” (United 
Nations 2010). However, despite the acknowledged benefits, no single interna-
tionally recognized measure exists. That is not to say there are no measures to 
assess child developmental delay and disabilities, but that no measure has been 
developed with the specific intent to measure early human capability (that is, the 
strengths of children and not just the deficits). Because of the lack of such an 
instrument, researchers are using instruments that do not meet their needs and 
are not fit-for-purpose.

The aims of most early childhood interventions, including the Pacific Early 
Age Readiness and Learning (PEARL) Programme, are to support early human 
capability and not simply to prevent disability or delay. Thus there was a need for 
an outcome measure that could capture both developmental delay and strengths. 
Current child development measures based on milestones and pass/fail outcomes 
generally lack the sensitivity required for the evaluation of early childhood devel-
opment (enhancement) interventions and the range to determine the impact of 
familial and ecological influences on a child. For example, early education and 
stimulation programs meant to improve the capability of children struggle to 
find impact using existing developmental milestone-based instruments. An 
instrument that can measure early human capability, as opposed to developmental 
pathology, significantly improves our ability to understand the mechanisms 
behind child development. By measuring both the strengths and weaknesses 
in children, we can better ask what factors help to support children in some 
communities in Tonga better than others.
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Some researchers and governments use the Early Development Instrument 
(EDI), which is one of the few measures of child development that is holistic 
and not solely aimed at capturing developmental delay. The EDI has been used 
in over 20 countries, with Australia and Canada the biggest adopters (Janus, 
Brinkman, and Duku 2011). In Australia, the EDI is more commonly known as 
the Australian Early Development Census, which is implemented as a develop-
mental census across the country once every three years. The EDI has shown 
reliability and validity in many countries (Andrich and Styles 2004; Brinkman 
and Blackmore 2003; Brinkman and others 2007, 2013). However, the EDI was 
developed as a population measure to measure school readiness in the Canadian 
school system (Janus and Offord 2007), and although it was fairly easily trans-
lated into the Australian context (Goldfeld and others 2009), it was never 
intended as a measure of early human capability for international use across 
diverse cultures. Tonga required an instrument that was reliable and valid for 
the local culture and context, but unfortunately aspects of the EDI do not work 
as well in non-Western cultures. For example, the original intent of the EDI 
question “coming to school dressed appropriately” was to capture children who 
are disorganized, rather than children that may come from a poor family who 
cannot afford “appropriate” clothes. Another example is “stopping a quarrel or 
dispute,” considered a positive attribute in the Western frame of the EDI. But 
in the Pacific and in some Asian and Latin American cultures, this is seen as a 
negative attribute; indeed, it is a sign of respect to not get involved in other 
people’s disputes. Considering these limitations, the EDI was not considered 
appropriate for Tonga.

The aim for Tonga was to not only develop a measure of early human capability 
that is locally relevant but, uniquely, to build local capacity and systems to use the 
instrument to monitor early child development over time. The data resulting from 
the instrument was to support and inform the development of interventions and 
programs. Additionally, the instrument was to be developed with multiple pur-
poses in mind: (1) population monitoring and surveillance; (2) impact evaluation 
of the school readiness component of the PEARL program; and (3) as a baseline 
for a longitudinal cohort study to predict the future capabilities and capacities of 
children, particularly the later reading and literacy skills that are crucial outcomes 
to the second component of the PEARL program.

Consultations: What does a “Solid/Strong” tongan Child look like 
When Starting School?

Consultation with local stakeholders is key to any successful adaptation or 
development of a new locally relevant measure of child development (Herdman, 
Fox-Rushby, and Badia 1997, 1998). The process of validating an instrument 
requires a series of steps to be taken before a sufficient level of confidence 
can be placed in the tool and, subsequently, inferences can be made about the 
children based on the scores or results from the instrument. Invalid measures can 
either inflate or hide true differences in child development, and what may be a 
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reliable measure of child development in one culture may not work in another. 
Where pragmatic, the International Test Commission guidelines for the develop-
ment of psychological and educational tests was adhered to (International Test 
Commission 2005).

The steps undertaken in Tonga included a series of local consultations to 
ensure content and face validity, and to ensure the translations were capturing 
the true essence and intent of each item. The instrument was then piloted for 
determining the most efficient and reliable method of data collection, and to 
determine whether the scale distributions were discriminating, as would be 
expected, and whether they were suffering from ceiling or floor problems for the 
targeted age range. The implementation of the full developmental census then 
rendered sufficient data for the instrument to be psychometrically tested with 
Rasch modeling. These steps are now described in more detail.

Step 1: First Consultations

The concepts that define the dimensions of child development and school 
readiness are not consistent across cultures, and as such significant consultations 
with stakeholders were undertaken to understand what were considered to be 
the “building blocks” for a school-ready child in Tonga. Further local consultation 
was undertaken throughout the adaptation process to ensure that local cultural 
aspects and values around child development were being properly captured.

Initial discussions were facilitated with the Ministry of Education and Training, 
Ministry of Health, church leaders, and other locally identified stakeholders on 
the concepts of school readiness, and on methods of how to measure school 
readiness. Discussions centered on “what a solid/strong child in Tonga would look 
like at school entry.” It was agreed after these initial discussions that the following 
domains of development were to be captured by the instrument:

•	 Communication skills
•	 Language and cognitive skills
•	 Approaches to learning
•	 Cultural identity and spirituality
•	 Social and emotional skills
•	 Physical health

It was also important to understand the local early education settings, 
coverage, and program/system aims before developing the content of the 
instrument, and also the best method for administering a population-wide 
data collection. In Tonga, some children enter early learning programs at ages 
three to four, but the coverage is not consistent across the island groups. Many 
areas have no early learning program or services, and of those that do exist, the 
quality varies dramatically. The Ministry of Education and Training was aware 
of the range of services available and the inconsistent coverage of service 
provision. The Parliament of Tonga was also in the process of changing 
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legislation to reduce the mandatory age of formal schooling to four years of 
age, which meant that early childhood education was to fall under the man-
date of the ministry. Considering all these factors, it was clear to all stakehold-
ers that the development and first use of the Tongan Early Human Capability 
Index (TeHCI) would occur before major changes in the early education sys-
tem. Most stakeholders were excited that the TeHCI would not only evaluate 
PEARL but also other early education policy changes. Stakeholders felt that 
the instrument should also be used to show the areas of child development 
that may require greatest support in Tonga, and thus the resultant data could 
also be used to support the development of curriculum and program planning 
for the new services.

Once both the aims of the instrument and the breadth of development to be 
captured were clear, the consultation process moved onto identifying the specific 
items under each of the broader domains to cover. Essentially a “shopping list” of 
approximately 130 items was generated through this initial consultation process. 
The list was then matched as best as possible to other international measures to 
develop a draft instrument.

This was developed on the basis of the feedback from the local consultations 
in Tonga and was cognizant of the child development measurement literature. 
The draft instrument also aimed to reduce social desirability response bias, and 
was attuned to modern survey instrument design. It also included questions on 
service participation and the home environment.

The draft instrument was independently reviewed by two highly respected 
colleagues (a community paediatrician and an early childhood consultant), who 
provided unofficial feedback to determine its appropriateness for children ages 
three to five. They agreed that the items within each of the domains spanned the 
developmental expectations of children though this age range. Along with the 
instrument itself, a manual was developed to go alongside the instrument to help 
facilitate understanding of the intent of the questions. This first draft of the 
TeHCI was then translated into Tongan.

Step 2: Second Consultation/Face Validity

It was important that the local stakeholders, who were originally consulted 
before the instrument’s development, be consulted again. The aim was for them 
to review the instrument and ensure that the essence and main aspects of child 
development that were important for Tongans were still being captured. The aim 
by the end of this second consultation was also to determine who would admin-
ister the TeHCI, and whether the methodology of data collection would need to 
differ in different localities considering the existing levels of early child care and 
education services across the country.

A one-day workshop was conducted with the stakeholders who were origi-
nally consulted to present the first draft of the TeHCI, along with its translation 
into Tongan for further feedback and reflection on the instrument. On the basis 
of feedback from the workshop, a second version of the TeHCI was developed in 
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Tongan, and then translated again into English and Tongan to check that the 
intent of the questions was still being captured. At this stage, the badging of the 
instrument as the TeHCI was secured, and the Tongan country logo was added 
to the first page of the instrument.

Step 3: Pilot test

The TeHCI was then piloted to determine the instrument’s “ceiling” and “floor” 
on each of the scales for children ages three to five (that is, the scales were not 
too hard or soft, and captured the full developmental range of children in Tonga). 
The pilot also aimed to determine if the translation was working well, and if 
parents and teachers found the questions easy to answer.

In total 250 questionnaires were completed through the pilot, conducted on 
the islands of Tongatapu, Vava’u, and ‘Atata. The data collection included a mix 
of administration methods including:

•	 Teacher completed
•	 Caregiver completed
•	 Interview with caregiver (survey style)
•	 Facilitated caregiver completed (mothers/caregivers complete the instrument 

question by question as described by the facilitator)

Within the islands and communities, meetings were held with local child 
health nurses, teachers, school staff, town officers, and town governor officers 
to determine the best method and process for implementing the TeHCI at 
community level.

To support the ongoing local capacity building around the development 
of not only the TeHCI itself but also the establishment of a full monitoring 
system, a database for data collection was developed locally with technical 
support from the lead author. Data entry was completed by local early educa-
tion students from the Teacher Institute of Education, as well as some high 
school students. Data analyses were conducted in the statistical software 
package since this is the main statistical package used by the University of 
the South Pacific and, as such, the statistical package for which there is local 
knowledge and capacity.

The pilot results showed that some of the scales were working well, while 
others were “too easy,” showing a ceiling on the scales, particularly for the verbal 
scale. The results also showed that some of the scales discriminated better than 
others by the age and gender of the child and education of the mother. In all 
circumstances, however, the directions of the discrimination were in the expected 
direction, giving confidence in the properties of the instrument.

The pilot process also revealed that the most efficient and reliable method of 
data collection and implementation of the TeHCI was a mixed-method approach. 
A data collection protocol was developed whereby teachers would complete the 
TeHCI for children attending some form of early education program. In all other 
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cases, the TeHCI would be implemented at community level. This was to be 
facilitated by calling a village or town meeting with mothers, the latter being 
called by the town officer. The TeHCI would then be completed by mothers at 
the community meeting, and those who did not attend the meeting were 
followed up at home to complete the TeHCI. The community implementation 
would be undertaken in partnership between health and education sectors 
through local child health nurses and teachers.

Step 4: third Consultation to Finalize Instrument

A one-day workshop was facilitated presenting the results of the pilot back to the 
original group of stakeholders, as well as others who had developed an interest in 
the activities. Some stakeholders involved in the original consultations brought 
with them other staff and stakeholders showing interest, which provided an 
opportunity for further capacity development. After further discussion by the 
group additional items were developed and a few original items dropped. The 
translated instrument was carefully reviewed again, especially for questions that 
were a bit harder for the parents and caregivers to understand. This then created 
the third and final version of the TeHCI (see appendix A). The TeHCI manual 
was also edited to reflect the changes.

the tehCI

The resultant instrument after consultation and piloting captured the following 
domains of development:

•	 Physical health
•	 Verbal communication
•	 Cultural identity and spirituality
•	 Social and emotional well-being and skills
•	 Perseverance and approaches to learning
•	 Numeracy and concepts
•	 Literacy (reading and writing)

In addition to the questions on child development, the instrument captured basic 
background characteristics on the child, the primary caregiver’s educational level, 
and some questions on early childhood education attendance and the home 
environment. The full list is shown in table 3.1. 

For those familiar with measures of child development, a number of items 
will be recognizably similar to existing instrumentation. In particular, those in 
the EDI and the Ages and Stages Questionnaires allowed for some interna-
tional benchmarking. However, the intention of the TeHCI was that it be 
culturally and contextually relevant for Tonga, over and above international 
comparison.
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table 3.1 tongan early human Capability Index Questionnaire Items

Background information
Child’s name
Child’s date of birth
Child’s gender
Education level of child’s primary caregiver
Community where child lives
Physical health
Child’s height
Child’s weight
Does this child have any disabilities/special needs (or needs help with)?
What disabilities?
Is this child sickly or looked after poorly?
Does this child have good hygiene; that is, always washes his/her hands after toileting?
Does this child have positive habits “mafai”/“fili fakapotopoto”?
Does this child know good foods from bad foods?
General verbal communication
Can this child use a group of words in talking?
Can this child converse with others?
Can this child talk about something that he/she has done?
Can this child give detail with good Tongan words?
Can this child hold an adult-like conversation (for example, talkative, always questioning)?
Cultural identity and spirituality
Does this child show compassion, understanding, and tolerance of others?
Can this child identify two culturally important foods/fruits?
Can this child identify two local plants that provide foods/fruits?
Does this child show the Tongan cultural values of humility?
Does this child show the Tongan cultural values of devotion/commitment/obligation/responsibility?
Does this child show the Tongan cultural values of reciprocity in relationships?
Does this child participate in cultural routines?
Is this child able to say a short prayer?
Social and emotional well-being and skills
Is the child happy to share his/her toys and belongings?
Does this child take care of his/her own things?
Does this child demonstrate respect for adults?
Does this child demonstrate respect for other children?
Does this child accept responsibility for his/her actions?
Is this child considerate of other people’s feelings?
Does this child repeatedly do something wrong even though he/she has been told to stop?
Is this child always helpful?
Is this child friendly to other children?
Does this child kick, bite, or hit adults or other children?
Is this child impatient?
Does this child always understand the difference between right and wrong?
Does this child follow simple directions on how to do something?

table continues next page
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table 3.1 tongan early human Capability Index Questionnaire Items (continued)

Perseverance
Does this child always perform tasks independently?
Does this child always keep at a task until it is finished?
Does this child need constant reminding to finish something off?
Does this child get easily distracted from a task?
Approaches to learning
Does this child show more curiosity about something new in comparison to something familiar?
Does this child investigate/explore the function of a new toy/game/puzzle or object?
Is this child always wanting to learn new things?
When in an unfamiliar environment with a familiar person present, does this child feel free to explore?
Is this child always diligent in his/her approach to a new job or task?
Numeracy and concepts
Can this child recognize geometric shapes (for example, triangle, circle, square)?
Can this child name and identify at least three colors?
Can this child sort and classify objects by common characteristics (for example, shape, color, size)?
Can this child name and recognize the symbol of all numbers from 1 to 10?
Can this child count to 10?
Can this child count to 20?
Can this child count to 100?
Does this child know that a horse is taller than a dog?
Does this child know the order of the day (for example, morning, then afternoon, and then evening)?
Does this child understand the concepts of yesterday, today, and tomorrow?
Does this child know that a vehicle weighs more than a cup?
Does the child know that the number 8 is bigger than the number 2?
Formal literacy: reading
Does this child know the sounds of three letters of the alphabet (phonics)?
Can this child identify at least 3 letters of the alphabet?
Can this child identify at least 10 letters of the alphabet?
Are there any reading materials in the child’s home (for example, picture books, magazines)?
Can this child hold a book and turn the pages in the right way?
Can this child follow reading directions (that is, left to right, top to bottom)?
Can this child read at least four simple popular words?
Formal literacy: writing
Can this child draw something identifiable (for example, a stick person)?
Can this child copy (trace) the shape of a letter (for example, A, E, F)?
Can this child write his/her own name?
Can this child write short and simple words?
Can this child write short and simple sentences?
General questions: early childhood education participation
Does/did this child attend kindergarten/playgroup?
If yes, what year did he/she start?
If yes, how long did he/she go for?
If yes, give the name of the kindergarten/playgroup and why you sent them there
If no, why didn’t this child go to kindergarten/playgroup?

table continues next page
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Implementation of the Census

The TeHCI census ended up being completed in two separate stages because of 
Cyclone Ian causing widespread destruction in Tonga in January 2014. The data 
collection for the ‘Eua and Ha’apai island groups was begun in the two months 
before Cyclone Ian, but had to be put on hold as all government staff, especially 
those in cyclone-hit communities, prioritized rebuilding and reconstruction 
efforts. Data collection resumed in March 2014 and was completed in May 2014. 
Data were captured from all 36 inhabited islands. Using figures from the 2011 
Tongan Population Census (currently the most comprehensive data to estimate 
a population denominator from), it is estimated that the survey captured approx-
imately 81 percent of all children ages three to five across Tonga.

table 3.1 tongan early human Capability Index Questionnaire Items (continued)

General questions: home environment
In the past three days did you or any household member over the age of 15 engage in the following 

activities with your child?
Read books or looked at picture books with
Told stories to
Sang songs to/or with
Played with
Named, counted, or drew things to/with
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C h a P t e r  4

Results

resultant Sample description

The baseline Tongan Early Human Capability Index (TeHCI) data collection 
achieved a sample of 6,604 children. Enumeration data are not available in 
Tonga, and data collected through birth registrations or community health 
nurses were not electronically recorded. The TeHCI was collected in late 2013 
and early 2014. On the basis of the number of children ages one to three in the 
2011 census we expected there would be 8,136 children ages three to five 
during the period of data collection, assuming a stagnant population (that is, no 
net migration in or out of the country and no deaths). When broken down to the 
main island groups, the estimated participation rate ranged from 79.7 percent to 
84.8 percent (table 4.1).

The sample characteristics were representative of the 2011 census. As already 
noted, the sample aimed to collect data for children ages three to five; however, 
189 children ages six were swept up in the data collection. These children were 
primarily attending some form of preschool and were collected through the 
teacher-completed checklists. Although 95 percent of these children had only 
recently turned six (within the previous two months), they were excluded from 
any further analyses shown in the sample characteristics in table 4.2.

tehCI descriptive results

For each of the TeHCI domains, the scores range from 0 through to 1, with 1 
being the best score and 0 the worst. The data are not weighted or age standard-
ized. As such, as children get older they should show progression up the scales 
on each of the TeHCI domains. Table 4.3 shows the highest and lowest score 
(scale range) for each of the domains, the 25th and 75th percentile (interquartile 
range), the mean/average score, and the standard deviation around the mean. The 
results are for the whole sample; that is, all children ages three to five across 
Tonga who participated in the developmental census. 

The results presented in table 4.3 indicate that the verbal scale is highly skewed 
to the right, indicating that most children are performing very well on this scale. 
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table 4.1 estimated Participation rate by Main Island Group

Island group Sample Expected number
Estimated 

participation rate (%)

Tongatapu 4,806 5,962 80.6
Vava’u 1,005 1,185 84.8
’Eua 3,060 384 79.7
Ha’apai 418 521 80.2
Niuas 69 84 82.1
Tonga overall 6,604 8,136 81.1

table 4.2 Sample Characteristics

Characteristic Number (%)

Gender
Male
Female

3,443 (52.1)
3,161 (47.9)

Age
3 years
4 years
5 years
6 years
Missing

1,790 (27.1)
2,186 (33.1)
2,380 (36.0)

189 (2.9)
59 (0.1)

Special needs
Identified by respondent
Not identified
Missing

534 (8.1)
6,042 (91.5)

28 (0.4)
Mothers education level
Primary
Started high school
Completed high school
Postschool education
Missing

84 (1.3)
2,534 (38.4)
2,794 (42.3)
1,186 (18.0)

6 (0.1)

table 4.3 tongan early human Capability Index descriptive results

Domain Min
25th 

percentile Mean SD
75th 

percentile Max Missing
Number 

valid

Physical 0 0.50 0.73 0.27 1.00 1 39 6,317
Verbal 0 0.80 0.85 0.23 1.00 1 24 6,332
Cultural and 

spirituality 0 0.50 0.68 0.27 1.00 1 52 6,304
Social and 

emotional 0 0.54 0.68 0.21 0.85 1 49 6,307
Perseverance 0 0.25 0.45 0.25 0.50 1 21 6,335
Approaches 0 0.60 0.72 0.33 1.00 1 28 6,328
Numbers and 

concepts 0 0.25 0.48 0.30 0.75 1 59 6,297
Literacy 0 0.17 0.44 0.31 0.68 1 51 6,305

Note: SD = standard deviation. 
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This is indicative of the developmental domain and the age of the children, with 
most children above age three showing good verbal communication skills. The 
physical health domain score is also skewed to the right, indicating that most 
children are doing well on this scale. These results are as expected considering the 
age range of the children and the items assessed within the domains. Despite the 
skew, there is still room for improvement on the verbal and the physical scales of 
development. For the other domains, there was a concerted effort during the 
TeHCI’s development and piloting to capture the wide range of development that 
children can show during this age range. The results shown in table 4.3 show 
wider interquartile range for these domains. These results and those shown in the 
rest of the tables in this chapter indicate the TeHCI is capturing a wide range of 
development, and that the instrument is sensitive enough to enable discrimination 
by age, gender, and mother’s educational level. The results of the Rasch modeling 
in appendix C provide further confidence in the scaling properties of the TeHCI, 
and that the instrument will be sensitive to change. 

Social and demographic Factors affect Child development

As expected, we find that in Tonga development improves as children age 
(table 4.4). Indeed, progression up the scales of the TeHCI can be seen for all 
domains of development as children get older. These improvements by age are 
highly statistically significant and show linearity in the direction expected (that 
is, the older the child, the better they do). Analyses of variance statistics were 
applied to compare the mean results. 

Also as expected, and consistent with the child development literature, girls 
outperform boys across all domains of development, except for approaches to 
learning where there is no real difference. Analyses of variance statistics were 
applied to compare the mean results; the F values and significance are provided 
(table 4.5). 

table 4.4 Child development by age

Age Physical Verbal
Cultural/
spiritual

Social/
emotional Perseverance Approaches

Numeracy/
concepts Literacy

3 Mean (SD) 0.64 
(0.27)

0.79 
(0.26)

0.58 
(0.28)

0.61 
(0.21)

0.39 
(0.25)

0.63 
(0.35)

0.27 
(0.23)

0.23 
(0.21)

N 1,775 1,783 1,774 1,776 1,782 1,780 1,767 1,772
4 Mean (SD) 0.72 

(0.27)
0.84 

(0.22)
0.67 

(0.27)
0.67 

(0.21)
0.45 

(0.25)
0.71 

(0.33)
0.44 

(0.27)
0.37 

(0.27)
N 2,175 2,176 2,171 2,169 2,180 2,180 2,169 2,170

5 Mean (SD) 0.80 
(0.24)

0.89 
(0.19)

0.75 
(0.24)

0.73 
(0.19)

0.49 
(0.24)

0.78 
(0.29)

0.68 
(0.25)

0.65 
(0.29)

N 2,367 2,373 2,359 2,362 2,373 2,368 2,361 2,363
ANOVA F 376.5 225.7 410.1 309.3 145.8 239.2 2,824.9 2,753.6

Sig 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Note: ANOVA = analysis of variance; F = F statistic; N = number of children; SD = standard deviation. 
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In Tonga, children are more likely to do better on all aspects of child develop-
ment if their primary caregiver has a higher educational background. Note that 
from this point forward in the report, the primary caregiver is referred to as the 
“mother” of the child, recognizing that this may not always be the biological 
mother of the child. It is not uncommon in Tonga for children to be raised by 
aunts or other family members. The relationship between child development and 
mother’s education is so marked that for every jump in mother’s educational 
level there is an incremental jump in child development, showing a statistically 
significant linear relationship for every domain. Again, these results are very 
consistent with international findings. One of many drivers behind international 
efforts to improve educational outcomes for women is this relationship with 
child development. Mothers with higher educational levels will generally be able 
to generate greater levels of resources to support their families, and they also 
have more taught skills to be able to pass on through everyday stimulation and 
interaction with their children. As shown in table 4.6, the relationship between 
mother’s education and child development in Tonga is more pronounced for the 
domains of physical health, approaches to learning, numeracy and concepts, and 
literacy skills. Analyses of variance statistics were applied to compare the mean 
results; the F values and significance are provided. 

Table 4.7 shows a relatively inconsistent variation in child development across 
Tonga’s main island groups. Children residing in the main island of Tongatapu 
show better development for physical health, but—perhaps unexpectedly—not 
higher levels of development across the other domains. Before the data were 
collected, it was expected that children in Tongatapu would do better relative to 
the other island groups because they may have greater access to resources and 
services than the outer islands. However, children in the Niuas, the most remote 
of the island groups, showed the strongest results for verbal skills, literacy, 
numeracy and concepts, approaches to learning, and perseverance. These results 
indicate that programs with universal coverage (that is, to support all island 
groups across Tonga) are warranted, with little evidence to support programs that 
only target specific island groups. It should also be noted that when analyzed in a 
single model together, mother’s education is the strongest predictor of a child’s 

table 4.5 Child development by Gender

Sex Physical Verbal
Cultural/
spiritual

Social/
emotional Perseverance Approaches

Numeracy/
concepts Literacy

Boy Mean (SD) 0.71 
(0.27)

0.84 
(0.23)

0.67 
(0.28)

0.66 
(0.21)

0.44 
(0.25)

0.71 
(0.33)

0.47 
(0.30)

0.41 
(0.31)

N 3,318 3,325 3,306 3,306 3,326 3,319 3,309 3,307
Girl Mean (SD) 0.75 

(0.26)
0.86 

(0.22)
0.69 

(0.27)
0.69 

(0.21)
0.47 

(0.25)
0.72 

(0.33)
0.51 

(0.30)
0.46 

(0.32)
N 2,999 3,007 2,998 3,001 3,009 3,009 2,988 2,998

ANOVA F 39.9 14.4 12.9 30.1 19.9 0.6 26.5 33.6
Sig 0.000 0.000 0.000 0.000 0.000 0.440 0.000 0.000

Note: ANOVA = analysis of variance; F = F statistic; N = number of children; SD = standard deviation. 
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table 4.6 Child development by educational attainment of Child’s Mother

Mother’s 
education Physical Verbal

Cultural/
spiritual

Social/
emotional Perseverance Approaches

Numeracy/
concepts Literacy

Primary Mean (SD) 0.59 
(0.30)

0.80 
(0.29)

0.61 
(0.30)

0.61 
(0.24)

0.42 
(0.25)

0.61 
(0.38)

0.40 
(0.34)

0.34 
(0.32)

N 79 79 80 79 80 80 80 79
Started 

high 
school

Mean (SD) 0.69 
(0.28)

0.83 
(0.23)

0.64 
(0.28)

0.64 
(0.22)

0.43 
(0.25)

0.67 
(0.34)

0.43 
(0.30)

0.38 
(0.30)

N 2,433 2,436 2,434 2,429 2,439 2,436 2,424 2,429
Completed 

high 
school

Mean (SD) 0.74 
(0.26)

0.86 
(0.22)

0.69 
(0.26)

0.69 
(0.20)

0.46 
(0.24)

0.73 
(0.32)

0.51 
(0.30)

0.46 
(0.31)

N 2,678 2,688 2,666 2,678 2,688 2,681 2,670 2,674
Tertiary Mean (SD) 0.79 

(0.25)
0.87 

(0.22)
0.73 

(0.27)
0.72 

(0.72)
0.47 

(0.26)
0.78 

(0.29)
0.55 

(0.30)
0.50 

(0.31)
ANOVA N 1,121 1,123 1,118 1,115 1,122 1,125 1,117 1,117

F 126.4 29.6 113.2 126.1 30.6 97.7 144.5 130.9
Sig 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Note: ANOVA = analysis of variance; F = F statistic; N = number of children; SD = standard deviation. 

table 4.7 Child development by Island Group of residence

Island group Physical Verbal
Cultural/
spiritual

Social/
emotional Perseverance Approaches

Numeracy/
concepts Literacy

Tongatapu Mean (SD) 0.74 
(0.26)

0.84
(0.23)

0.69 
(0.28)

0.68 
(0.21)

0.44 
(0.25)

0.73 
(0.33)

0.49 
(0.30)

0.44 
(0.31)

N 4,610 4,610 4,598 4,597 4,611 4,606 4,592 4,589
Vava’u Mean (SD) 0.70 

(0.28)
0.89 

(0.19)
0.63 

(0.24)
0.69 

(0.20)
0.49 

(0.24)
0.67 

(0.32)
0.46 

(0.30)
0.43

(0.31)
N 953 951 950 948 953 952 951 952

’Eua Mean (SD) 0.71 
(0.27)

0.84 
(0.22)

0.68 
(0.27)

0.68 
(0.20)

0.46 
(0.24)

0.73 
(0.30)

0.54 
(0.29)

0.44 
(0.30)

N 290 296 286 291 294 296 288 289
Ha’apai Mean (SD) 0.65

(0.27)
0.82 

(0.22)
0.61 

(0.28)
0.62 

(0.21)
0.46 

(0.25)
0.68 

(0.33)
0.45 

(0.29)
0.40 

(0.32)
N 400 406 403 403 409 406 403 406

Niuatoputapu Mean (SD) 0.59 
(0.18)

0.87 
(0.18)

0.69 
(0.19)

0.58 
(0.20)

0.48 
(0.34)

0.81 
(0.20)

0.60 
(0.26)

0.49 
(0.25)

N 46 51 49 50 50 50 45 51
Niuafo’ou Mean (SD) 0.69 

(0.30)
0.91 

(0.12)
0.68 

(0.29)
0.68 

(0.16)
0.54 

(0.23)
0.86 

(0.20)
0.63 

(0.29)
0.64 

(0.28)
N 18 18 18 18 18 18 18 18

ANOVA F 15.7 8.8 14.4 7.7 6.9 6.9 6.4 3.0
Sig 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Note: ANOVA = analysis of variance; F = F statistic; N = number of children; SD = standard deviation. 
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development even though the island of residence still accounts for some degree 
of statistical significance. In table 4.7, analyses of variance statistics were applied 
to compare the mean results; the F values and significance are provided. 

early Childhood Stimulation in the home Positively affects Child 
development

The TeHCI includes a standard set of questions used by UNICEF’s Multiple 
Indicator Cluster Survey. These ask the primary caregivers if they or any family 
member aged over 15 have undertaken various activities with the child during 
the last week. The questions are meant to provide a general indicator of the level 
of stimulation and interaction that families have with their children to support 
everyday learning in the home environment. Figure 4.1 represents the percentage 
of children ages three to five for whom these activities were provided. 

A closer look at these results find the likelihood of children having higher 
levels of interaction and stimulation in the home is related to the mother’s 
educational level. Indeed, the relationship between the mother’s educational 
level and interactions in the home environment with the child is linear, as 
can be seen in figure 4.2. The linear relationship is most pronounced for 
reading with the child, where only 42 percent of children born to a mother 
with primary school education were involved in reading activities in the 
home compared to 72 percent of children born to mothers with tertiary-
level qualifications. These results likely reflect the literacy levels of caregivers 
influencing their likelihood to read to their own children. 

Figure 4.1 activities in the home environment for Children ages 3–5
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Figure 4.2 activities in the Child’s home environment by Mother’s education level
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Tables 4.8–4.15 explore the relationship between these activities in the 
home environment and a child’s development. As expected, children have 
higher literacy levels if they come from households where they have been read 
to; however, higher levels of development can be seen for these children across 
all the developmental domains. This likely reflects a more interactive and sup-
portive home environment for healthy development. Indeed, tables 4.8–4.15 all 
show the same trend; that is, children who are interacted with in the home 
environment show better levels of development for every aspect of  development. 
Analyses of variance models were applied to compare the mean results, while 
controlling for mothers’ educational level; the F values and significance are 
provided in all these tables. The consistency across these tables is a strong 
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table 4.8 relationship between reading in the home environment and Child development

Read books 
or looked at 
picture books Physical Verbal

Cultural/
spiritual

Social/
emotional Perseverance Approaches

Numeracy/
concepts Literacy

Yes Mean (SD) 0.77 
(0.25)

0.89 
(0.19)

0.73 
(0.25)

0.71 
(0.19)

0.47 
(0.24)

0.77 
(0.29)

0.54 
(0.29)

0.50 
(0.31)

N 3,609 3,615 3,600 3,604 3,615 3,613 3,600 3,603
No Mean (SD) 0.63 

(0.28)
0.79 

(0.26)
0.58 

(0.29)
0.60 

(0.21)
0.40 

(0.24)
0.60 

(0.35)
0.33 

(0.26)
0.27 

(0.26)
N 2,025 2,028 2,024 2,022 2,031 2,030 2,028 2,027

ANOVA F 194.7 133.9 210.5 193.3 52.8 175.2 374.7 411.3
Sig 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Note: ANOVA = analysis of variance; F = F statistic; N = number of children; SD = standard deviation. 

table 4.9 relationship between reading in the home environment and Child development for Children 
not attending Preschool

Read books 
or looked at 
picture books Physical Verbal

Cultural/
spiritual

Social/
emotional Perseverance Approaches

Numeracy/
concepts Literacy

Yes Mean (SD) 0.75 
(0.26)

0.88 
(0.19)

0.71 
(0.25)

0.69 
(0.19)

0.47 
(0.23)

0.74 
(0.31)

0.49 
(0.30)

0.45
(0.31)

N 2,114 2,118 2,104 2,109 2,118 2,114 2,108 2,113
No Mean (SD) 0.60 

(0.27)
0.78 

(0.26)
0.57 

(0.29)
0.59 

(0.27)
0.40 

(0.23)
0.59 

(0.36)
0.29 

(0.25)
0.24 

(0.25)
N 1,508 1,513 1,511 1,508 1,513 1,513 1,512 1,509

ANOVA F 113.8 77.6 111.9 117.7 34.1 97.2 206.3 230.4
Sig 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Note: ANOVA = analysis of variance; F = F statistic; N = number of children; SD = standard deviation. 

table 4.10 relationship between reading in the home environment and Child development for Children 
attending Preschool

Read books 
or looked at 
picture books Physical Verbal

Cultural/
spiritual

Social/
emotional Perseverance Approaches

Numeracy/
concepts Literacy

Yes Mean (SD) 0.81 
(0.23)

0.90 
(0.17)

0.76 
(0.22)

0.73 
(0.62)

0.47 
(0.25)

0.80 
(0.27)

0.63 
(0.26)

0.60 
(0.29)

N 1,687 1,690 1,687 1,686 1,690 1,691 1,685 1,683
No Mean (SD) 0.69 

(0.27)
0.81 

(0.24)
0.61 

(0.29)
0.62

(00.21)
0.39 

(0.24)
0.64 

(0.33)
0.42 

(0.26)
0.36

(0.28)
N 561 559 557 558 562 561 560 561

ANOVA F 113.8 77.6 111.9 117.7 34.1 97.2 206.3 230.4
Sig 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Note: ANOVA = analysis of variance; F = F statistic; N = number of children; SD = standard deviation. 
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table 4.12 relationship between Singing Songs in the home environment and Child development

Sang 
song to 
or with Physical Verbal

Cultural/
spiritual

Social/
emotional Perseverance Approaches

Numeracy/
concepts Literacy

Yes Mean (SD) 0.74
(0.26)

0.87
(0.20)

0.70
(0.26)

0.68
(0.20)

0.45
(0.24)

0.73
(0.32)

0.48
(0.29)

0.44
(0.31)

N 5,119 5,126 5,122 5,110 5,128 5,125 5,113 5,115
No Mean (SD) 0.57

(0.28)
0.69

(0.31)
0.46

(0.30)
0.55

(0.23)
0.41

(0.25)
0.50

(0.37)
0.28

(0.28)
0.23

(0.27)
N 518 521 516 520 522 522 519 519

ANOVA F 96.2 157.9 183.6 91.5 9.1 120.5 117.2 114.6
Sig 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Note: ANOVA = analysis of variance; F = F statistic; N = number of children; SD = standard deviation. 

table 4.13 relationship between Being taken outside the home/yard environment and Child development

Taken 
outside the 
home/yard Physical Verbal

Cultural/
spiritual

Social/
emotional Perseverance Approaches

Numeracy/
concepts Literacy

Yes Mean (SD) 0.73
(0.27)

0.86
(0.21)

0.69
(0.26)

0.68
(0.20)

0.45
(0.24)

0.73
(0.32)

0.48
(0.30)

0.43
(0.31)

N 5,260 5,269 5,255 5,256 5,272 5,270 5,258 5,261
No Mean (SD) 0.58

(0.28)
0.69

(0.33)
0.47

(0.31)
0.55

(0.24)
0.44

(0.24)
0.46

(0.37)
0.29

(0.28)
0.23

(0.27)
N 377 378 383 374 378 377 374 373

ANOVA F 58.6 120.2 113.9 71.1 1.9 124.9 68.7 76.2
Sig 0.000 0.000 0.000 0.000 0.152 0.000 0.000 0.000

Note: ANOVA = analysis of variance; F = F statistic; N = number of children; SD = standard deviation. 

table 4.11 relationship between telling Stories in the home environment and Child development

Told 
stories to Physical Verbal

Cultural/
spiritual

Social/
emotional Perseverance Approaches

Numeracy/
concepts Literacy

Yes Mean (SD) 0.76
(0.26)

0.88
(0.19)

0.72
(0.25)

0.70
(0.19)

0.47
(0.24)

0.76
(0.30)

0.52
(0.29)

0.48
(0.31)

N 3,900 3,902 3,891 3,892 3,902 3,905 3,895 3,893
No Mean (SD) 0.63

(0.28)
0.78

(0.27)
0.57

(0.29)
0.60

(0.22)
0.41

(0.25)
0.58

(0.36)
0.33

(0.27)
0.28

(0.26)
N 1,737 1,743 1,735 1,736 1,746 1,740 1,735 1,739

ANOVA F 295.6 260.1 412.4 273.3 72.7 384.0 535.9 544.9
Sig 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Note: ANOVA = analysis of variance; F = F statistic; N = number of children; SD = standard deviation. 
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indication that improvements in child development will be seen if the Pacific 
Early Age Readiness and Learning (PEARL) Programme is able to enhance the 
skills and capacity of caregivers to interact with and stimulate children through 
such activities in the home environment. Of particular interest to the PEARL 
program are tables 4.9 and 4.10, showing that the impact of reading in the 
home environment is actually larger than that of attending preschool (that is, 
children who attend preschool but are not read to in the home environment 
show poorer outcomes than those who are read to in the home environment). 
For children who are not being read to at home, however, the impact of pre-
school is positive. These results provide solid evidence for the merit of the 
PEARL program, particularly the merit behind the community-based play-
group model. The results also provide confidence in the TeHCI as an instru-
ment that is sensitive to change. 

table 4.15 relationship between naming/Counting or drawing things with the Child in the home 
environment and Child development

Named, 
counted or 
drew things 
to/with Physical Verbal

Cultural/
spiritual

Social/
emotional Perseverance Approaches

Numeracy/
concepts Literacy

Yes Mean (SD) 0.79
(0.24)

0.92
(0.16)

0.76
(0.23)

0.73
(0.17)

0.48
(0.23)

0.79
(0.28)

0.58
(0.28)

0.54
(0.30)

N 3,228 3,231 3,225 3,223 3,234 3,235 3,228 3,224
No Mean (SD) 0.62

(0.28)
0.77

(0.26)
0.56

(0.28)
0.59

(0.22)
0.41

(0.25)
0.60

(0.35)
0.31

(0.25)
0.25

(0.24)
N 2,408 2,415 2,402 2,406 2,415 2,411 2,403 2,409

ANOVA F 295.1 338.2 436.0 357.3 60.5 268.9 710.8 750.1
Sig 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Note: ANOVA = analysis of variance; F = F statistic; N = number of children; SD = standard deviation. 

table 4.14 relationship between Playing in the home environment and Child development

Played 
with Physical Verbal

Cultural/
Spiritual

Social/
Emotional Perseverance Approaches

Numeracy/
Concepts Literacy

Yes Mean (SD) 0.73
(0.27)

0.86
(0.21)

0.69
(0.26)

0.68
(0.20)

0.45
(0.24)

0.72
(0.32)

0.48
(0.30)

0.43
(0.31)

N 5,272 5,281 5,266 5,265 5,284 5,282 5,270 5,272
No Mean (SD) 0.56

(0.27)
0.71

(0.33)
0.49

(0.31)
0.54

(0.23)
0.43

(0.24)
0.48

(0.37)
0.29

(0.29)
0.23

(0.27)
N 366 367 363 366 367 366 363 363

ANOVA F 149.8 175.6 193.9 147.4 2.6 194.5 141.5 150.7
Sig 0.000 0.000 0.000 0.000 0.104 0.000 0.000 0.000

Note: ANOVA = analysis of variance; F = F statistic; N = number of children; SD = standard deviation. 

http://dx.doi.org/10.1596/978-1-4648-0999-6


Results 37

Early Childhood Development in Tonga • http://dx.doi.org/10.1596/978-1-4648-0999-6 

Preschool Services Positively affect Child development

Approximately 44 percent of children in Tonga ages three to five attend some 
form of preschool, kindergarten, early education center, or playgroup, though this 
figure varies by age and gender. As figure 4.3 shows, attendance at some form of 
educational service before school increases as children get closer to school age, 
and participation rates are higher for girls, especially younger girls. It is important 
to note, however, these figures indicate that over half of all children in Tonga 
attend school for the first time with no exposure to any early education program. 
International literature suggests these children will find it harder to transition 
into the school environment, and are at a higher risk of early school drop-out and 
school failure. 

Participation in preschool is also influenced by island group. These results 
indicate that participation in some form of early education program is likely to 
reflect service availability in addition to the interest or intent of parents to send 
their children to early education services. One of the most remote islands, 
Niuatoputapu, shows the highest rates of participation in preschool, whereas 
Ha’apai, which is fairly remote, shows the lowest rates. This reflects local leader-
ship, as most preschool services across Tonga are community-based, thus requir-
ing local leadership and support. Figure 4.4 shows that the age trend—those 
closer to school age are more likely to attend educational services prior to 
school—is consistent across each of the island groups except for Niuafo’ou. 
However, Niuafo’ou has only 18 children, being by far the least populated region 
disaggregated in the TeHCI results. 

Figure 4.3 Preschool Participation by age and Sex
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A mother’s educational level is also strongly associated with her children’s 
participation in preschool (figure 4.5). These results are consistent with global 
experience; namely, the more highly educated the mother, the more likely their 
children are to participate in education services. These results are also consis-
tent across a child’s age and gender. In Tonga, only 24 percent of children born 
to mothers who went to primary school participate in preschool, whereas 67 
percent of children born to mothers with tertiary education participate in early 
education services. Taken together, these results indicate the PEARL program 
is both well targeted and well placed through its various pillars, including 
increasing parental awareness of the importance of early child development 
and increased opportunities for participation in community-based early educa-
tion programs. 

Figure 4.4 Preschool Participation by Island Group
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Of most relevance here is to understand whether participation in Tonga’s early 
childhood education services actually enhances child development, and that this 
impact on child development is not simply a reflection of a mother’s educational 
level. Table 4.16 presents simple descriptive analyses showing the relationship 
between participation in early childhood education and developmental out-
comes for each of the developmental domains captured by the TeHCI. As 
expected, those participating show significantly higher levels of development 
across all developmental domains. 

This relationship was then tested using a univariate generalized linear model 
with the child’s gender and age, and mother’s education level entered as 

Figure 4.5 Preschool Participation by Mother’s education level
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table 4.16 relationship between Participation in early Childhood education and developmental outcomes

Does/did this 
child attend 
kindergarten/
children’s 
center? Physical Verbal

Cultural/
spiritual

Social/
emotional Perseverance Approaches

Numeracy/
concepts Literacy

Yes Mean (SD) 0.78
(0.25)

0.86
(0.21)

0.72
(0.26)

0.70
(0.21)

0.46
(0.26)

0.76
(0.30)

0.59
(0.28)

0.54
(0.30)

N 2,792 2,798 2,784 2,786 2,801 2,797 2,775 2,780
No Mean (SD) 0.69

(0.27)
0.84

(0.23)
0.65

(0.28)
0.64

(0.21)
0.44

(0.24)
0.68

(0.34)
0.40

(0.29)
0.35

(0.30)
N 3,525 3,534 3,520 3,521 3,534 3,531 3,522 3,525

Note: N = number of children; SD = standard deviation. 

http://dx.doi.org/10.1596/978-1-4648-0999-6


40 Results

Early Childhood Development in Tonga • http://dx.doi.org/10.1596/978-1-4648-0999-6

confounders. Participation in any early childhood education service was entered 
into the model as a fixed effect, and each of the developmental outcomes was 
modeled separately. The results in table 4.17 show that even after controlling for 
confounders, participation in some form of early childhood education program 
has a statistically significant effect on every aspect of development except for 
verbal skills and perseverance. Not surprisingly, the magnitude of the effect of 
preschool was highest for literacy outcomes and numeracy and concepts, such as 
an understanding of heights and weights. 

Geographical Mapping

The TeHCI data was aggregated by village name and then geographically mapped 
by the Tonga Department of Survey and Lands, which is responsible for all the 
geographical mapping systems in Tonga. Previous donor funding was provided to 
the department for the creation of tsunami evacuation plans. As such, the soft-
ware and equipment required for geographical mapping, as well as the local 
capacity and skills required, were leveraged for the PEARL project. For the pur-
poses of the tsunami evacuation plans, boundary polygons for villages had already 
been created for all Tonga’s inhabited islands. This enabled the community-level 
results from the TeHCI to be geographically mapped to communities that were 
locally meaningful, having already been locally defined and geocoded.

The maps provide the results in a pictorial format that are easy to understand. 
Each community is provided a color on the basis of the TeHCI results. After local 
consultation, it was decided to present the data by “traffic lights” (despite there 
being no traffic lights in Tonga) to represent how well the children were develop-
ing in one community relative to other communities. The TeHCI results at a 
community aggregate level were simply ranked from lowest to highest. The bot-
tom third of communities were colored red, the middle third orange, and the top 

table 4.17 relationship between Participation in early Childhood developmental outcomes, Controlling 
for Confounders (n = 6,299 as a minimum)

Physical Verbal Spiritual/cultural Social/emotional

Mean sq F Mean sq F Mean sq F Mean sq F

ECD 5.80 90.71*** 0.04 0.87 2.01 29.44*** 1.64 40.41***
Age 21.27 328.14*** 10.70 218.40*** 26.03 381.21*** 11.38 280.01***
Sex 2.03 31.33*** 0.58 11.88*** 0.58 8.59** 0.94 23.26***
Mother’s education 6.53 100.84*** 1.47 30.17*** 7.08 103.79*** 4.45 109.53***
Early Child 

Development 0.00 0.05 4.90 48.85*** 24.89 439.82*** 21.09 338.43***
Age 8.62 142.61*** 21.26 211.59*** 154.32 2,726.80*** 162.59 2,608.73***
Sex 1.06 17.56*** 0.00 0.00 0.94 16.71*** 1.44 23.13***
Mother’s education 1.91 31.69*** 8.00 79.67*** 7.95 140.49*** 8.12 130.38***

Note: ECD = early child development; F = F statistic; N = number of children. 

*p < 0.05, **p < 0.01, ***p < 0.001. 
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third best performing communities green. The patterns of colours across the 
communities provided a quick indication of how the various communities were 
doing relative to each other. Maps were completed for each of the main island 
groups (see maps 4.1–4.4) with the Niuas and ’Eua mapped on one map to 
reduce printing costs and enable better comparison (the Niuas and ’Eua having 
relatively few communities to compare against). Each of the TeHCI develop-
mental domains were mapped individually, as well as an “overall development” 
outcome providing a snapshot of holistic child development. Appendix B shows 
maps for each domain for the Tongatapu island group.

These maps have proven to be very popular among the early child care and 
education stakeholders in Tonga, and exemplify the value of a census approach 
to the monitoring of child development. Survey samples are unable to provide 
robust community-level data back to communities (where every child counts), 
and local community members are prompted to consider how the children in 
their community are doing compared to neighboring communities. The maps 
acted as a facilitator to talk to communities at a local community level about the 

Map 4.1 overall development Map of tongatapu
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importance of early childhood, while engaging and mobilizing community mem-
bers around the TeHCI results in an easily understandable, locally relevant, and 
meaningful way. In other words, the results of our children in our community.

data dissemination

The TeHCI results were provided to stakeholders and communities through vari-
ous avenues. Initially, the data were officially released along with the launch of 
the PEARL program. This was a prominent event in Tonga, with Her Royal 
Highness of Tonga, the Princess Salote Mafile’o Pilolevu Tuita; churches leaders; 
and ministerial representatives attending. Former Minister for Education 
Dr. ’Ana Maui Taufe’ulungaki jointly launched the results of the survey with 
Dr. Truman Packard, Lead Economist from the World Bank (photo 4.1). The 
launch was attended by representatives of all Tonga’s development partners, and 
broadcast on local TV networks and radio programs over the following week.

Following the official release of the results, community meetings were orga-
nized to present the data to every community across Tonga. Before dissemination, 

Map 4.2 overall development Map of Vava’u
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training was provided to district education officers, town officers, health person-
nel, and members of the Tonga Preschool Association in Tongatapu on communi-
cating the results presented in the maps to communities and to understand the 
underlying data. They also received training on the basics of brain development 
and the importance of early child stimulation to promote healthy development. 
Town and district education officers went back to their island groups with 
their communities’ maps of child development (printed and laminated in poster 
size) and training resources to disseminate the results across their communities 
through town meetings (photos 4.2 and 4.3).

Further to the official launch of the results and the local community meetings, 
stakeholders and policy makers were identified for personal approaches to sup-
port engagement, understanding, and their use of the data. These meetings 
included the Statistics Department, Ministry of Health, Ministry of Finance, early 
childhood education subsector service providers, other donor organizations, and 
church leaders.

The intention is to repeat the TeHCI in 2017 as part of the evaluation of the 
PEARL program. Every opportunity was taken to build local ownership, capacity, 

Map 4.3 overall development Map of ha’apai
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Village name Number of children surveyed
Faleloa 30
Fangale'ounga and Fotua 40
Ha'apai Hahake Group 55
Ha'apai Kauvai Group 23
Ha'apai Lulunga Group 56
Ha'apai Mu'omu'a Group 47
Ha'ato'u 30
Hihifo 49
Holopeka and Koulo 22
Lotofoa 27
Pangai 39

Source: Ministry of Lands, Survey and Natural Resources. 
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Map 4.4 overall development Map of ’eua and the niuas
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Village Name Number of children surveyed
Falehau 19
Hihifo 16
Vaipoa 16

Village Name Number of children surveyed
Niuafo'ou 18

Village Name Number of children surveyed
'Eua Vahenga Hahake 106
'Ohonua 88
Ha'atu'a 33
Pangai and Tufuvai 28
Petani 20
Ta'anga and Houma 31

Source: Ministry of Lands, Survey and Natural Resources. 

Photo 4.1 launch of the tehCI results by her royal highness the Princess of tonga and 
dr. truman Packard, lead economist, World Bank

Source: Quang Vinh Nguyen. 
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Photo 4.2 Community dissemination of the tehCI results on tongatapu

Source: Sally Brinkman. 

Photo 4.3 Community dissemination of the tehCI results on ui’ha Island and 
ha’apai Island Group

Source: Sally Brinkman. 
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and community-wide interest during the entire process of implementing the 
TeHCI from the original development of the instrument through to the data 
collection and the dissemination of results. With local teachers and community 
health nurses implementing the data collection, the monitoring of child develop-
ment has been purposely imbedded in the system and, as far as possible, existing 
resources. As such, there is every hope that the government will continue the 
initiative after PEARL funding ceases.
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C h a P t e r  5

Potential Future Use of the Early 
Human Capability Index in Tonga 
and Conclusions

exemplary data Collection Process

The Tongan Early Human Capability Index (TeHCI) should foster understanding 
of the importance of early childhood development, while providing an evidence 
base for communities to mobilize around and for policy makers and service pro-
viders to plan around. The actual process of monitoring raises the profile of the 
importance of child development and, at the same time, provides a base-level of 
information. The process of the local creation of the TeHCI; the collection of 
data through local partnerships of health, education, and town officers; and wide-
spread community level dissemination of the data should serve as a shining light 
and example for other countries to follow. With repeated use of the TeHCI, 
Tonga will be able to evaluate not only the Pacific Early Age Readiness and 
Learning (PEARL) Programme but also other policy changes, and changes in 
service delivery and community action to support early childhood development 
and school readiness.

Local capacities were built through the development of the TeHCI, data 
collection process, database, data mapping, and the dissemination of results. This 
included enhancing capacity in four main areas: (1) the professional develop-
ment of teachers, (2) education and health systems to work together to monitor 
and collect population-wide data, (3) local government to analyze and geograph-
ically map the data, and (4) community awareness of the importance of early 
childhood development and early education. The PEARL program is building on 
these capacities to support the development and delivery of community-based 
playgroups to enhance child development and school readiness.

The goal is to build Tonga’s capacity for translational science—the ability to 
turn the data into relevant information for communities, policy makers, and 
service providers. We hope the data will continue to be used and there will be 
an appetite to repeat the TeHCI data collection, because only with repeat data 
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collections will communities know if their efforts to support the children in their 
community are reaping rewards. At a national level, with the changing early 
education system slowly rolling out, it will also be important to determine the 
impact these changes in service delivery are having on the population of Tongan 
children over time.

The cost of carrying out data collection and dissemination of the TeHCI in 
2014, not including technical assistance from the World Bank, was about 
US$100,000. This included the costs of data collection, map development and 
printing, and disseminating the results. The Government of Tonga’s travel allow-
ance has increased since 2014, which could add about U$20,000 to the next 
round of the TeHCI. Technical assistance supported development of the instru-
ment, data analysis and results reporting, and training on enumeration and dis-
semination, added about US$60,000 to the cost of the TeHCI in 2014. This will 
be reduced for the second round of the TeHCI in 2017 because there will be less 
work required on developing the instrument, and technical assistance in subse-
quent rounds should cost even less due to the local capacity building under the 
PEARL program. It will be worthwhile to continue to collect the data periodi-
cally to monitor the progress of implementation and to inform the government’s 
related policy decisions. The TeHCI data could also be used as a base to determine 
how the different education systems, through different curriculum strategies, 
might be supporting children in Tonga to ensure that all of them can enjoy the 
same quality of education services regardless of where they live and who the 
service providers are. In the future, TeHCI data could be used as evidence to 
inform funding decisions to ensure equity and efficiency. With the single TeHCI 
assessment of children’s development, and then following these children up over 
time, the government and church-led education sectors would be able to better 
evaluate their programs. For example, the World Bank aims to use the TeHCI data 
as a baseline for children who then move into the reading interventions of the 
PEARL program. The evaluation of PEARL’s reading component is enhanced by 
having a broad baseline indicator of a child’s development before coming into the 
school system, and before being exposed to the reading component.

Conclusions

It is still difficult to convince many governments about the value of investing in 
early child development, despite a growing body of evidence of the value of this 
intervention. School readiness lays the foundation for educational success and 
achievement. Consequently, the significance of school readiness is noted both as 
an intrinsic benefit in improving education outcomes for children by completing 
primary school, staying in high school, and productivity in adulthood. In addition, 
societies benefit from the human capital created through a strong foundational 
start. With the knowledge that both poverty and inequality are damaging condi-
tions for child development, social policy and cultural change are required to 
redress the power formations, social arrangements, values, and practices that can 
often hold children back from their developmental potential.
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A key challenge is that important issues risk invisibility in the absence of 
comprehensive data. A deeper understanding of the capabilities that are strength-
ened by interventions and the causal mechanisms that explain program impact, 
along with the dose and quality required is essential for confidence by policy 
makers to invest in early child development (Lynch and others 2010). Most 
early childhood research has been conducted in a relatively small number of 
economically affluent nations, especially the United States, leaving huge gaps in 
knowledge about the state of child development in marginalized and diverse 
communities. This unequal distribution of data collection is a major challenge 
for increasing global awareness of the importance of early child development in 
shaping future human capital.

As UNICEF noted in a report on child well-being, “Measurement serves as the 
hand-rail of policy, keeping efforts on track towards goals, encourages sustained 
attention, gives early warning signs of success or failure, fuels advocacy, ensures 
accountability, and helps decision making in relation to the most effective allo-
cation of resources” (UNICEF 2007). With public access to the results of moni-
toring, civil servants, nongovernment organizations, aid agencies, and the media 
are able to advocate for children and families, promoting new policy issues to 
be recognized and addressed. Policy making, service planning, and community 
development strategies are increasingly required to be based on evidence. The 
extent and nature of the problems can be quantified to inform the policy 
actions required.

Many Western trained methodologists aim to create international measures 
that can reliably show differential child development across countries so that it 
becomes possible to investigate how cultural practices and norms may impact on 
child development. In other words, culture should not be part of the measured 
aspect of development (dependent variable), but instead be captured in the mea-
sured aspect of the independent variables. Attempts to create this equivalence 
may make sense when measuring basic aspects of developmental milestones, 
such as when a child starts to walk, but other aspects of school readiness are 
highly culturally loaded. For example, as noted earlier, a child in regions of Latin 
America is praised for being talkative, and it is considered an early indicator of 
intelligence if the child interrupts others to participate in conversations. The 
same attributes in Pacific Island countries, however, would be considered an early 
indicator of a disrespectful child who is slow to learn. Most Western-based indi-
cators of school readiness attribute the same behavior somewhere in between; 
that is, talkativeness is considered a positive attribute, but a child who interrupts 
others to be talkative is considered disrespectful. Within each local culture and 
thus within the local preschool and school systems, these attributes are important 
and valid indicators of school readiness, and, so to be relevant, culture should be 
imbedded within the measure. It is therefore questionable whether it should 
even be an aim to make a single measure “equivalent,” and whether equivalence 
would even be achievable without alienating one culture over another.

Tonga is the second country in the world to undertake a census of child 
development across its entire population. Australia was the first, conducting a 

http://dx.doi.org/10.1596/978-1-4648-0999-6


50 Potential Future Use of the Early Human Capability Index in Tonga and Conclusions

Early Childhood Development in Tonga • http://dx.doi.org/10.1596/978-1-4648-0999-6

census once every three years of children in their first year of full-time 
schooling. With almost the entire population of children attending school in 
Australia, this has been an extremely efficient method of data collection. Unlike 
Australia, the data capture in Tonga was for three- to five-year-olds (whereas in 
Australia it is a single-year cohort with most children aged five). As such, this 
made the data collection in Tonga more complex, because not all children are 
attending a single form of early childhood education or health system at any 
one point in time to act as a system-wide data collection point. This meant that 
in Tonga an innovative, mixed-method, and cross-sector partnership approach 
to the data collection was used. Tonga’s ability to conduct a census of three- to 
five-year-old children through a partnership approach between health, educa-
tion, and local town officers is to be commended, and should be seen as a 
pragmatic model for the world to consider. Tonga now has reliable, detailed, 
local-level data that captures the entire country. Both the data collection 
process in itself, as well as the dissemination of the data, is helping to raise 
awareness of the importance of early childhood development, and provides a 
platform for monitoring policies and evaluating programs such as PEARL and 
their impact on the children of Tonga.
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a P P e n d I x  a

Back-Translated and Tongan 
Versions of the TeHCI

Identificaion number ____________

the tongan early human Capability Index (tehCI)

Backtranslated to English

Teacher Completed

For each question, please mark the box that represents your answer. It is important to remember 
that children do not develop and learn at the same rate; for example, some children learn to walk 
earlier than others and this is normal and OK. We don’t expect children to be able to do everthing 
we ask in this questionnaire. The most important thing is that you give honest answers.

Your answers need to be accurate. We are trying to find out the true status of the children, so 
that we know how and where we can best help.

There will be some questions that you will need to work with paretns to answer.

The data is not used to judge the school or teaching strateges but to work out where children 
need help with their development.

The child’s name won’t be used for anything and the data is kept confidential.

Name of kindergarten: _____________________________ 
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Background information

A Child’s name  _____________________________________________________________________

B Child’s date of birth                    ______ / ______ / ______

C Child’s gender

Male Female

D Education level of child’s mother

Primary Started high

Completed 
high

tertiary 

E Community where the child lives:  ______________________________________________________

Physical health

1 Child’s height _________ cm

2 Child’s weight _________ kg

3 Is this child frequently sickly?

yes no

4a Does this child have any disabilities / special needs? (or needs help with)
4b If yes _______________________________________________________
 _______________________________________________________

5 Does this child have good hygiene; i.e., always washes his/her hands after toileting

6 Does this child have positive habits, mafai/fili fakapotopoto

7 Does this child know good foods from bad foods

General verbal communication

8 Can this child use a group of words? Can already Can’t yet

9 Can this child use a string of sentences?

10 Can this child take turns speaking in a conversation?

11 Can this child describe things in detail with good Tongan words?

12  Can this child hold an adult-like conversation (for example, talkative, 
always questioning)
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Cultural identity and spirituality

13 Shows compassion, understanding and tolerance of others

Can already Can’t yet

14 Can this child identify two culturally important foods / dishes?

15 Can this child identify two local plants that provide food / fruits?

16 Does this child show the Tongan cultural values of humility?

17 Does this child show loyalty and commitment?

18 Does this child show reciprocity in relationships

19 Does this child actively participate in cultural routines, i.e., dance?

20 Is this child able to say a short prayer?

Social and emotional well-being and skills

21 Is this child happy to share his/her toys and belongings?

yes no

22 Does this child take care of his/her own things?

23 Does this child demonstrate respect for adults?

24 Does this child demonstrate respect for other children?

25 Does this child accept responsibility for his/her actions?

26 Is this child considerate of other people’s feelings?

27  Does this child repeatedly do something wrong even though he/she has been told 
to stop

28 Is this child always helpful?

29 Is this child friendly to other children?

30 Does this child kick, bite or hit adults or other children?
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31 Is this child impatient?
yes no

32 Does this child always understand the difference between right and wrong?

33 Does this child follow simple directions on how to do something?

Perseverance

34 Does this child always perform tasks independently?

yes no

35 Does this child always keep at a task until he/she is finished?

36 Does this child need constant reminding to finish something off?

37 Does this child get easily distracted from a task?

approaches to learning

38  Does this child show more curiosity about something new in comparison to 
something familiar?

yes no

39  Does this child investigate/explore the function of a new toy/game/puzzle or object?

40 Is this child always wanting to learn new things?

41  When in an unfamiliar environment with a familiar person present, does this child 
feel free to explore?

42 Is this child always diligent in his/her approach to a new job or task?

numeracy and concepts

43 Can this child recognize zeometric shapes (e.g., triangle, circle, square)?

Can already Can’t yet

44 Can this child name and identify at least 3 colours?

45  Can this child sort and classify objects by common characteristics (e.g., shape, colour, 
size)?

46 Can this child name and recognise the symbol of all numbers from 1 to 10?

47 Can this child count to 10?
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48 Can this child count to 20?
yes no

49 Can this child count to 100?

50 Does this child know that a horse is taller than a dog?

51  Does this child know the order of the day (e.g., morning, then afternoon and then 
evening)?

52 Does this child understand the concepts of yesterday, today and tomorrow?

53 Does this child know that a vehicle weighs more than a cup?

54 Does this child know that the number 8 is bigger than the number 2?

Formal literacy - reading

55 Does this child know the sounds of three letters of the alphabet? (phonics)

Can already Can’t yet

56 Can this child identify at least 3 letters of the alphabet?

57 Can this child identify at least 10 letters of the alphabet?

58 Are there any reading materials in the child’s home (e.g., picture books, magazines)
yes no

59 Can this child hold a book and turn the pages in the right way?
Can already Can’t yet

60 Can this child follow reading directions? (i.e., left to right, top to bottom)

61 Can this child read at least 4 simple popular words?

Formal literacy - writing

62 Can this child draw something identifiable? (e.g., a stick person)
Can already Can’t yet

63 Can this child copy (trace) the shape of a letter?

64 Can this child write at least 3 letters? (e.g., A, B, C)

65 Can this child write their own name?

66 Can this child write simple words?
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Identification number ____________

the tongan early human Capability Index (tehCI)

Backtranslated to English

Parent Completed

For each question, please mark the box that represents your answer. It is important to remember 
that children do not develop and learn at the same rate; for example, some children learn to walk 
earlier than others and this is normal and OK. We don’t expect children to be able to do everthing 
we ask in this questionnaire. The most important thing is that you give honest answers.

We are trying to find out the true status of the children, so that we know how and where we 
can best help. The survey is not to rate your parenting style but to get general information about 

children and for us to learn where best to help.

The child’s name won’t be used for anything and the data is kept confidential.

Name of fieldworker _____________________________ 

Background information

A Child’s name  _____________________________________________________________________

B Child’s date of birth                    ______ / ______ / ______

C Child’s gender

Male Female

D Education level of child’s mother

Primary Started high

Completed high tertiary

E Community where the child lives:  ______________________________________________________

Physical health

1 Child’s height _________ cm

2 Child’s weight _________ kg

3 Is this child sickly, not well looked after?

yes no
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4a Does this child have any dificulties or special needs that he/she requires help with
4b If yes _______________________________________________________
 _______________________________________________________

yes no

5 Does this child have good hygiene; i.e., always washes his/her hands after 
toileting?

6 Does this child have positive habits, mafai/fili fakapotopoto

7 Does this child know good foods from bad foods

General verbal communication

8 This child use a group of words in talking?
Can already Can’t yet

9 Can this child converse with others? 

10 Can this child talk about something that he/she has done?

11 Can this child give detail using good Tongan words?

12  Can this child hold an adult-like conversation (e.g., talkative, always questioning)

Cultural identity and spirituality

13 Shows compassion, understanding and tolerance of others

Can already Can’t yet

14 Can this child identify two culturally important foods / dishes?

15 Can this child identify two local plants that provide food / fruits?

16 Does this child show the Tongan cultural values of humility?

17  Does this child show the Tongan cultural values of devotion/commitment/
obligation/responsibility?

18 Does this child show the Tongan cultural values of reciprocity in relationships

19 Does this child participate in cultural routines (e.g., dance)?

20 Is this child able to say a short prayer?
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Social and emotional well-being and skills

21 Is this child happy to share his/her toys and belongings?

yes no

22 Does this child take care of his/her own things?

23 Does this child demonstrate respect for adults?

24 Does this child demonstrate respect for other children?

25 Does this child accept responsibility for his/her actions?

26  Does this child repeatedly do something wrong even though he/she has been 
told to stop

27 Is this child considerate of other people’s feelings?

28 Is this child always helpful?

29 Is this child friendly to other children?

30 Does this child kick, bite or hit adults or other children?

31 Is this child impatient?

32  Does this child always understand the difference between acceptable and 
non-acceptable behaviour?

33 Does this child follow simple directions on how to do something?

Perseverance

34 Does this child always perform tasks independently?

yes no

35 Does this child always keep at a task until he/she is finished?

36 Does this child need constant reminding to finish something off?

37 Does this child get easily distracted from a task?
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approaches to learning

38  Does this child show more curiosity about something new in comparison to 
something familiar?

yes no

39  Does this child investigate/explore the function of a new toy/game/puzzle or 
object?

40 Is this child always wanting to learn new things?

41  When in an unfamiliar environment with a familiar person present, does this 
child feel free to explore?

42 Is this child always diligent in his/her approach to a new job or task?

numeracy and concepts

43 Can this child recognize geometric shapes (e.g., triangle, circle, square)?

Can already Can’t yet

44 Can this child name and identify at least 3 colours?

45  Can this child sort and classify objects by common characteristics (e.g., shape, 
colour, size)?

46 Can this child name and recognize the symbol of all numbers from 1 to 10?

47 Can this child count to 10?

48 Can this child count to 20?

49 Can this child count to 100?

50 Does this child know that a horse is taller than a dog?

yes not yet

51  Does this child know the order of the day (e.g., morning, then afternoon and 
then evening)?

52 Does this child understand the concepts of yesterday, today and tomorrow?

53 Does this child know that a vehicle weighs more than a cup?

54 Does this child know that the number 8 is bigger than the number 2?
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Formal literacy - reading

55 Does this child know the sounds of the alphabet? (phonics)

Can already Can’t yet

56 Can this child identify at least 3 letters of the alphabet?

57 Can this child identify at least 10 letters of the alphabet?

58  Are there any reading materials available to the child (e.g., picture books, 
magazines)

yes no

59 Can this child hold a book and turn the pages in the right way?
Can already Can’t yet

60 Can this child follow reading directions? (i.e., left to right, top to bottom)

61 Can this child read at least 4 popular words?

Formal literacy - writing

62 Can this child draw something identifiable? (e.g., a stick person)

Can already Can’t yet

63 Can this child copy (trace) the shape of a letter? (e.g., A, E, F)

64 Can this child write his/her own name?

65 Can this child write short and simple words?

66 Can this child write short and simple sentences?

General questions

67a Does/did this child attend kindergarten/children’s center?

yes no

67b If yes, what year did they start kindergarten?

67c If yes, how long did they spend in kindergarten?

67d If yes, give the name of the kindy and why you sent them?

If no, why didn’t they go to kindy?
________________________________________________________________________________________________

________________________________________________________________________________________________
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In the past 3 days, did you or any household member over 15 years of 
age engage in any of the following activities with your child?

68a Read books or looked at picture books with
yes no

68b Told stories to

68c Sang song to / or with

68d Took outside the home/yard

68e Played with

68f Named, counted or drew things to/with
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Geographically Mapped Results of 
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Map B.1 approaches to learning, tongatapu
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Map B.2 Cultural and Spirituality, tongatapu
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Map B.3 literacy, tongatapu
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Map B.4 numeracy and Concepts, tongatapu

Fasi

Tofoa

Lapaha

Pea

Toloa

Houma

Ngeleía

Haveluloto

Vaini

Nukunuku

Ha'ateiho

Kolonga

Ánana

Sopu

Tatakamotonga

Fua'amotu

Popua

Kolovai

Kolomotu'a

Folaha

Fangaloto

Kolofo'ou

Fanga

Longolongo

Halaóvave

Niutoua

Hoi

Fo'ui

Afa

Maúfanga

Ísileli

Vaotu'u

NavutokaTe'ekiu

Veitongo

Tokomololo

Tufuenga

Halaano

'Utulau

Malapo

Puke

Siaátoutai

Halaleva

Matahau

Ha'asini

Fatumu

Fahefa
Pahu

Nakolo

Pili

Talafo'ou

Hofoa

Ha'alalo

Houmakelikao

Holonga

Ha'utu

Longoteme

Nukuhetulu

Lakepa Makaunga

Manuka

Lavengatonga

Ha'akame

Nukuleka

Kapeta

Vaololoa

Pelehake

Fatai

Talasiu

Ha'avakatolo

Matangiake

Tuátakilangi

Kahoua

'Atata

Mataika

Kala'au

Haveluliku

'Alakifonua

Kanokupolu

Ha'atafu

Matafonua

'Ahau & Ha'akili

Masilamea

Halaloto

Neiafu

Loumaiviti

Lotoha'apai

Tongatapu Island

'Euaiki Island

Atata Island

Kanatea Island

Nukunukumotu Island

Ata Island

Fukave Island

Onevai Island

Motutapu Island

Pangaimotu Island

Fafa Island
Nuku Island

Oneata Island

Mo'ungatapu Island

Onevao Island

Makaha'a Island

Polo'a Island

Malinoa Island

Mata'aho Island
Talakite Island

Manima Island

Tufaka Island

Toketoke Island

Velitoa Hahake IslandAlakipeau Island
Velitoa Hihifo Island

Monuafe Island

Funga-Fele'ave

Mounu Island

Ngofonua Island

Queen Salote Wharf
Faua Harbour

Fua'amotu Airport

TONGATAPU ISLAND

scale, 1: 75000

S    o    u    t    h

P    a    c    i    f    i    c

O    c    e    a    n

Fika moe Fakakaukau Fakaefika
0.22 - 0.44 : Fiemaú ha tokoni makehe ki ai

0.441 - 0.53 : Fiemaú ke lelei ange

0.531 - 0.75 : Lelei Áupito0 2 4 6 81
Kilometers

Mapping_polygon Number_of_children 
Matahau 54 
Mataika 39 
Matalikufisi and Tokomololo 105 
Nakolo 19 
Navutoka 48 
Ngele'ia 46 
Niutoua 44 
Nukuhetulu 28 
Nukuleka 22 
Nukunuku 162 
Pahu 87 
Pea 71 
Pili 21 
Popua 101 
Puke 53 
Sia'atoutai 58 
Sopu 92 
Talafo'ou 17 
Talasiu 37 
Tatakamotonga 132 
Te'ekiu 44 
Tofoa 133 
Toloa 17 
Tu'atakilangi 45 
Tufuenga 22 
Vaini 265 
Vaololoa 35 
Vaotu'u 32 

 

Mapping_polygon Number_of_children 
'Utulau 34 
Afa` 34 
Ahau 43 
Alaki 27 
Anana 29 
Atataa and Eueiki 16 
Fahefa and Ha'utu and Kala'au 60 
Fanga 56 
Fangaloto 43 
Fasi 21 
Fatai 44 
Fatumu and Haveluliku and Lavengatonga 22 
Fo'ui 51 
Folaha 47 
Fua'amotu 94 
Ha'akame 35 
Ha'alalo 44 
Ha'asini 52 
Ha'atafu 19 
Ha'ateiho 166 
Ha'avakatolo 18 
Hala'ovave 66 
Halaano 39 
Halaleva 48 

 

Mapping_polygon Number_of_children 
Havelu 198 
Hofoa 41 
Hoi 23 
Holonga 40 
Houma 110 
Houmakelikao 84 
Isileli 30 
Kanokupolu 20 
Kapeta 35 
Kolofo'ou 223 
Kolomotu'a 67 
Kolonga 83 
Kolovai 60 
Lafalafa and Pelehake 26 
Lakepa 32 
Lapaha 182 
Lomaiviti and Liahona and Kahoua and 
Mapelu and Matangiake 100 
Longolongo 55 
Longoteme 55 
Loto Ha'apai and Veitongo 101 
Ma'ufanga 193 
Makaunga 31 
Malapo 42 
Manuka 22 
Masilamea 16 

 

Produced by: Ministry of Lands Survey and Natural Resources
LGIS Unit, 24/07/2014 

PACIFIC EARLY AGE READINESS FOR LEARNING (PEARL)
                                       NUMERACY AND CONCEPTS ( Fika moe Fakakaukau Fakaefika)

http://dx.doi.org/10.1596/978-1-4648-0999-6


Geographically Mapped Results of TeHCI Domains  67

Early Childhood Development in Tonga • http://dx.doi.org/10.1596/978-1-4648-0999-6 

Map B.5 Perseverance, tongatapu
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Map B.6 Physical development, tongatapu
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Map B.7 Social and emotional development, tongatapu
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Map B.8 Verbal development, tongatapu
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Nakolo 19 
Navutoka 48 
Ngele'ia 46 
Niutoua 44 
Nukuhetulu 28 
Nukuleka 22 
Nukunuku 162 
Pahu 87 
Pea 71 
Pili 21 
Popua 101 
Puke 53 
Sia'atoutai 58 
Sopu 92 
Talafo'ou 17 
Talasiu 37 
Tatakamotonga 132 
Te'ekiu 44 
Tofoa 133 
Toloa 17 
Tu'atakilangi 45 
Tufuenga 22 
Vaini 265 
Vaololoa 35 
Vaotu'u 32 

 

Mapping_polygon Number_of_children 
'Utulau 34 
Afa` 34 
Ahau 43 
Alaki 27 
Anana 29 
Atataa and Eueiki 16 
Fahefa and Ha'utu and Kala'au 60 
Fanga 56 
Fangaloto 43 
Fasi 21 
Fatai 44 
Fatumu and Haveluliku and Lavengatonga 22 
Fo'ui 51 
Folaha 47 
Fua'amotu 94 
Ha'akame 35 
Ha'alalo 44 
Ha'asini 52 
Ha'atafu 19 
Ha'ateiho 166 
Ha'avakatolo 18 
Hala'ovave 66 
Halaano 39 
Halaleva 48 

 

Mapping_polygon Number_of_children 
Havelu 198 
Hofoa 41 
Hoi 23 
Holonga 40 
Houma 110 
Houmakelikao 84 
Isileli 30 
Kanokupolu 20 
Kapeta 35 
Kolofo'ou 223 
Kolomotu'a 67 
Kolonga 83 
Kolovai 60 
Lafalafa and Pelehake 26 
Lakepa 32 
Lapaha 182 
Lomaiviti and Liahona and Kahoua and 
Mapelu and Matangiake 100 
Longolongo 55 
Longoteme 55 
Loto Ha'apai and Veitongo 101 
Ma'ufanga 193 
Makaunga 31 
Malapo 42 
Manuka 22 
Masilamea 16 

 

Produced by: Ministry of Lands Survey and Natural Resources
LGIS Unit, 24/07/2014 
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a P P e n d I x  C

Reliability and Validity of the TeHCI

discrimination

The results shown in chapter 4 show that the Tongan Early Human Capability 
Index (TeHCI) discriminates by age, gender, and mother’s educational level in 
the expected direction and by the expected relative magnitude for each of the 
various domains. Hearteningly, the TeHCI is also able to differentiate differences 
in development by other aspects of the home environment, such as reading 
books at home and access to early education services before schooling. Each of 
these results is meaningful in its own right, but the results also imbue confidence 
in the instrument being sensitive to change, and being able to capture the 
impacts of interventions on the various domains of development.

traditional Methods of Scale reliability

Among traditional methods of instrument reliability, particularly in the field of 
psychology, is Cronbach’s alpha to determine the scale fit. As a whole instru-
ment, the TeHCI performs well with a Cronbach alpha of 0.94 (number of 
items 63, N = 6,348). Each domain within the TeHCI was then tested with the 
following results:

Overall, the results are fairly good, with most subscales/domains reaching an 
alpha of between 0.725 and 0.892, which is within the conventional wisdom as 
reaching sound reliability values. However, neither the perseverance nor the 
physical scale reach what would be considered a strong enough alpha value to be 
considered a scale in itself.

Despite these positive results, it should be noted that the use of Cronbach’s 
alpha has been critiqued in the literature for not being an adequate test of 
reliability. Indeed, when it comes to the assessment of instruments, different 
disciplines have very different methods to determine reliability and validity. The 
most critical aspect of validity (that most disciplines would agree on) is the 
instrument’s ability to predict later outcomes of importance. For the TeHCI, 
however, we are unable to do this at this stage, at least not until we are able to 
follow-up with the children already assessed by the TeHCI and perhaps capture 
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their later primary school performance. In the meantime, the Rasch model is 
probably the toughest method of assessing the instrument’s scale reliability.

rasch Modeling

The Rasch measurement model is used to establish whether sets of items are 
internally consistent and can provide reliable person measures on an equal-
interval scale, which is invariant across subgroups of persons. The measures may 
represent, for example, proficiencies, attitudes, or behaviors. The model also 
provides evidence of any anomalies. Based on the outcomes of analyses, recom-
mendations and suggestions for modifications to the scale or to particular items 
can be made.

For the analyses reported here, the software RUMM2030 (Andrich, Sheridan, 
and Luo 2014) was used: it incorporates a wide range of facilities for checking 
item and person fit, differential item functioning, reliability, targeting of items 
and persons, residual item correlations, subscale analysis and equating subscales, 
and, of course, item and person measures, known as locations. The item and 
person locations are mapped on a common continuum.

Independent psychometric analyses were conducted using the Rasch model on 
the full TeHCI census data file by Dr. Irene Styles of the Pearson Psychometric 
Laboratory in the Graduate School of Education at The University of Western 
Australia. Dr. Styles’s conclusion was that, overall, the TeHCI rated “excellent” with 
sound psychometric properties, as evaluated using the Rasch measurement model. 
Dr. Styles also concluded that “especially taking into account the complex nature 
of the constructs being assessed, it [the TeHCI] operates remarkably well.”

More specifically, the results indicated that five items did not fit the model 
well relative to the majority of the items: all the misfitting items are the reverse-
scored items, indicating that administrators may have had difficulty with the 
negatively worded items. The misfitting items were: (1) Does this child get eas-
ily distracted from a task? (2) Is this child impatient? (3) Does this child need 
constant reminders to finish something off? (4) Does this child kick, bite, or hit 
adults or other children? and (5) Does this child repeatedly do something wrong 

table C.1 Internal Consistency of tehCI Scales as Measured by Cronbach’s alpha

Domain Cronbach’s alpha Number of items

All items 0.940 63
Physical 0.468 4
Verbal 0.732 5
Cultural/spiritual 0.788 8
Social/emotional 0.725 13
Perseverance 0.222 4
Approaches 0.794 5
Numbers/concepts 0.887 12
Literacy (reading/writing) 0.892 12
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even though he/she has been told to stop? When these five misfitting items 
were deleted, the Rasch analyses showed that the reduced 61-item scale fitted 
the model well (with a Person Separation Index of 0.93667, indicating high reli-
ability). Thus, the instrument as a whole could be used to provide a sound 
measure of child development at an individual level.

In addition to the whole instrument working as a psychometrically sound 
instrument, the numeracy and concepts, and the literacy-related items, can be 
regarded as forming a strong, meaningful subscale. Although the whole TeHCI 
can be used together, it is the case that, at a 1 percent level of significance, 
17 percent (1,148) of the sample might be better represented by a profile of two 
scores; that is, a single scale with the numeracy and concepts and the literacy 
domains combined, and all the other scales combined (social and emotional, 
physical, cultural and spiritual, perseverance, and approaches to learning). 
However, Dr. Styles felt the patterning of differential responses on the TeHCI 
may be due to the fact that some students were attending preschool, rather than 
any issue of the underlying structure of the TeHCI. According to the Rasch 
models parameters, other subscales exist, but were weaker psychometrically. The 
overall advice is to keep the TeHCI instrument as a whole when using it as a 
psychometrically sound measure of an individual child’s improvement in child 
development.

Only six of the 63 items showed differential item functioning according to the 
administrator (that is, teacher or caregiver response), with some items showing 
teachers assessing children’s performance higher than parents, even when the 
children’s total scores were the same, and some showing the reverse. These 
results, however, did not disrupt the overall psychometric properties of the 
instrument.

One of the most affirmative results from the Rasch analyses was that there 
was no differential item functioning according to sex, thus the scale is measuring 
the same construct for boys and girls. For an instrument developed in the way 
that the TeHCI was, this result is very exciting. Many child development instru-
ments fail the Rasch model because of differential item functioning by gender.

An additional affirmative result from the Rasch model showed that items 
were located along the continuum from easiest to most difficult in an order that 
supported expectations. That is, the verbal and cultural items tended to be the 
easiest, and the numeracy and concepts and the literacy (reading and writing) 
items the most difficult. Comparisons of mean performances for groups classified 
by island, sex, mother’s educational level, administrator, and early child care and 
education were also as expected theoretically.
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