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Abstract This paper reports on the development and validation of the Hong Kong
Early Child Development Scale (HKECDS), a holistic measure of child development
designed specifically for preschool children in Hong Kong. Scale development was
an iterative process and the first version of the scale contained 190 items whereas the
final version includes only 95. Children ranging in age from three to six years were
administered trial versions of the HKECDS in Studies 1 (n060) and 2 (n0240). Item
analyses indicated that it is a developmental scale and that it has an appropriate level
of difficulty for preschool children. It also discriminates between three- to six-year-
olds from different social backgrounds in Hong Kong. The final version of the
HKECDS includes items from the following eight subscales: Personal, Social and
Self-Care (7 items), Language Development (13 items), Pre-academic Learning (27
items), Cognitive Development (10 items), Gross Motor (12 items), Fine Motor (9
items), Physical Fitness, Health and Safety (7 items), and Self and Society (10 items).
The HKECDS is the first early child development scale which considers both the
holistic development of preschool children and incorporates current expectations of
early child development in Hong Kong. In this era of evidence-based decision
making, it can be used to evaluate both the efficacy of targeted interventions and
broader child-related public policies on early child development in Hong Kong.
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The early years lay the foundation of life-long learning and development and three
strands of research have led to increased attention to appropriate interventions in the
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prior-to-school years. First, research on early brain development indicates that the
brain develops most rapidly in the first years of life and that environmental stimula-
tion positively affects the developing brain (Shonkoff and Phillips 2000). Second,
studies have documented a positive relationship between child care quality and child
development outcomes (e.g., Cost, Quality and Child Outcomes Study Team 1995,
NICHD ECCRN 2005; Sylva et al. 2006) and highlighted the importance of high
quality early childhood services for children. Third, studies on the economic returns
on investment in early childhood development have shown larger returns from
government investment incurred in early childhood compared to adulthood (Heckman
2004; Lynch 2004).

A corollary to research that has documented the importance of the early years is
that governments all over the world have been developing and enacting policies to
enhance the well-being of young children, including improving preschool attendance
and the quality of preschool education (Rao and Sun 2010, 2011). Hong Kong is no
exception. Since preschool attendance is close to 100 % in Hong Kong (Hong Kong
SAR Government 2011) and primary education is compulsory, there is less concern
about a child’s readiness for school. Instead the government is committed to improv-
ing the quality of preschool education and ensuring that all children will have access
to high-quality early education and care (Rao and Li 2009).

Researchers and policy makers in Hong Kong and elsewhere are keen to evaluate
the sequel of both, specific interventions and broader social policies on early child
development. Yet there is no tool which has adequate psychometric properties to
conduct direct assessment of the holistic development of children. Against this
background, we developed the Hong Kong Early Child Development Scale
(HKECDS) and conducted two validation studies.

1 Developing Contextually Appropriate Measures of Early Child Development

There are currently no globally accepted tests of early child development (ECD)
primarily because of the concerns that assessments developed in one country (usually
Western countries) may not be valid in other countries due to cultural and contextual
differences in both, content and assessment techniques (Sun et al. 2012). However,
contextually appropriate early child development tests are important for countries in
their efforts to regulate and monitor early childhood services. Further, they can be
used to analyze the impact of early childhood policies and programs on children, and
track child development over time. Therefore, it is important to develop assessment
tools that are relevant to a country’s specific goals for early child development and
education.

In recent years, several countries in different parts of the world have exerted efforts to
develop contextually appropriate measures of early child development. UNICEF in
partnership with Columbia University launched the Early Learning and Developmental
Standards (ELDS) project in 2002 to deal with the lack of appropriate instruments for
assessing and monitoring children’s early development and learning. ELDS define what
children are expected to know and expected to do. By 2009, culturally appropriate
standards had been developed in 43 countries all over the world, including several Asian
countries (Cambodia, China, DPRKorea, Fiji, Kiribati, Laos,Mongolia, the Philippines,
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Solomon Islands, Thailand, Vanuatu, and Vietnam). The use of standards operational-
izes expectations for young children and provides a basis for measurement of young
children’s learning (Kagan and Britto 2005). Results can be used to implement policy
to promote more equitable learning outcomes.

All countries’ ELDS include aspects of physical, socio-emotional, cognitive and
language development; no two nations’ ELDS are exactly the same since they reflect
each country’s particular values and expectations of child development at specific
ages. Based on their ELDS, several countries in the Asian region have developed
instruments to assess child development, and validation studies have been conducted
with nationally representative samples. These measures of child development include
the Protocol to Assess Lao School Readiness Competencies (Rao 2008), Cambodian
Developmental Assessment Test (Rao and Pearson 2007; Royal Government of
Cambodia 2007), and Vietnam Early Learning and Development Checklist (Rao
2006). After the validation, these countries can use the results of child assessments
in multiple ways including program and policy evaluation, tracking child develop-
ment over time and to inform curriculum revision, instructional improvement, teacher
training, parenting education and advocacy efforts (Miyahara and Meyers 2008).
Hence it is clear that context-specific ECD assessment instruments are very useful.

A 192-item early child development scale was recently developed in Japan. Child-
care professionals were invited to evaluate children’s competencies in the following
domains: Gross motor, Fine motor, Social competence, Communication, Vocabulary,
and Intelligence development. The sample included 22,819 children ranging in age
from birth to 84 months enrolled in authorized child daycare centers across Japan and
results indicated that the scale has satisfactory validity in measuring child develop-
ment in Japan (Anme and Segal 2010).

The work on Hong Kong Early Child Development Scale (HKECDS) also repre-
sents an effort to develop and validate a territory-specific early child development
scale. Our objective was to develop a measure that relied on direct assessment of
children in lieu of teacher or parent reports and which reflected goals and expect-
ations for ECD in Hong Kong.

2 Holistic Early Child Development and Education in Hong Kong

Early childhood education is entering a very positive era in Hong Kong (Rao and Li
2009) as the government has given increased attention to early childhood education
and made considerable progress in terms of improving its quality (Ng, Sun and Lau in
press; Rao 2010). The values and expectations of early child development for Hong
Kong’s young children are expressed explicitly in the Guide to the Pre-primary
Curriculum (Curriculum Development Council, HKSAR 2006), “....to nurture chil-
dren to attain all-round development in the domains of ethics, intellect, physique,
social skills and aesthetics, so as to prepare them for life” as well as “to stimulate
children’s interest in learning and cultivate in them positive learning attitudes, in
order to lay the foundation for their future learning” (p.18). It should be noted that the
Guide explicitly states that we should not expect 3-year-olds to write (p.95), and
highlights that young children should not be over-burdened with academic pressure. As a
result, it is clear that the Hong Kong government is now recommending a child-oriented
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and holistic development approach to early childhood teaching and learning, which is at
odds with the traditional academic-oriented kindergarten curriculum which was typically
followed in Hong Kong.

Following the developmental goals expressed in the Guide, six learning areas for
children were identified (physical fitness and health, language, self and society, early
mathematics, science and technology, and arts) to promote physical, cognitive and
language, affective and social, as well as aesthetic development of young children in
Hong Kong (Curriculum Development Council, HKSAR 2006, p.17). These specific
values and expectations of early childhood development in Hong Kong guided the
selection of domains of the HKECDS.

3 Measurement of Holistic Early Childhood Development

Although considerable efforts have been exerted to improve the quality of early
childhood education in Hong Kong, there is no psychometrically robust, culturally
and contextually appropriate measure to directly assess the holistic development of
young children in Hong Kong. The Wechsler Intelligence Scale for Children (WISC)
has been validated with a Hong Kong sample, ranging in age from five to 15 years
(Chen et al. 2010). However, the WISC focuses on children’s cognitive development
and it is only suitable for children over 5 years. Further, test administration is limited
to clinical and educational psychologists. Therefore, the WISC is not a good option to
assess preschool children’s holistic development and/or monitor the quality of early
childhood education in Hong Kong.

There are also measures developed to tap specific domains of early childhood
development in Hong Kong. For example, The Hong Kong Cantonese Oral Language
Assessment Scale (HKCOLAS) (Department of Health, HKSAR and Language
Information Sciences Research Centre, City University of Hong Kong 2006) is the
first assessment tool developed specifically for local speech therapists’ use in diag-
nosing language impairment in Hong Kong’s Cantonese-speaking pre-primary and
primary school children. Again, such measurements which focus on only one domain
are not appropriate tests of the holistic development of young children in Hong Kong.

Another important measure of early child development in Hong Kong is the Chinese
Early Development Instrument (CEDI) (Ip 2012). The CEDI was developed based on
the Early Development Instrument (Janus and Offord 2007), a population-based
measure of child outcomes which has been used in many countries in the world.
Teachers report on different dimensions of children’s school readiness and geograph-
ical mapping is used to identify vulnerable sectors within a city, region or country.
The CEDI considers the school readiness of 5-year-olds in Hong Kong and relies on
teachers’ reports of children’s performance. Both the CEDI and the HKECDS focus
on children’s holistic development but the CEDI is only used for 5-year-olds and is a
teacher-report measure. On the other hand, the HKECDS is suitable for children aged
three to six and relies on direct assessment of child behavior rather than parent/
teacher report. We chose to use a test as direct observations of child behavior have
been shown to be more valid than parent/teacher reports (e.g., Lee et al. 2009).

There has been only one large scale empirical study of early childhood develop-
ment in Hong Kong using a large and representative sample (Opper 1996) and the
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data were collected over 20 years ago. Hong Kong participated in the cross-national
IEA (International Association for the Evaluation of Educational Achievement) pre-
primary education study in 1987 (Montie et al. 2006) and a child development
measurement appropriate for Chinese preschool children in Hong Kong was
developed for this study. The Hong Kong component of the study included a
representative sample of about 3,000 children, including 3-, 4- and 5-year-olds
from 67 preschools in Hong Kong. The assessment instrument used by Opper
(1996) included items in the following five domains: motor development, personal
and social development, cognitive development, language development, and devel-
opment of pre-academic skills (Opper 1996, p.11). While Opper reviewed tools to
assess young children in Hong Kong, the majority of items were selected from
instruments which had been developed and normed for children in Western countries.
Only items which were deemed appropriate for preschoolers in Hong Kong were
selected and modifications were made to make chosen items suitable for the Hong
Kong context. For example, characters were used instead of letters in the language
scale. Opper’s instrument served as the major source of items for the HKECDS (Trial
Version 1).

4 Research Objectives

Against this background, this study had the following objectives:

(1) To develop a contextually appropriate measure of holistic development for
children ranging in age from three to six years in Hong Kong.

(2) To conduct validation studies to evaluate the psychometric attributes of the
measurement scale.

It was assumed that the HKECDS would be a scale appropriate for the assessment
of the holistic development of 3- to 6-year-olds in Hong Kong and that items would
reflect developmental and educational expectations for young children. It was
hypothesized that the HKECDS would be a developmental scale, with older
children attaining higher scores in all domains than younger children. We also
expected that socio-economic status (SES) would have an impact on children’s
development in different domains due to the differences in learning opportunities
and resources in both, family and preschool contexts for those from the high and
low SES backgrounds based on the existing literature (e.g., Sirin 2005; Yeung et
al. 2002). In addition, we expected that SES differences in the domains related to pre-
academic skills would be more pronounced among younger children than the older
ones since preschool attendance is almost universal for young children in Hong
Kong, and preschool rather than school may act as “the great equalizer” in these
domains.

5 Study 1

In Study 1, we examined the appropriateness of the HKECDS (Trial Version 1) for
children of different ages in Hong Kong.
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5.1 Methods

Participants In Hong Kong, preschools are classified as non-profit making (about
85 % of preschools), or private independent kindergartens with the former charging
lower fees and receiving subsidies from the government. All kindergartens in Hong
Kong follow the Guide to the Pre-primary Curriculum mentioned earlier. We ran-
domly selected one non-profit making kindergarten and one private independent
kindergarten from lists of the names of these different types of kindergartens in Hong
Kong in 2010. The principals from our first choice of kindergartens from each list
agreed to participate in the study. Next, we randomly selected 20 children from each
cohort of the two kindergartens, and obtained their parents’ consent for them to
participate in this study. Our sample included 20 K1 children1 (11 girls), 20 K2
children (9 girls), and 20 K3 children (9 girls). Both kindergartens offered half-day
programs as do the majority of kindergartens in Hong Kong. All participating
children were Chinese in this study and they all understood Cantonese although some
of them came from Mandarin-speaking families.

Measures The HKECDS (Trial Version 1) was developed after a series of meetings
among the authors who are researchers in the fields of early childhood education,
special needs education, developmental psychology, and pediatrics. The meetings
considered the appropriateness of the domains and of all items. Revisions to the
content, procedures, or instructions for administering items were made after each
meeting.

As noted earlier, the primary source of the items for the HKECDS (Trial Version 1)
was the scale used by Opper (1992, 1996). At this stage, we included almost all direct
assessment items used in Opper’s instrument (1996) (142 items) to examine the
appropriateness of these items for our cohort of children. Children’s personal, social
and self-care skills were examined via teacher or parent report in Opper (1996). We
therefore transformed these items into direct assessment items (28 items). As items in
Opper’s instruments (1996) were basically selected from tests used in the Western
countries, we developed some new items with reference to the Guide to the Pre-
primary Curriculum (Curriculum Development Council, HKSAR 2006) and relevant
literature to better fit the Hong Kong situation and to reflect cohort effects and secular
trends (20 items). Newly-developed items reflected new ways of conceptualizing
school readiness (e.g., inclusion of items to assess approaches to learning) and new
competencies referred to in the government’s 2006 pre-primary education curriculum.
Because of these amendments to Opper’s measures, we assumed that the HKECDS
(Trial Version 1) could be considered as a culturally and contextually appropriate
assessment tool.

The items were first developed in English and translated into Cantonese by
research assistants who were Chinese-English bilinguals. The accuracy of the trans-
lation was evaluated and changes were made, if necessary, by members of the
research team who were very proficient in both languages. The administration manual

1 There are usually three classes in kindergartens: K1 is for 3- to 4-year-olds; K2 is for 4- to 5-year-olds; K3
is for 5- to 6-year-olds.

120 N. Rao et al.



was developed in English but detailed written information about administration
procedures for sub-items was developed in Chinese.

The HKECDS (Trial Version 1) therefore included 190 items from the following
eight subscales: Personal, Social and Self-care (24 items); Language Development
(18 items); Pre-academic Learning (49 items); Cognitive Development (18 items);
Gross Motor (28 items); Fine Motor (33 items); Physical Fitness, Health and Safety
(10 items); and Self and Society (10 items). All 190 items were administered to each
child, regardless of age.

Procedure Two undergraduate and two graduate students majoring in early childhood
education were trained to administer the HKECDS (Trial Version 1). Before formal
data collection, the four assessors went through all the test items, instructions, and
materials with the second author. They were also required to practice each item
during the training session to ensure that all of them followed the standardized testing
instructions and procedures. In addition, they engaged in pilot studies with children
aged three to six to get familiar with the testing procedures and materials, and to
double code children’s performance during assessment. They had to achieve an inter-
rater reliability of about 90 % of agreement before starting formal data collection.

All assessments were conducted in a quiet room in children’s kindergartens in
individual sessions. The assessor and the child tested were the only individuals in the
room, which contained a child-sized table and two chairs for testing. Children were
required to respond to the assessor’s questions or requests by providing verbal
answers or with physical actions. For each item, the assessors used standardized
stimuli and followed standardized instructions, procedures, and scoring rules. Gross
motor activities were conducted either inside or outside the room, depending on the
space available in the room. Children were given some time to get familiar with the
environment and the assessor by playing with some toys or chatting with the assessor
at the beginning of the session. They were told that they would be playing some
games during the sessions.

The test was administered over two sessions, which lasted 30–45 min each, as
all children were given all 190 items. The interval between the two sessions was
1 day as children attended half-day programs. If a child was absent the next day,
he or she was administered the next part of the test as soon as he/she came back
to school. All children received a sticker as a gift at the end of the second assessment
session.

Approaches to Analyses We conducted item analyses based on the Classical Test
Theory (CTT) to look at the facility and discrimination of the scale (Kline 2005).
Specifically, we examined (i) children’s responses to individual test items in the
HKECDS (Trial 1 version) in order to assess the quality of those items and choose
items of optimum difficulty; and (ii) the quality of the HKECDS as whole. The
quality of individual items was assessed by examining children’s responses and
determining whether or not each item was pitched at an appropriate level of difficulty
and whether or not it differentiated among children with different levels of compe-
tencies. The quality of the test as a whole was evaluated by estimating its internal
consistency.

The following steps were adopted in the analyses:
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Step 1: The passing rates and mean scores for each item for children of different
ages were calculated to derive an index of item difficulty. A higher value
represented an easier question;

Step 2: Items that did not show extreme means, zero or nearly zero variances and
represented a developmental trend with different ages of children were con-
sidered as items with optimum difficulty and were chosen (K3 > K2 > K1; if
the passing rate for one age group was higher than 90 %, the passing rate for
the older age group was not 100 %; if the passing rate for one age group was
lower than 10 %, the passing rate for the younger age group was not 0 %; and
at least the passing rate for one age group was higher than 10% and lower than
90 %.);

Step 3: We calculated the internal consistency of each subscale using items which
were retained after step 2 and chose internally consistent items which
measure a unitary ability or attribute defined in the subscale (average
inter-item correlation>.20; we expected an increase in Cronbach’s alphas
after removing items that were not internally consistent with other items);

Step 4: We examined passing rates and mean scores for the remaining items. An
index of difficulty was recalculated for each item. This resulting scale is
referred to as the HKECDS (Trial Version 2).

However, there were some items which may not have met the inclusion criteria of
passing rates and mean scores, but they were considered as tapping important abilities of
Chinese children in Hong Kong. For example, knowledge of viral transmission is
considered important for preschoolers in Hong Kong because of the SARS outbreak in
Hong Kong in 2003 and the Swine flu pandemic which led to preschool and
school closures. Hence, after thorough discussions among the research team, we
decided to retain items tapping children’s knowledge on viral transmission in
the scale, although children did not show a steady progression in terms of the
passing rates in this item in Study 1.

The research team also evaluated the value of each sub-scale and appropriateness
of each item in the scale for 3- to 6-year-olds in Hong Kong.

5.2 Results

Analyses of the appropriateness of items in each subscale were conducted following
the above-mentioned steps. Table 1 presents the number of items that did not meet the
inclusion criteria. It also shows the number of items which remained in the scale after
the passing rate/means score check but did not correlate well with other items in the
subscale; the internal consistency of each subscale tended to increase if these items
were deleted from it.

As mentioned earlier, we included some items in the scale despite their low
discrimination ability because of our belief that they reflected expectations for
competencies which were important for Chinese preschoolers in Hong Kong. After
examining the raw data and the instruction manual, we assumed that low discrimi-
nation indices for some items were due to ambiguous wording in instructions or
problems in testing procedures. We therefore amended these items and clarified the
wording in the instructions, improved the stimuli used, and/or improved the testing
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procedures. For example, we added a demonstration within the instructions for the
item which required children to clip two sheets of paper together as we felt that
children may not have passed the item because they were not familiar with how
to use paper clips and not because they lacked the relevant fine motor abilities
to complete the task. The number of such items in each subscale is indicated in
Table 1.

We administered all items to children in K1, K2 and K3 in Study 1 to examine the
age appropriateness of the items. This made the assessment very time-consuming and
increased the cognitive burden especially for the younger children. Hence we felt the
next version of the scale should adopt an alternative approach since we still wanted to
use equivalent items for children of different ages. As a result, the items and sub-
items in the HKECDS (Trial Version 2) were arranged according to difficulty level
and discontinue rules were added in the scale when the items were administered to
children of different ages. For example, in one pre-academic item on simple addition,
four sub-items were included. All children started at the easiest sub-item but any
remaining sub-items were skipped if the child was unable to give correct answers to
two consecutive sub-items.

After the above steps, we ended up with the HKECDS (Trial Version 2) with 103
items (Cronbach’s alpha0 .98) from eight domains of Personal, Social and Self-care
(9 items, Cronbach’s alpha0 .68); Language Development (14 items, Cronbach’s
alpha0 .84); Pre-academic Learning (29 items, Cronbach’s alpha0 .91); Cognitive
Development (10 items, Cronbach’s alpha0 .82); Gross Motor (12 items, Cronbach’s
alpha0 .75); Fine Motor (10 items, Cronbach’s alpha0 .79); Physical Fitness, Health
and Safety (9 items, Cronbach’s alpha0 .64); and Self and Society (10 items, Cron-
bach’s alpha0 .70). The correlations among the sub-scales are shown in Table 2.

A MANOVA (Multivariate Analysis of Variance) with gender (2) × age (3) ×
kindergarten (2) as independent variables and subscale scores as dependent variables

Table 1 Changes of number of items in each domain in the scale after item analyses in Study 1

Domains (A) Initial
number
of items
(B)

Number of
items showing
extreme variance
(C)

Number of items
not internally
consistent with
others (D)

Number of items
retained in the scale
despite not meeting
the inclusion
criteria (E)

Final number
of items (B −
C − D + E)

Personal, social
and self-care

24 12 3 0 9

Language
development

18 7 1 4 14

Pre-academic learning 49 20 2 2 29

Cognitive
development

18 10 0 2 10

Gross motor 28 10 6 0 12

Fine motor 33 21 2 0 10

Fitness, health and
safety

10 1 1 1 9

Self and society 10 1 0 1 10
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indicated that the main effect of kindergarten type was significant for some subscales,
hence kindergarten was treated as a covariate in subsequent analyses. The MAN-
COVA, looking at children’s performance in different subscales with age (3) and
gender (2) as the independent variables and kindergarten (2) as the covariate, yielded
significant main effects of age in the omnibus analyses, F (16, 82)07.23, p<.001,
ηp

20 .59. Since we did not find significant gender differences in the analyses, the data
for boys and girls were collapsed in the following analyses. The follow-up univariate
analyses showed significant main effects of age in all subscales, with older children
showing better performance than the younger ones (see Table 3). These results
indicate that all the subscales of the HKECDS (Trial Version 2) are developmental
in nature as children obtain higher scores on each subscale as they mature.

In summary, the HKECDS (Trial Version 2) showed acceptable difficulty and
discrimination to measure the intended child development outcomes in different
domains. The sub-scales of the HKECDS (Trial Version 2) showed medium level
of inter-correlations. This indicated that while each sub-scale measured different

Table 2 Correlations among eight sub-scales of the HKECDS (Trial version 2)

PSS LD PL CD GM FM PFHS SS

PSS 1 .60* .57* .60* .54* .53* .53* .46*

LD 1 .76* .77* .47* .66* ..73* .71*

PL 1 .84* .45* .61* .58* .71*

CD 1 .46* .64* .67* .63*

GM 1 .50* .45* .33*

FM 1 .59* .42*

PFHS 1 .60*

SS 1

PSS Personal, Social and Self-care; LD Language Development; PL Pre-academic Learning; CD Cognitive
Development; GM Gross Motor; FM Fine Motor; PFHS Physical Fitness, Health and Safety; SS Self and
Society. * P<.05

Table 3 Performance of children of different ages on the HKECDS (Trial version 2) in Study 1

Domains K1 classes M (SD) K2 classes M (SD) K 3 classes M (SD) F(2, 48) ηp
2

Personal, social and self-care 13.03 (.96)a 14.91 (.91)a 19.00 (.91)b 10.80* .31

Language development 23.33 (.84)a 29.44 (.80)b 33.18 (.80)c 36.88* .61

Pre-academic learning 22.99 (1.99)a 38.12 (1.90)b 53.99 (1.90)c 67.62* .74

Cognitive development 18.77 (.78)a 23.01 (.75)b 27.20 (.75)c 30.34* .56

Gross motor 15.20 (1.09)a 18.66 (1.04)ab 21.33 (1.04)b 8.29* .26

Fine motor 14.41 (.95)a 19.11 (.91)b 24.01 (.91)c 26.54* .53

Physical fitness, health and
safety

4.25 (.40)a 6.59 (.38)b 7.40 (.38)b 17.15* .42

Self and society 6.48 (.59)a 10.47 (.56)b 12.07 (.56)b 25.05* .51

Means that in the same row that do not share subscripts differ in the Bonferroni Test. * P<.05
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abilities of child development, the full scale provided a measure of holistic child
development. Further, the HKECDS (Trial Version 2) was more concise than the
original version and the contents tapped were considered to reflect the expectations of
child development in current Hong Kong society. Discontinue rules were added to the
HKECDS (Trial Version 2) to maintain item equivalence while reducing the cognitive
burden for children with lower level of abilities at the same time. However, as a
society with a dramatic gap between the rich and the poor (Pang and Lau 2007), we
wished to determine whether or not the HKECDS (Trial Version 2) would be
appropriate for children from different family backgrounds. Hence, in Study 2, we
particularly examined the reliability and validity of the HKECDS (Trial Version 2)
when it was administered to children who were from both low- and middle-class
families.

6 Study 2

In Study 2, we administered the HKECDS (Trial Version 2) to children from different
family backgrounds. However, all children were from kindergartens in which pre-
school education vouchers could be encashed and this is true of 85 % of kindergartens
in Hong Kong. These kindergartens have fees below HKD 24,000 per year for half-
day programs or HKD 48,000 per year for a full-day session.

6.1 Methods

Sampling Approaches Given variations in income levels across different districts in
Hong Kong, we decided to first locate areas where we would recruit the participants
with contrasting family backgrounds. Two areas, Central (Central and Western
District) and Tin Shui Wai (Yuen Long District), were selected accordingly. Central
and Western District is one of the most expensive districts in Hong Kong and family
income is higher in this district than in others. Hence, we assumed that children
enrolled in kindergartens in Central would be from middle-class families. On the
other hand, the majority of residents in Tin Shui Wai are immigrants from mainland
China or blue collar workers whose family income is quite low compared to families
in other districts.

We drew up lists of kindergartens in the two areas of Central and Tin Shui Wai and
randomly selected one kindergarten in each area first, and then sought the principal’s
consent. After the numbers of children in each age group who could participate in this
study were confirmed, we again randomly selected another kindergarten until we
obtained consent from parents of the desired number of children. Four kindergartens
were therefore selected to participate in this study after such a process. It should be
noted that all the kindergartens we approached agreed to participate in the study. The
kindergarten in Central provides half-day programs and the school fees were around
HKD 23,600 per year. The kindergartens in Tin Shui Wai provide both half-day
and full-day programs and the school fees were about HKD 14,000 per year for
the half-day programs and HKD 26,000 per year for the full-day programs.
Hence the fees for the Central kindergarten were almost double that of those in Tin
Shui Wai.
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Participants A total of 240 Chinese children (49 K1, 49 K2, and 142 K3 children)
from four kindergartens with one in Central district and three in Tin Shui Wai
participated in Study 2 which took place in 2011.

Since the data collection in Study 2 was combined with another project on school
readiness among Hong Kong preschool children 1 year before they entered primary
school, teachers of the K3 children in Study 2 were also surveyed on children’s
school readiness and we had to recruit a larger sample of K3 children than children in
other age groups to meet the sample size requirement for the survey study. Informa-
tion about the participants is provided in Table 4.

Measures The HKECDS (Trial Version 2) validated after Study 1 was adopted in
Study 2. As mentioned earlier, the HKECDS (Trial Version 2) included 103 items
from eight domains of Personal, Social and Self-care (9 items); Language Develop-
ment (14 items); Pre-academic Learning (29 items); Cognitive Development (10
items); Gross Motor (12 items); Fine Motor (10 items); Physical Fitness, Health
and Safety (9 items); and Self and Society (10 items).

Procedures Three research assistants administered the HKECDS (Trial Version 2) in
Study 2. Two of them had been involved in the data collection for Study 1. All
assessors again went through all the testing items and procedures with the second
author. They practiced the HKECDS (Trial Version 2) in one to two sessions with
children of different ages before conducting the actual data collection. An inter-rater
reliability of 90 % was achieved among the assessors in the practice sessions.

All children completed the test in one session which took about 45 min. The eight
subscales of the test were administered in a quiet classroom in the kindergarten except
for the gross motor subscale which was given outside the classroom due to limited
space. Children received a sticker as a gift when they finished the test.

Approaches to Analyses As in the case of Study 1, we conducted item analyses by
examining children’s passing rate/mean score for each individual item to determine
the age appropriateness and difficulty level of the items and examined the internal
consistency of the subscales and the scale as a whole. We also conducted
several meetings among members of our research group to further look at the
structure and items of the revised scale and to make necessary revisions for problematic
items.

Table 4 Participant characteristics in Study 2

Kindergartens Area K1 classes
(3- to 4-year-olds)
(# of boys)

K2 classes
(4- to 5-year-olds)
(# of boys)

K 3 classes
(5- to 6-year-olds)
(# of boys)

Total
(# of boys)

Kindergarten 1 Central 24 (2) 24 (4) 70 (9) 118 (15)

Kindergarten 2 Tin Shui Wai 25 (13) 25 (17) 38 (23) 88 (53)

Kindergarten 3 Tin Shui Wai – – 16 (7) 16 (7)

Kindergarten 4 Tin Shui Wai – – 18 (9) 18 (9)
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We then compared the performances of children of different ages, and from
different family backgrounds for each subscale to examine the sensitivity of the
further revised HKECDS (Trial Version 3), to evaluate possible ability differences
of children. We refer to HKECDS (Trial Version 3) as the HKECDS.

6.2 Results

We examined passing rates/mean scores for each item and found that nine items
showed extreme variance (extreme means near 0 or 100 % of the passing rates).
These items did not differentiate among children and eight of them were removed
from the scale (Personal, Social and Self-care: 2 items; Language Development: 1
item; Pre-academic Learning: 2 items; Fine Motor: 1 items; and Physical Fitness,
Health and Safety: 2 items). One item (using chopsticks) which did not differentiate
among children with different abilities was retained for the subsequent version of the
HKECDS. This is because we consider the skills of appropriately using chopsticks as
an important and unique component of Personal, Social and Self-care abilities for
Hong Kong-Chinese children. However, administrative procedures for this item were
amended in the next version of the scale in an attempt to enhance its discriminative
ability.

The internal consistency of each subscale was also examined after the above
mentioned items/sub-items were removed from the scale. All remaining items
had high correlations with other items in the subscale, and the Cronbach’s
alphas of the subscales would all be reduced if the remaining items were
deleted. These indicated the satisfactory internal consistency of the subscales
and that the individual items were measuring similar ability to other items in
the same subscale.

As a result, the latest version of the HKECDS has a total of 95 items (α0 .97) with
eight subscales. In the 95-item scale, 55 items are derived from Opper (1996) but we
amended the scoring criteria in a few cases so all sub-items are scored on a 0/1 basis.
The rest of the items were developed by us. Further, detailed instructions, procedures,
and scoring criteria were provided for all newly-developed items. Detailed informa-
tion about each subscale and examples of items are presented in Table 5. Table 6
presents the inter-correlations among the scales.

We further examined the ability of the HKECDS to discriminate among children of
different ages and from different family backgrounds. A MANOVA with age (3),
family background (2) and gender (2) as between-subject variables was conducted to
examine children’s performance in each subscale of the HKECDS (Trial Version 3).
There were significant main effects of age, F (16, 442)024.40, p<.001, ηp

20 .47, and
family background, F (8, 221)017.40, p<.001, ηp

20 .39, and the Family Background
× Age interaction was significant in the omnibus analyses, F (16, 442)03.14, p<.001,
ηp

20 .10. However, this time the main effect of gender was significant, F (8, 221)0
4.60, p<.001, ηp

20 .14. Since the significant gender effects were only found in the
domains of Pre-academic Learning, F (1, 228)011.20, p<.01, ηp

20 .05, and Fine
Motor, F (1, 228)06.24, p<.05, ηp

20 .03, and the effect sizes for gender were very
small, the data for boys and girls were pooled together again for subsequent analyses.
The follow-up univariate analyses confirmed significant main effects of age and family
background on all subscales. Older children performed better than the younger ones and
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middle class children performed better than those from working class families in all
domains except Gross Motor and Fine Motor (see Tables 7 and 8). The follow-up
univariate analyses also yielded significant Family Background × Age interactions in
the domains of Pre-academic Learning, F (2, 228)015.53, p<.001, ηp

20 .12, and
Cognitive Development, F (2, 228)03.69, p<.05, ηp

20 .03. As shown in Figs. 1 and
2, as children mature, the differences in performance between children from low-
income and middle-class families in these two domains decrease.

Table 5 Examples of items in the HKECDS

Domains # of items Cronbach’s
alphas

Sample items

Personal, social and self-care 7 .63 Puts on the smock by him/herself

Tells his/her birthday

Language development 13 .80 Using four pictures, tells a story which represent a
logical sequence

Identifies use of different objects

Pre-academic learning 27 .95 Counts in 10s from 40 to 100

Measures a pencil

Cognitive development 10 .70 Predicts patterns

Understands symbols and concepts

Gross motor 12 .78 Kicks a stationary ball

Walks forward heel-to-toe along straight line

Fine motor 9 .75 Ties a single knot

Makes a bowl out of playdoh

Physical fitness, health
and safety

7 .61 Understands daily servings in food pyramid

Understands methods to prevent germ transmission

Self and society 10 .64 Distinguishes between recyclable and non-recyclable
materials

Recognizes national and regional flags

Table 6 Correlations among eight sub-scales of the HKECDS (Trial version 3)

PSS LD PL CD GM FM PFHS SS

PSS 1 .67* .72* .65* .39* .42* .50* .62*

LD 1 .77* .73* .40* .48* .69* .67*

PL 1 .79* .43* .56* .63* .73*

CD 1 .37* .47* .62* .69*

GM 1 .48* .29* .44*

FM 1 .38* .43*

PFHS 1 .57*

SS 1

PSS Personal, Social and Self-care; LD Language Development; PL Pre-academic Learning; CD Cognitive
Development; GM Gross Motor; FM Fine Motor; PFHS Physical Fitness, Health and Safety; SS Self and
Society. * P<.05
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7 General Discussion

This paper describes the process of development and validation of the Hong Kong
Early Child Development Scale (HKECDS). Results indicate that the HKECDS is a
psychometrically robust, culturally and contextually appropriate measure of holistic
child development for children ranging in age from three to six years in Hong Kong.
A large number of items in the HKECDS were adopted and revised from the measure
used in Opper (1996), the only large scale study on early childhood development in
Hong Kong and data were collected over 20 years ago. Newly developed items were
also added to reflect the cohort changes and current expectations for early child
development with reference of the Guide to the Pre-primary Curriculum (Curriculum
Development Council, HKSAR 2006). Although the instrument structure is similar
with those in the Western countries, items in the HKECDS also tap culturally-
sensitive expectations in each domain. For example, the coordination of fingers is
considered important for fine motor development. The HKECDS examines young
children’s development of such skills in a chopstick task, which is a common but

Table 7 Performance of children of different ages on the HKECDS in Study 2

Domains K1 classes
M (SD)

K2 classes
M (SD)

K 3 classes
M (SD)

F (2, 228) ηp
2

Personal, Social and Self-care 10.23 (.45)a 12.29 (.38)b 14.45 (.23)c 38.83* .25

Language Development 20.17 (.93)a 25.30 (.77)b 29.31 (.48)c 40.92* .26

Pre-academic Learning 23.44 (1.36)a 39.19 (1.13)b 53.67 (.69)c 217.14* .66

Cognitive Development 17.01 (.48)a 19.16 (.40)b 22.25 (.25)c 56.60* .33

Gross Motor 11.54 (.96)a 16.52 (.79)b 17.65 (.49)b 16.17* .12

Fine Motor 10.31 (.76)a 13.37 (.63)b 18.05 (.39)c 50.16* .31

Physical Fitness, Health and Safety 7.12 (.50)a 9.32 (.42)b 10.33 (.26)b 16.55* .13

Self and Society 6.87 (.61)a 11.97 (.51)b 14.02 (.31)c 54.29* .32

Means that in the same row that do not share subscripts differ in the Bonferroni Test. * P<.05

Table 8 Performance of children from different family backgrounds on the HKECDS in Study 2

Domains Working class
families M (SD)

Middle class
families M (SD)

F (1, 228) ηp
2

Personal, social and self-care 11.76 (.23) 12.89 (.36) 7.21* .03

Language development 22.98 (.47) 26.88 (.73) 20.18* .08

Pre-academic learning 32.10 (.68) 45.44 (1.06) 111.48* .33

Cognitive development 18.22 (.24) 20.73 (.38) 31.45* .12

Gross motor 16.36 (.48) 14.12 (.75) 6.36* .03

Fine motor 14.63 (.38) 13.19 (.60) 4.10* .02

Physical fitness, health and safety 8.05 (.25) 9.79 (.39) 13.84* .06

Self and society 9.77 (.31) 12.13 (.48) 17.07* .07

* P<.05
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unique activity in the Chinese culture. Other examples are items requiring children to
match food with the Chinese festivals, name local landmarks and name the users of
the four different colored Octopus cards (Child, Adult, Elder, Personalized). It is for
these reasons that we argue that that HKECDS is a cultural and contextual appropriate
measure of early child development in Hong Kong.

Two studies were conducted to examine the reliability and validity of the HKECDS
with samples of children from different types of preschools and family backgrounds.
The final version of the scale contains 95 items from the eight domains of Personal,
Social and Self-care; Language Development; Pre-academic Learning; Cognitive De-
velopment; Gross Motor; Fine Motor; Physical Fitness, Health and Safety; and Self and
Society. There was high internal consistency for each subscale of the HKECDS (range
from .61 to .95). There were moderate inter-correlations among sub-scales which assess
theoretically different constructs. Content validity was achieved via intensive discus-
sions among the research group members from different fields related to child
development and via careful revisions based on the discussions and the results from
two waves of empirical studies. We therefore believe that the HKECDS assesses
children’s holistic development in the Hong Kong context.

As predicted, older children attained higher scores than younger children in all
subscales. This indicates that the HKECDS is a developmental scale that captures
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differences in children’s competencies as they mature. However, we did not find
significant gender differences on the HKECDS. This finding is not in keeping with
nation-wide, large-scale studies of school readiness in Canada and Australia which
used the Early Child Development Index, a teacher-completed rating scale of child
development at school entry which includes five developmental domains (Physical
Health and Wellbeing, Social Competence, Emotional Maturity, Language and Cog-
nitive Development and Communication Skills and General Knowledge). Results
from the studies conducted in Canada (Janus and Offord 2007) and in Australia
(Centre for Community Child Health and Telethon Institute for Child Health Research
2009) show that girls had higher scores than boys in all five domains. Our findings
are somewhat consistent with Opper (1996) who found no significant gender differ-
ences in the areas of gross and fine motor development. She reported main effects of
gender favouring girls for the overall sample in the areas of cognitive development,
language development, and pre-academic development but follow-up tests revealed
no significant differences at any of the three age levels. However, there were
significant gender differences favouring girls in some aspects of social development
(social interaction and social competency at all three ages and self-care at age 3)
(Opper 1996). Further studies are needed to better understand the reasons for our
findings but they may be related to more support being provided to boys.

Children from middle class families showed higher performance than those from
working families in all subscales except Gross Motor and Fine Motor. In these two
subscales, working class children performed better than those from the middle class
families. These results are consistent with studies which have examined the influen-
ces of family background on early child development (e.g., Sirin 2005) and achieve-
ment gaps between children from high and low SES families in developed and
developing countries (e.g., Moore et al. 2008, NICHD ECCRN 2000). Such differ-
ences in children’s performance may reflect the differences in learning opportunities
and resources in both, the home and preschool contexts (e.g., Yeung et al. 2002).
Children from higher SES background typically attend kindergartens which charge
higher school fees and which have better qualified teachers (a proxy for preschool
quality) than children from working class backgrounds. They also have more resour-
ces to facilitate their learning at home than children from working class families.
Therefore, children from middle class families are involved in more learning-related
activities and therefore show higher competencies in the domains of cognitive
development, socio-emotional, pre-academic, and self and society than children from
less socially advantaged backgrounds. In contrast, children from working class
families may have more opportunities to play outside and help their parents with
housework compared to other children and these experiences may have benefited the
development of their gross and fine motor abilities.

As predicted, we also found that the SES differences in pre-academic learning and
cognitive development were less pronounced in the K3 (5 year-old) children than in the
K1 (3-year-old) children. As mentioned earlier, preschool attendance is almost universal
for young children in Hong Kong and there is a tradition of academic-orientation in
Hong Kong’s kindergartens despite the fact that government has exerted much effort to
promote child-centered, less didactic early childhood education. In most countries, there
are achievement gaps between children from low SES families and their more socially
advantaged peers. Further, Grade 1 of primary school is typically considered “the great
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equalizer” as children from different family backgrounds experience the same curricu-
lum. However, in the HongKong context, wherein preschool attendance is universal and
the preschool curriculum is rather academic, this role is performed by preschools and we
see a decrease in achievement gaps between K1 and K3.

HKECDS and School Readiness The concept of school readiness concerns children’s
preparedness for school and typically includes cognitive and language development,
physical well-being, psychomotor skills, socio emotional development and
approaches to learning. More comprehensive definitions of school readiness consider
it to be a holistic concept which includes not only children’s readiness for school but
schools’ readiness for children, families’ readiness to assist children to transition to
primary school and interventions such as Head Start. Our study was concerned with
children’s development and their developmental readiness. While we did not focus on
school readiness per se, it is a component of developmental readiness. In many
countries, children from economically disadvantaged backgrounds show poorer
school readiness skills, which are considered critical for their later school success,
than other children (Rouse et al. 2005). Children from low income families have
fewer educational resources available at home than those from wealthier families, and
schooling in many countries does not appear to close the gap. It is noteworthy that
preschool education seems to be narrowing this “achievement gap” in the Hong Kong
context.

The 95-item scale has a satisfactory level of difficulty, high internal consistency,
good abilities to discriminate among children of different ages and varying family
backgrounds, and sub-scales which adequately assess major domains of holistic child
development. Although the majority of the items in the HKECDS were derived from
Opper (1996), these were validated after two empirical studies and necessary revi-
sions in terms of assessment procedures and instructions were made. Around half of
the items were newly developed to reflect cohort changes and the current expectations
for child development in the Hong Kong context. In addition, we assessed children’s
development using tasks which are sensitive to Hong Kong’s Chinese cultural context
and the experiences of preschool children. As a result, we believe that the HKECDS
is a culturally and contextually appropriate early child development measure for
Hong Kong.

With more and more attention and resources being allocated to early childhood
education, the assessment of early child development in the region has become an
urgent but difficult task for practitioners, researchers, and policy makers. The
HKECDS is therefore expected to contribute to understanding and improving the
quality of ECD research in Hong Kong because of its robust psychometric character-
istics, and its conceptions of early child development in Hong Kong. In addition to
domains such as cognitive development, socio-emotional development, and motor
development, the HKECDS considers children’s knowledge and capacities in terms
of self-care, physical fitness and health, and the local society. Such knowledge and
skills are important for children today. Although there might be different expectations
for child development among families with different backgrounds, these additional
domains are consistent with the child developmental goals expressed in the Guide to
the Pre-primary Curriculum and therefore could be considered as reflecting the
expectations for young children in Hong Kong.
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It should be noted that the HKECDS is more a tool to understand developmental
levels in different domains of a group of children as a whole, rather than to determine the
level of developmental functioning of an individual child. No decisions about individual
children should be made based on the results of the HKECDS. Therefore, there is more
tolerance of measurement errors and less stringent requirement for assessor training in
scales such as the HKECDS than there is individual administered intelligence tests
(Fernald et al. 2009). Early childhood educators or those with training in early
childhood education can become qualified to use the HKECDS after they undergo
specialized training. This enhances the possibilities of using the HKECDS as a
comprehensive tool to understand, monitor, and track early child development in
Hong Kong.

There are several limitations in this study. First, the item analyses we conducted
were based on the Classical Test Theory (CTT), which has several limitations in
comparison to the Item Response Theory (IRT) due to its inter-dependence of item
and participants. Specifically, unlike IRT, the CTT approaches have inconsistencies of
estimates of item difficulty in various samples, instability of difficulty indices across
forms of tests, changes in internal consistencies across samples, and more measure-
ment errors than the IRT approach (Magno 2009).

The second limitation of this study arises from its sampling procedures and sample
size. We did not get a representative sample of preschool children in Hong Kong.
However, we recruited children from different types of kindergartens and from
different family backgrounds in the pilot studies to increase the diversity of partic-
ipants. The sample sizes in the two pilot studies were quite small. In Study 2, we
actually used the economic status of a neighborhood to index the family background
of children recruited in this area. Although this makes sense intuitively, there was a
lack of rigor in the process which may have led to bias in the results. Furthermore, the
limitations in sampling strategies and sample size also prevented us from adopting
confirmatory factor analyses to examine the construct of the scale and from employ-
ing IRT models for more comprehensive item analyses. Therefore, future studies with
the scale should use a larger and representative sample of young children in Hong
Kong to further examine the psychometric properties of the HKECDS.

Another limitation of the scale is the age range of children studied. The HKECDS
focuses on children aged from three to six but neglects the under threes. The period from
birth to three years is an important period in human development but there are significant
differences in the developmental tasks for the under threes and for young children aged
three to six. It is difficult to include the under threes in the current construct of HKECDS.
But further work should examine the holistic development of the under threes.

Despite the limitations, the HKECDS is the first scale developed to directly
examine the holistic early development and learning of young children in Hong
Kong and considers the current expectations of ECD in the Hong Kong society. It
taps multiple domains of early child development and learning and has an equivalent
measurement structure for multiple age groups of children. The HKECDS relies on
direct behavioral assessment of children. Although more resource intensive, such
measures yield more reliable information about child development than those that
typically rely on adult report (e.g., Lee et al. 2009).

There has only been one empirical study examining early child development in Hong
Kong using a large and representative sample and this was conducted in 1987–1988
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(Opper 1996). There are clear differences between children who attended preschool
25 years ago and those who attend preschool today. Research on child development
should ideally be the basis of educational policy and practices affecting children and
the HKECDS can be used to provide policy relevant information about early child
development for researchers, policy makers, and educators in Hong Kong and
perhaps further afar.
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