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ABSTRACT

Purpose: To describe the development of the Cognition domain of the Hong Kong Comprehensive
Assessment Scales for Toddlers (HKCAS-T).

Methods: Participants included 345 toddlers aged 18-41 months, with 258 recruited from Maternal and
Child Health Centers (MCHCs) and 87 with cognitive delay recruited from Child Assessment Centers
(CACs). They were individually administered the 83-item pilot version by medical practitioners or educa-
tional psychologists between 2017 and 2019 in MCHCs and CACs in Hong Kong.

Results: Rasch analysis results supported the unidimensionality of the pilot version, after removing six
items. Analysis of covariance results indicated that both the 83-item version and the 77-item version could
differentiate between children of different age groups, and children with typical development from
children with cognitive delay. Internal consistency and interrater reliability were 0.90 or above.
Conclusions: The Cognition domain of the HKCAS-T is a promising developmental assessment tool for the
assessment of toddlers. Cognition assessment, preschool, Chinese
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Early identification and intervention for childhood developmental
problems are crucial in the period of rapid brain growth in young
children. To provide a comprehensive assessment for infants and
toddlers, different professionals are often involved, with each
professional performing assessment on their respective profes-
sional domains. This practice, however, is resource intensive and
logistically complicated. Furthermore, with each professional per-
forming assessment on his/her own domain, there is no compre-
hensive overview of the child’s ability, strength, and weakness.
A comprehensive assessment tool encompassing all major aspects
of child development will be more efficient.

Developmental assessment of infants and toddlers mainly
employs tests originally developed in English, such as Griffiths
Scale of Child Development, 3" edition (Griffiths III), Merrill-
Palmer-Revised Scales of Development (M-P-R), Bayley Scales
of Infant and Toddler Development, third edition (Bayley-III),
and Stanford Binet Intelligence Scale - Fifth edition (SB-5).1~*
Norms on these tests for the non-English-speaking population
are not always available, and the cultural appropriateness of
these tests for non-English-speaking children is unknown.
Childhood development can be influenced by many factors
such as parenting style, environmental stimulation, socioeco-
nomic status, ethnicity, and country, and these factors need to
be taken into consideration in assessing the validity of an assess-
ment tool for a given child population.” Even if these tests were
translated into another language, the cultural equivalence is still
a concern. In a study on item equivalence of the English and
Chinese versions of a cognitive test for Chinese and American

children, differential item functioning was found in 59% of the
items. Further analyses indicated that language features such as
vocabulary and cultural familiarity were possible sources of
differential item functioning. Moreover, there was low agree-
ment between the judgment of experts and the differential item
functioning results on the equivalence of the translated items.®
The development of a culturally appropriate assessment tool can
help to address these research and service gaps.

The Hong Kong Situation

Maternal and Child Health Centers (MCHCs) provide free
universal health services for children aged 0 to 5 years who
are Hong Kong residents. In Hong Kong, about 90% of all new-
born children are registered with MCHC:s. The health service is
provided through an Integrated Child Health and
Development Program which comprises three components,
namely, parenting, immunization, and developmental surveil-
lance. Through the developmental surveillance component,
children suspected to have developmental delay will be referred
to Child Assessment Service (CAS) for further assessment.
CAS provides assessment service to young children suspected
to have developmental problems so as to provide rehabilitation
service to them. In CAS, children are assessed by pediatricians
using the Chinese version of the Griffiths Mental Development
Scales (GDS-C).° Those diagnosed as developmental delay (test
scores more than two standard deviations below the mean as
significant delay; test scores between one and two standard
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deviations below the mean as mild delay) will then be referred
for rehabilitation services either at preschools or training cen-
ters. The decision on the mode of training and intensity of
training will depend on the severity of the delay as reflected by
the assessment results.

The GDS-C is the most widely used developmental assess-
ment scale for young children in Hong Kong. It was normed
based on children from urban cities in China and Hong Kong.
However, GDS-C was based on the Griffiths Mental
Development Scales Extended Revised (GMDS-ER), rather
than the most updated Griffiths III. Furthermore, there was no
information on the item equivalence or differential item func-
tioning of the English and Chinese versions. Although the
M-P-R and Bayley-III were rated as good and adequate in
a number of evaluation criteria for English-speaking
preschoolers,” there are no local norms for Hong Kong
Chinese children. It would be ideal to have an updated and
locally developed, validated, and standardized comprehensive
assessment tool for accurate and reliable diagnosis of local
young children so that rehabilitation service can be started early.

In 2014, The Hong Kong Comprehensive Assessment Scales
for Preschool Children (HKCAS-P) was launched.® The scales
target Chinese-speaking children aged 3 years 4 months to
6 years 3 months and consist of six scales, Cognition,
Language, Social cognition, Visual perception, Fine motor
and Gross motor scales, plus an Early Literacy and Numeracy
scale for children aged 4 years and above. Age-standardized
scores are available for each scale as well as the Mental
Composite (Cognition, Language, Social cognition and Visual
perception scales), Motor Composite (Fine motor and Gross
motor scales), and Full Scale Composite. The test could be
administered by pediatricians and clinical/educational psy-
chologists who have completed accredited training by the
Department of Health, Hong Kong. However, this test does
not cover younger toddlers and there is currently no locally
developed tool for toddlers.

To provide a comprehensive assessment tool for Chinese-
speaking children aged 18 months to 41 months, the
Hong Kong Comprehensive Assessment Scales for Toddlers
(HKCAS-T) was being developed. The tool consisted of four
domains: Cognition, Language and communication, Fine
motor, and Gross motor. This paper focused on the
Cognition domain.

The Cognition Domain

Cognition refers to the thoughts and ways of information
processing.” In terms of the cognitive development of toddlers,
they are moving from the sensorimotor stage to the pre-
operational stage.'® Symbolic play emerges during this period
and toddlers begin to understand symbols and language. In the
development of the items of the Cognition domain, we took
reference from the Cattell-Horn-Carroll theory because many
assessment tools, including the Wechsler scales, are consistent
with this theory.""™"* According to the Cattell-Horn-Carroll
theory, distinctive human abilities can be grouped into three
strata levels. The first stratum includes over 70 narrow abilities
such as numeracy and reading comprehension, etc. There are
10 broad abilities under the second stratum, namely, ‘fluid
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intelligence, quantitative knowledge, crystallized intelligence,
reading and writing, short-term memory, visual processing,
auditory processing, long-term storage and retrieval, proces-
sing speed, decision speed and reaction time.''(p189) The
third stratum comprises the g factor or general intelligence.
Using the second stratum as a reference framework, two
clinical psychologists, an educational psychologist and
a developmental behavioral pediatrician developed an initial
pool of test items. All of them have many years of clinical
experience in working with young children in child assessment
service. There were 105 items tapping fluid intelligence (e.g.,
sequential reasoning), quantitative knowledge, crystallized intel-
ligence (e.g., general information), visual processing (e.g., visual
perceptual integration) and visual memory. The visual stimuli of
the items were designed by an artist taking reference to the local
context. The initial pool of items was administered to 28 toddlers
aged 16 months to 43 months by the two clinical psychologists
involved in the development of test items. Based on the results
from these children, items that could not distinguish between
age groups were eliminated, resulting in a final pool of 83 items.

The Present Study

This study aimed to examine the psychometric properties of
the pilot version of the Cognition domain of the HKCAS-T.
Rasch analysis was used to examine the difficulty level of the
items and its measurement properties. In terms of measure-
ment properties, the concept of undimensionality is important.
If we are to sum up the item scores to form a total score, it is
important that all items are measuring a single construct. The
infit and outfit statistics in Rasch analysis, as well as the prin-
cipal component analysis (PCA) of the residuals, were used to
examine unidimensionality.'* The Wright map was used to
find out whether the items could target the ability levels of
the children.'* In terms of construct validity, the items ability
to differentiate between children with or without cognitive
delay and children of different age groups were examined.’
Based on the Rasch analysis results and the items’ ability to
differentiate between children with or without cognitive delay
and children of different age groups, the scale could be refined
and modified. In terms of reliability, internal consistency and
interrater reliability were examined.
It was hypothesized that:

(1) The Cognition domain of the HKCAS-T would be able
to differentiate children from different age groups, in
the sense that older children would attain higher scores
than younger children.

(2) The Cognition domain of the HKCAS-T would be able
to differentiate children with typical development from
those with cognitive delay, in the sense that the former
group would attain higher scores than the latter group.

Methods
Participants

The study population was children aged 18 months to 41 months
registered at MCHCs. Out of the 31 MCHC:s in the territory, five
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MCHCs were selected in four districts (out of 18 districts
throughout Hong Kong) with different socioeconomic status as
measured by median monthly household income (the highest,
the lowest, the 6th and the 12th) based on the most recent
household statistics.'” Children suspected of developmental pro-
blems based on MCHC records (e.g., referral by MCHC nurses
to MCHC doctors for further assessment, referral to CAS for
assessment, or confirmed diagnosis from CAS) were excluded.
Sex, age groups, and geographical areas were used for stratifica-
tion in sampling. Simple random sampling was applied for
selection in each 3-month stratum. A total of 2,632 children
aged 18 months to 41 months were invited for participation
between August 2017 and October 2018, and 258 children com-
pleted the assessment. The response rate was 9.8%. There were
16 boys and 16 girls in each 3-month age group, except for the
39-41 month group which consisted of 16 boys and 18 girls
(MCHC sample).

In addition, participants were recruited from children who
attended CAS for assessment during the research period.
Children aged 18 months to 41 months who were diagnosed
as having a delay in one or more areas of development (at least
one to two standard deviations below the mean on standar-
dized tests such as GDS-C) by individual Child Assessment
Center (CAC) pediatricians were invited to participate. Out of
1,218 invitation letters sent, parents of 114 children consented
to participate. The response rate was 9.4%. Among them, there
were 87 children (8-15 children from each 3-month group)
diagnosed with cognitive delay (at least one to two standard
deviations below the mean on standardized tests such as GDS-
C) by CAC pediatricians (CAS sample).

The sample size calculation was based on the sample size
required for Rasch analysis, and the sample size required to
compare the scores of children with typical development versus
children with cognitive delay, and comparison across age groups.
In Rasch analysis, a sample size of 250 is adequate for assessing
item characteristics.'® For comparison between two groups,
assuming that children with cognitive delay will be at least one
to two standard deviations below the mean in developmental
assessment (assuming the mean of children with cognitive delay
to be <80 on standardized assessment where mean = 100 and
sd = 15), a sample size of 10 per age group is adequate for
comparison between children with typical development versus
children with cognitive delay (power = 0.80, a = 0.05) for each
3-month age group. For comparison between eight age groups,
the sample size for comparison between eight groups is 240
(power = 0.80, a = 0.05) assuming a medium effect size.

Measures

The HKCAS-T was administered individually to the participat-
ing children. For the Cognition domain, it consists of 83 items.
The sequential reasoning items require children to point to the
correct answer among three or four pictures. The quantitative
knowledge items require children to do some simple counting
with objects. The general information items include basic color
and shape concepts, and pointing to named familiar pictures
and common symbols. The visual perceptual integration items
include tasks such as putting blocks together according to
a stimulus design, and assembling jigsaw puzzles. The visual

memory items include finding a hidden object hidden by the
field tester before the child and tapping objects after
a particular pattern demonstrated by the field tester. As most
items are straightforward in terms of attainment or nonattain-
ment (e.g., pointing to the named picture stimulus or objects
correctly), all items are scored as 1 (attained) or 0 (not attained)
to achieve a uniform rating scale. The assessment is conducted
in Cantonese which is the major language used by the
Hong Kong population, spoken by 88.9% of the population at
home.

Procedures

Toddlers in the specified age groups were identified from the
MCHC register. A research officer randomly selected the chil-
dren using random numbers generated by the SPSS complex
samples function. Invitation letters and consent forms with
reply paid envelopes were then sent to the parents of the
selected children. Upon receiving the signed consent forms,
aresearch assistant contacted the parents by phone to work out
the dates, times, and venues of assessment. This process con-
tinued until the target of 64 children per geographical district
(4 boys and 4 girls in each age group) was reached.

For the children recruited through CAS, invitation letters
and consent forms with reply paid envelopes were sent to the
parents of eligible children (at least one to two standard devia-
tions below the mean on standardized assessment such as
GDS-C) to invite them to participate. Upon securing parent
consent, a research assistant contacted the parents to arrange
dates, times, and venues of assessment.

The children were assessed on the pilot HKCAS-T by two
medical practitioners and four educational psychologists in
MCHCs or CACs. These field testers were trained by the
professionals who developed the test items to ensure that the
field testers could administer and score the test according to
protocol. This study was approved by the Ethics Committee of
the Department of Health, Hong Kong SAR Government.

Data Analysis

Rasch analysis was used to examine the unidimensionality and
difficulty level of the items, as well as the targeting of items.
Reliability (internal consistency) was assessed using KR-20.
Inter-rater reliability was assessed using Kappa. Analysis of
covariance (ANCOVA) was used to investigate whether the
items could differentiate children from different age groups,
controlling for covariates. Independent t-testt ANCOVA was
used to examine whether the items could differentiate children
with a cognitive delay from children with typical development,
controlling for covariates where appropriate.

Results
Rasch Analysis

Infit and outfit mean square statistics were used to examine the
unidimensionality of the Cognition domain items. Using the
cutoff of 0.60 and 1.40, there were four items (items 1, 21, 65,
and 66) with infit/outfit statistics outside the recommended
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range_14 When these items were removed, it was found that the Table 1. Infit and outfit statistics of the cognition domain items.

infit/outfit statistics of item 23 was outside the recommended 83-item version 77-item version
range. After removing item 23, the infit/outfit statistics of item Item Measure Infit Outfit Measure Infit Outfit
22 was outside the recommended range and this item was also 1 452 1.95 9.90 Deleted

removed. The infit statistics of the 77 remaining items were —6.09 0.74 3.08 -68> 0.76 6.05
—6.48 1.00 1.93 -7.31 113 3.1

2
- . 3
within the recommended riflge (Table 1). More attention 4 _6.8 130 493 —7.07 139 038
should be paid to infit values The person reliability of the 83- 5 247 077 051 -2.75 0.81 0.54
item version was 0.97 and the person separation was 5.90. The ~ © —226 0.74 0.57 =252 0.78 144
. 1 . . . 7 -2.30 0.59 0.30 -2.56 0.61 0.30
item reliability of the 83-item version was 0.99 and the item g

-2.09 0.68 0.39 -2.34 0.71 0.39
separation was 11.11. The person reliability of the 77-item 9 037 1.07 0.97 0.24 1.1 1.04
version was 0.97 and the person separation was 5.67. The 19 0.40 0.80 0.61 0.27 0.83 0.62
. 1 . . . 1" 0.40 0.88 0.66 0.27 0.90 0.68
item reliability of the 77-item version was 0.99 and the item 0.65 0.92 0.87 052 0.94 0.94
separation was 11.22. 13 0.32 0.93 0.80 0.18 0.97 0.82
Another way to examine unidimensionality is to inspect the !4 0.48 0.95 0.9 0.35 0.98 1.03
: L. 1. . . . 15 0.37 0.95 0.87 0.24 0.98 0.92
PCA of the residuals. The criteria for unidimensionality are (i) 14 043 0.92 0.79 0.29 0.94 078
the variance explained by measures should be at least 40%; (ii) 17 0.51 0.66 0.44 0.38 0.68 045
the variance explained by the first principal component of the 12 2.08 0.66 0.38 198 0.65 0.37
. %: and (iii) th 0 of . 19 3.14 0.78 0.40 3.07 0.79 0.39
residuals should be less than 15%; and (iii) the ratio of variance 5 3.05 0.65 031 208 0.64 029
in measures to variance in the first principal component of the 21 -3.51 1.49 343 Deleted
residuals should be at least 3:1.'® With the original version with 22 —3.22 1.28 2:44 Deleted
. . . q. . 23 —4.44 135 2.77 Deleted
83 items, PCA of the residuals indicated that the variance 54 0.93 076 051 0.81 0.78 0.52
explained by measures was 58.2%. The variance explained by 25 0.93 091 0.70 0.81 0.92 0.70
the first principal component of the residuals was 3.9%. The 2% 2.21 0.77 0.52 2.12 0.78 0.51
. . . . . .. 27 3.70 0.89 0.55 3.64 0.90 0.55
ratio of variance in measures to variance in the first principal g 490 1.00 0.74 486 1.01 078
component of the residuals was 14.92:1. For the 77-item ver- 29 -339 0.82 0.65 -3.76 0.85 0.72
sion, PCA of the residuals indicated that the variance explained 3¢ —3.70 0.67 0.49 —411 0.73 0.61
%. Th . lained by the fi 31 -3.39 0.89 0.62 -3.76 0.97 0.72
by measures was 58.7%. The variance explained by the first 35 _339 076 0.55 ~3.76 076 0.61
principal component of the residuals was 4.3%. The ratio of 33 -3.28 0.71 0.54 -3.63 073 0.61
variance in measures to variance in the first principal compo- 3% —412 0.76 0.57 —4.58 0.82 0.76
. . 35 -3.11 0.73 0.53 -3.45 0.74 0.59
nent of the residuals was 13.65:1. For both versions, all three 34 _357 075 053 _3.96 0.80 0.63
criteria were fulfilled, supporting the unidimensionality of the 37 —0.66 1.05 0.96 -0.83 1.10 1.02
scale 38 -1.12 112 1.16 -1.31 1.18 1.28
) . . . . 39 0.76 1.06 1.56 0.64 1.10 1.78
Item difficulty and targeting were examined using the 4 188 0.84 0.59 178 0.86 0.60
Wright map. The Wright map distribution of both the 83- 41 -0.42 1.18 2.00 -0.58 122 2.60
item version (Figure 1) and 77-item version (Figure 2) sug- 42 1.04 0.86 091 093 0.88 0.97
.. .. . 43 1.81 0.98 1.12 172 1.01 1.15
gested that the Cognition domain items could target the ability 44 1.66 120 131 156 124 152
range of the children, though there were fewer items at the high 45 3.24 1.23 1.20 3.18 1.26 1.24
and the low end 46 -0.02 1.10 137 =17 1.14 1.88
’ 47 1.27 1.30 1.69 1.16 134 1.84
48 -1.32 1.15 1.00 -1.52 1.23 1.16
. 49 2.21 1.01 0.74 2.12 1.03 0.76
Analysis by Age Groups 50 163 119 100 1.53 121 105
.. . . . 51 —-0.66 0.80 0.65 -0.83 0.84 0.67
There were no significant differences in demographic charac- 5, ~2.80 121 5.08 3 139 706
teristics among the age groups except language used by the 53 -1.71 1.06 117 -1.93 1.13 1.32
children at home, x*(14) = 23.92, p = .047. Apart from the >4 -1.42 0.77 0.74 -1.63 081 0.77
55 0.23 1.22 197 0.09 1.26 2.58
oldest and youngest age groups, and the 24-26 months group,  s5g 296 0.99 077 250 1.05 0.89
all children used Cantonese at home. In the oldest age group, 57 1.13 1.07 1.18 1.01 1.08 1.14
two children used Mandarin at home. Two children in the 28 0.9 1.01 0.85 0.84 1.02 084
. . 59 0.48 0.95 0.90 0.35 0.98 0.97
18-20 months group, and one child in the 24-26 months ¢ 266 1.05 0.69 258 1.07 071
group used English at home. The demographic characteristics 61 239 0.82 0.55 230 0.82 0.57
of the children are shown in Table 2. 2 1'?; 8'32 8"38 13; 8'22 g'g;
ANCOVA was used to analyze the age group difference in ¢4 340 101 072 334 103 071
HKCAS-T Cognition domain scores. As there was a difference 65 0.54 142 1.65 Deleted
in the language spoken at home by age groups, two dummy g? H; (1)';2 (1)'2333 131 De'gtgeg 0.70
variables were created (English versus others, Cantonese versus ¢ 0.59 1.09 0.94 047 114 105
others) and they were used as covariates in the analysis on age 69 -0.13 1.12 1.23 -0.28 1.16 1.4
group differences. The independent variable was age groups ;(1) 8'32 g)'gg (1)';5; 8'22 (1)'23 ;'22
and the dependent variable was HKCAS-T Cognition domain 7, 0.09 072 057 ~0.05 073 0.57
scores. As two comparisons were made, the Bonferroni 73 034 0.82 0.69 0.21 0.82 0.69

adjusted alpha level was 0.025. The results were significant (Continued)
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Table 1. (Continued).
83-item version

77-item version

Item Measure Infit Outfit Measure Infit Outfit
74 1.51 1.03 1.76 1.40 1.05 1.77
75 1.21 1.08 1.13 1.10 1.10 1.37
76 2.82 1.04 0.92 2.75 1.06 0.94
77 291 1.15 0.85 2.84 1.17 0.90
78 2.11 0.95 0.58 2.02 0.97 0.59
79 3.19 1.01 0.89 3.12 1.03 0.95
80 2.01 1.14 0.94 1.91 1.17 1.00
81 3.19 1.15 1.17 3.12 1.18 1.19
82 2.70 1.27 1.02 2.62 1.31 1.03
83 2.50 1.28 1.05 242 1.31 1.05

for the 83-item version, F (7, 248) = 70.89, p < .001 and the 77-
item version, F (7, 248) = 72.77, p < .001. Pairwise comparison
(with Bonferroni adjustment) indicated that the mean scores of
each age group differed significantly from other age groups,
except the immediately adjacent age groups. The results are
shown in Table 3.

Analysis by Developmental Status

For the analyses in this section, due to multiple comparisons,
the Bonferroni adjusted alpha level was 0.0016. Independent
t-tests indicated that there were significant differences
between the children with cognitive delay (CAS sample) and
those with typical development (MCHC sample) in all but one
age group, with the latter group attaining higher scores. The
sensitivity and specificity values and the areas under the curve
were above 0.70 in most age groups, except the 36-38 months
and 30-32 months groups. The details are in Table 4.

There were some demographic differences between children
with cognitive delay and those with typical development in
some age groups. The details are in Table 5. These demo-
graphic variables were treated as covariates within the specific
age groups in the ANCOVA analyses on the difference in
Cognition domain scores between children with cognitive
delay and children with typical development.

For the 39-41 months, 33-35 months, 27-29 months,
24-26 months, and 21-23 months groups, ANCOVA results
were significant for the 83-item version and the 77-item ver-
sion. In all cases, the scores of the cognitive delay group were
lower than that of the typical development group. However,
ANCOVA results were not significant for the 36-38 months,
30-32 months, and 18-20 months groups for the 83-item
version and the 77-item version. The details are in Table 4.

Reliability

The reliability (KR-20) estimates of the 83-item version and the 77-
item version of the Cognition Domain were both 0.97. The inter-
rater reliability (Kappa) between field testers ranged from 0.90
to 1.00.

Discussion

In terms of the measurement properties of the Cognition
domain, Rasch  analysis  results supported the

unidimensionality of the scale. Unidimensionality is important
in test development because we can only understand the nature
of the test if we can isolate the one dimension that is being
measured.'” The scores of the items could then be meaning-
fully summed up to form a total score as they all measure one
dimension. For item difficulty and targeting, the Wright map
indicated that the scale could target the abilities of the children
though there were fewer items at either end of the ability range.
This suggested that the range of test items was age-appropriate
for children aged 18-41 months.

Regarding construct validity, Hypothesis 1 on the differentiation
of children from different age groups was largely supported. The
overall ANCOVA results were significant for both the 83-item
version and 77-item version. The Cognition domain could differ-
entiate children from different age groups, except the adjacent age
groups. The overall pattern indicated that older children attained
higher scores than younger children. The lack of differentiation in
the adjacent age groups might be due to two reasons. First, there
were not enough items to map out the differences between the two
adjacent age groups. Second, the items might not be sensitive
enough to detect the differences. In one of the validation studies
of the Bayley III, there were decreases in scores over adjacent older
age groups in some cases, though the decreases were not
signiﬁcant.20 However, in our present study, there was
a consistent trend of an increase in scores across age groups, with
older children attaining higher scores. Hypothesis 2 on the differ-
entiation of children with typical development versus those with
cognitive delay was largely supported. In most age groups, children
with cognitive delay scored significantly below their age peers with
typical development. The sensitivity and specificity values and areas
under the curve were satisfactory. This provided some evidence
that the tool could be used to identify children with cognitive delay.

For reliability, the internal consistency (KR-20) of both the
83-item version and 77-item version was above .90. Interrater
reliability was also above .90.

The Cognition domain of the HKCAS-T is the first attempt
of the research team to develop an indigenous psychometric
tool for assessment of the cognitive functioning of toddlers in
a Chinese community. In addition to testing for differences in
age and developmental status, Rasch analysis, one of the strict-
est item response theory models, has been used to improve the
precision and quality of the instrument. By including only
items which fit the Rasch model, the precision of measurement
of a test can be improved.”' The results of the present study
indicated satisfactory psychometric properties in terms of uni-
dimensionality, item difficulty, reliability, and validity. As it is
not a translation from tests developed in other languages, there
are no issues about item equivalence or differential item func-
tioning because of different language versions. It is hoped that
with the use of the tool, professionals can provide a reliable
assessment of the cognitive strength and deficits of toddlers, so
that rehabilitation service can be given as early as possible. The
tool could potentially be useful in epidemiological or research
studies to map out the distribution of children’s development.
It could also be a useful tool for the evaluation of the effective-
ness of early intervention programs, and to track the develop-
ment of children.
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Figure 1. Wright map for 83 items.

Limitations

First, the response rate was low and this might affect the
representativeness of the sample. A large majority (82.9% in
the MCHC sample and 65.8% in the CAS sample) of the sample
reported household income above HK$20,000 and the median
household income in Hong Kong is HK$26,500. It is likely that
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children from low-income families were less well represented
in the sample. Second, due to difficulties in recruitment, the
number of children with cognitive delay was less than that
based on our initial sample size estimation in some age groups,
and this might have affected the power of the study. Third,
though the Cognition domain items could differentiate chil-
dren from different age groups and children with different
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Figure 2. Wright map for 77 items.

developmental status, there is still no information whether it
correlates with other existing measures of child cognitive
development. A second study is being planned to examine
the correlation of the Cognition domain items with existing
measures such as M-P-R.” Fourth, the predictive validity and
the test-retest reliability of the Cognition domain have not
been investigated. Fifth, the rating system was dichotomous
(attained versus not attained) and no partial credit was given to
children with emerging skills. These children could have been
disadvantaged in the assessment of their skills. A future
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revision of the test should consider the use of the partial credit
system. Sixth, the HKCAS-T field testers were aware of the
developmental status of the participants (cognitive delay or
not) and this might have affected their handling of the children
and assessment results.

Conclusions

There is initial evidence that the Cognition domain of the
Hong Kong Comprehensive Assessment Scales for Toddlers



Table 2. Demographic characteristics of participants.
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CAS sample
MCHC sample (n = 258) (n=87) Significance
Sex of child - boy 128 (49.6%) 61 (70.1%) X2 (1) = 11.04,
Sex of child - girl 130 (50.4%) 26 (29.9%) p =.001
Child’s education — no schooling 137 (53.1%) 39 (44.8%) )(2 (1) =1.78,
Child’s education — preschool 121 (46.9%) 48 (55.2%) p=.182
Language used - Cantonese 251 (98.0%) 82 (96.5%) )(2 (2) = 1.36,
Language used — Mandarin 2 (0.8%) 2 (2.4%) p =.507
Language used - English 3 (1.2%) 1(1.2%)
Family type — nuclear 161 (62.4%) 55 (63.2%) x> (1) =0.02,
Family type — others 97 (37.6%) 32 (36.8%) p = .892
Marital relationship — married 238 (92.2%) 75 (86.2%) X2 (1) =2.82,
Marital relationship - single/separated/divorced/widowed 20 (7.8%) 12 (13.8%) p=.093
Mother’s education — < 9 years 44 (17.3%) 22 (28.9%) x> (1) = 5.01,
Mother's education - > 9 years 211 (82.7%) 54 (71.1%) p=.025
Father's education — < 9 years 30 (11.8%) 18 (24.3%) X2 (1) =7.18,
Father's education — > 9 years 224 (88.2%) 56 (75.7%) p =.007
Family income - < HK$19,999 43 (17.1%) 26 (34.2%) X (1) =10.22,
Family income - > HK$20,000 208 (82.9%) 50 (65.8%) p =.001
Child’s age (months) 30.01 (6.92) 31.06 (6.95) t(343) =1.22,
p=222
Child’s length of residence in Hong Kong (months) 29.08 (7.70) 28.82 (9.60) t (270) = 0.21,
p =832
Mother’s length of residence in Hong Kong (years) 27.87 (12.33) 23.32 (15.35) t (296) = 2.51,
p =013
Father's length of residence in Hong Kong (years) 35.51(8.81) 37.15 (13.37) t (277) = 1.13,
p=.259
Number of siblings 1.60 (0.65) 1.78 (0.82) t(331) = 2.08,
p=.038
Table 3. Mean and standard deviation scores by age group.
Age group n Mean Standard deviation Group differences
83-item version
(1) 18-20 months 32 11.38 593 (1) versus (2), (3), (4), (5), (6), (7), (8)
(2) 21-23 months 32 23.69 13.99 (2) versus (1), (4), (5), (6), (7), (8)
(3) 24-26 months 32 27.69 9.96 (3) versus (1), (4), (5), (6), (7), (8)
(4) 27-29 months 32 38.53 8.45 (4) versus (1), (2), (3), (6), (7), (8)
(5) 30-32 months 32 42.59 12.52 (5) versus (1), (2), (3), (6), (7), (8)
(6) 33-35 months 32 52.66 13.98 (6) versus (1), (2), (3), (4), (5), (8)
(7) 36-38 months 32 54.03 13.68 (7) versus (1), (2), (3), (4), (5)
(8) 39-41 months 34 62.59 11.13 (8) versus (1), (2), 3), (4), (5), (6)
77-item version
(1) 18-20 months 32 8.66 537 (1) versus (2), (3), (4), (5), (6), (7), (8)
(2) 21-23 months 32 19.84 12.86 (2) versus (1), (4), (5), (6), (7), (8)
(3) 24-26 months 32 23.63 9.49 (3) versus (1), (4), (5), (6), (7), (8)
(4) 27-29 months 32 34,03 8.09 (4) versus (1), (2), (3), (6), (7), (8)
(5) 30-32 months 32 37.81 12.34 (5) versus (1), (2), (3), (6,), (7), (8)
(6) 33-35 months 32 47.72 1334 (6) versus (1), (2), 3), (4), (5), (8)
(7) 36-38 months 32 49.31 13.09 (7) versus (1), (2), (3), (4), (5)
(8) 39-41 months 34 57.68 10.41 (8) versus (1), (2), (3), (4), (5), (6)
Table 4. Diagnostic accuracy and comparison between the MCHC sample and CAS sample.
Age group MCHC sample CAS sample Cutoff score Sensitivity Specificity Area under curve t and p value F and p value
83-item version
n Mean (sd) n Mean (sd)
18-20 months 32 11.38(5.93) 8 2.75(2.31) 35 0.75 0.94 0.93 t(38) =4.00, p <.001 F(1,33) =4.67,p=.035
21-23 months 32 23.69 (13.99) 12 242 (2.27) 55 0.92 0.91 0.96 t (42) =5.21,p <.001 F(1,33)=18.29, p <.001
24-26 months 32 27.69 (9.96) 9 9.22(8.36) 14.5 0.89 0.94 0.93 t (39) =5.07, p <.001 F(1,38) =24.45, p <.001
27-29 months 32 38.53 (8.45) 10 13.50 (10.80) 225 0.90 1.00 0.97 t (40) = 7.65, p < .001 F (1, 40) = 58.46, p < .001
30-32 months 32 4259 (12.52) 12 25.17 (14.11) 345 0.67 0.66 0.80 t(42) =3.97,p <.001 F(1,38) =849, p=.006
33-35 months 32 52.66 (13.98) 9 22.44 (9.40) 41.0 1.00 0.84 0.93 t(39) =530, p <.001 F(1,32) =14.74, p = .001
36-38 months 32 54.03 (13.68) 12 41.08 (17.73) 515 0.67 0.56 0.71 t(42) =2.58,p=.014 F(1,39) =2.76,p=.105
39-41 months 34 62.59 (11.13) 15 35.40 (16.43) 52.0 0.80 0.85 091 t (47) = 6.78, p < .001 F (1, 44) = 37.41, p < .001
77-item version
18-20 months 32 8.66 (5.37) 8 1.25(2.05) 2.0 0.75 0.94 0.93 t(38) =3.80,p=.001 F(1,33)=3.37p=.075
21-23 months 32 19.84 (12.86) 12 1.58 (1.88) 4.5 0.92 0.91 0.96 t (42) = 4.86,p <.001 F(1,33)=1524,p < .001
24-26 months 32 23.63 (9.49) 9 7.33(6.89) 12.5 0.89 0.91 0.93 t (39) =4.79, p < .001 F(1,38) =22.05, p <.001
27-29 months 32 34.03(8.09) 10 10.50 (9.74) 18.0 0.90 1.00 0.97 t (40) = 7.65, p < .001 F (1, 40) = 58.57, p < .001
30-32 months 32 37.81(12.34) 12 22.42(12.96) 31.0 0.67 0.59 0.79 t(42) =3.64,p=.001 F(1,38) =6.79,p=.013
33-35 months 32 47.72(13.34) 9 22.44 (9.40) 36.5 1.00 0.84 0.93 t(39) =530, p <.001 F(1,32)=15.04, p <.001
36-38 months 32 49.31(13.09) 12 36.75 (17.04) 46.5 0.67 0.59 0.70 t(42)=261,p=.013 F(1,39) =293, p=.095
39-41 months 34 57.68 (10.41) 15 31.80 (15.60) 47.5 0.80 0.83 0.91 t(47) = 6.85, p <.001 F(1,44) =38.73, p <.001
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Table 5. Demographic Characteristics of the MCHC Sample and CAS Sample by Age Group

MCHC sample CAS sample Significance
18 - 20 months (n=32) (n=8)
Sex of child — boy 16 (50.0%) 5 (62.5%) )(2 (1) = 0.40,
Sex of child - girl 16 (50.0%) 3 (37.5%) p = 0.698
Cognitive delay between 1 to 2 sd NA 5 (62.5%) NA
Cognitive delay > 2 sd NA 3 (37.5%) NA
Child’s education — no schooling 27 (84.4%) 6 (75.0%) )(2 (1) = 0.39,
Child’s education — preschool 5 (15.6%) 2 (25.0%) p=0611
Language used - Cantonese 29 (93.5%) 6 (100.0%) )(2 (1) =041,
Language used - English 2 (6.5%) 0 (0.0%) p = 1.000
Family type — nuclear 19 (59.4%) 5 (62.5%) )(2 (1) = 0.03,
Family type — others 13 (40.6%) 3 (37.5%) p =1.000
Marital relationship — married 28 (87.5%) 6 (75.0%) )(2 (1) = 0.78,
Marital relationship - single/separated/divorced/widowed 4 (12.5%) 2 (25.0%) p =0.580
Mother's education — < 9 years 7 (22.6%) 0 (0.0%) )(2 (1) =1.13,
Mother’s education — > 9 years 24 (77.4%) 4 (100.0%) p =0.562
Father's education — < 9 years 6 (19.4%) 0 (0.0%) )(2 (1) = 0.93,
Father's education — > 9 years 25 (80.6%) 4 (100.0%) p = 1.000
Family income - < HK$19,999 4 (13.3%) 0 (0.0%) )(2 (1) = 0.90,
Family income - > HK$20,000 26 (86.7%) 6 (100.0%) p =1.000
Child’s age (months) 19.50 (8.23) 20.49 (0.64) t (38) = 3.16,
p =0.003
Child’s length of residence in Hong Kong (months) 19.32 (1.01) 17.17 (5.53) t(35) =2.11,
p =0.384
Mother’s length of residence in Hong Kong (years) 27.34 (11.99) 22.00 (19.00) t (30) = 0.70,
p = 0.489
Father's length of residence in Hong Kong (years) 34.85 (7.08) 39.00 (20.52) t(28) = 0.78,
p =0.442
Number of siblings 1.42 (0.56) 2.33 (0.52) t (35) = 3.68,
p =0.001
21 -23 months (n=32) (n=12)
Sex of child — boy 16 (50.0%) 9 (75.0%) X (1) =222,
Sex of child - girl 16 (50.0%) 3 (25.0%) p=0.136
Cognitive delay between 1 to 2 sd NA 8 (66.7%) NA
Cognitive delay > 2 sd NA 4 (33.3%) NA
Child’s education — no schooling 29 (90.6%) 10 (83.3%) )(2 (1) =0.46
Child’s education — preschool 3 (9.4%) 2 (16.7%) p =0.603
Language used — Cantonese 32 (100.0%) 11 (91.7%) x> (1) =273,
Language used — Mandarin 0 (0.0%) 1 (8.3%) p=0273
Family type — nuclear 21 (65.6%) 6 (50.0%) )(2 (1) = 0.90,
Family type — others 11 (34.4%) 6 (50.0%) p =0.489
Marital relationship — married 29 (90.6%) 11 (91.7%) x> (1) = 0.01,
Marital relationship - single/separated/divorced/widowed 3 (9.4%) 1 (8.3%) p = 1.000
Mother's education - < 9 years 5 (15.6%) 1 (10.0%) )(2 (1) = 0.20,
Mother's education - > 9 years 27 (84.4%) 9 (90.0%) p = 1.000
Father's education — < 9 years 7 (21.9%) 1(11.1%) )(Z (1) = 0.52,
Father's education — > 9 years 25 (78.1%) 8 (88.9%) p = 0.659
Family income - < HK$19,999 4 (12.9%) 4 (36.4%) )(2 (1) = 2.90,
Family income - > HK$20,000 27 (87.1%) 7 (63.6%) p=0.174
Child’s age (months) 22.86 (0.85) 22.50 (0.91) t(42) = 1.24,
p=0222
Child’s length of residence in Hong Kong (months) 22.41 (1.02) 22.38 (0.74) t (35) = 0.10,
p =0921
Mother’s length of residence in Hong Kong (years) 28.21 (11.23) 26.78 (18.23) t (35) =0.27,
p=0777
Father's length of residence in Hong Kong (years) 33.67 (8.15) 44.00 (14.46) t (34) = 2.69,
p=0011
Number of siblings 1.50 (0.84) 1.73 (0.79) t (41) =0.79,
p = 0437
24 - 26 months (n=32) (n=29)
Sex of child - boy 16 (50.0%) 5 (55.6%) x> (1) = 0.09,
Sex of child - girl 16 (50.0%) 4 (44.4%) p=1.00
Cognitive delay between 1 to 2 sd NA 3(33.3%) NA
Cognitive delay > 2 sd NA 6 (66.7%) NA
Child’s education — no schooling 22 (68.8%) 5 (55.6%) x2 (1) = 0.54,
Child’s education — preschool 10 (31.3%) 4 (44.4%) p =0.692
Language used - Cantonese 31 (96.9%) 9 (100.0%) )(2 (1) =0.29,
Language used — English 1(3.1%) 0 (0.0%) p=1.00
Family type — nuclear 17 (53.1%) 6 (66.7%) x2 (1) =0.52,
Family type — others 15 (46.9%) 3(33.3%) p =0.706
Marital relationship — married 32 (100.0%) 9 (100.0%) NA
Mother’s education - < 9 years 6 (18.8%) 1 (14.3%) )(2 (1) = 0.08,
Mother’s education - > 9 years 26 (81.3%) 6 (85.7%) p =100

(Continued)
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MCHC sample CAS sample Significance
Father's education — < 9 years 2 (6.3%) 1 (14.3%) )(2 (1) = 0.52,
Father's education — > 9 years 30 (93.8%) 6 (85.7%) p = 0457
Family income - < HK$19,999 4 (12.9%) 1(11.1%) )(2 (1) =0.02,
Family income - > HK$20,000 27 (87.1%) 8 (88.9%) p=1.00
Child’s age (months) 25.22 (0.81) 25.69 (0.80) t (39) = 1.55,
p=0.130
Child’s length of residence in Hong Kong (months) 23.82 (5.42) 24.25 (0.50) t (24) = 0.16,
p =0.877
Mother’s length of residence in Hong Kong (years) 28.86 (12.29) 30.00 (15.12) t(31) =0.19,
p =0.854
Father's length of residence in Hong Kong (years) 34.63 (14.14) 38.20 (5.07) t (30) = 0.76,
p =0.452
Number of siblings 1.41 (0.50) 2.33 (0.87) t (39) = 4.14,
p < 0.001
27 - 29 months (n=32) (n=10)
Sex of child — boy 16 (50.0%) 8 (80.0%) )(2 (1) = 2.80,
Sex of child - girl 16 (50.0%) 2 (20.0%) p=0.174
Cognitive delay between 1 to 2 sd NA 4 (40.0%) NA
Cognitive delay > 2 sd NA 6 (60.0%) NA
Child’s education — no schooling 19 (59.4%) 3 (30.0%) )(2 (1) = 2.64,
Child’s education — preschool 13 (40.6%) 7 (70.0%) p =0.152
Language used - Cantonese 31 (100.0%) 10 (100.0%) NA
Family type - nuclear 20 (62.5%) 3 (30.0%) )(2 (1) = 3.25,
Family type — others 12 (37.5%) 7 (70.0%) p=0.143
Marital relationship — married 31 (96.9%) 9 (90.0%) )(2 (1) =0.79,
Marital relationship - single/separated/divorced/widowed 1(3.1%) 1 (10.0%) p =0.424
Mother’s education - < 9 years 8 (25.8%) 3(33.3%) )(2 (1) = 0.20,
Mother's education - > 9 years 23 (74.2%) 6 (66.7%) p = 0.686
Father's education — < 9 years 4 (12.9%) 2 (22.2%) )(2 (1) =048,
Father's education — > 9 years 27 (87.1%) 7 (77.8%) p = 0.60
Family income - < HK$19,999 5(16.1%) 4 (50.0%) )(2 (1) =411,
Family income - > HK$20,000 26 (83.9%) 4 (50.0%) p = 0.065
Child’s age (months) 28.42 (0.85) 28.66 (0.57) t (40) = 0.83,
p=0413
Child’s length of residence in Hong Kong (months) 28.13 (1.39) 28.25 (0.71) t (30) = 0.24,
p=0811
Mother’s length of residence in Hong Kong (years) 28.70 (12.34) 22.60 (13.55) t(38) =1.32,
p=0.194
Father's length of residence in Hong Kong (years) 35.77 (7.97) 30.00 (14.75) t (36) = 1.50,
p=0143
Number of siblings 1.74 (0.63) 1.50 (0.53) t(39) =1.09,
p =0.281
30 - 32 months (n=32) (n=12)
Sex of child — boy 16 (50.0%) 9 (75.0%) )(2 (1) =222,
Sex of child - girl 16 (50.0%) 3 (25.0%) p=0.136
Cognitive delay between 1 to 2 sd NA 11 (91.7%) NA
Cognitive delay > 2 sd NA 1 (8.3%) NA
Child’s education — no schooling 16 (50.0%) 7 (58.3%) )(2 (1) = 0.24,
Child’s education — preschool 16 (50.0%) 5 (41.7%) p =0.622
Language used - Cantonese 32 (100.0%) 11 (91.7%) )(2 (1) =273,
Language used — Mandarin 0 (0.0%) 1 (8.3%) p=0.273
Family type — nuclear 23 (71.9%) 10 (83.3%) )(2 (1) = 0.15,
Family type - others 9 (28.1%) 2 (16.7%) p=1.00
Marital relationship — married 28 (87.5%) 11 (91.7%) )(2 (1) = 0.15,
Marital relationship - single/separated/divorced/widowed 4 (12.5%) 1 (8.3%) p=1.00
Mother's education — < 9 years 2 (6.5%) 3(27.3%) )(2 (1) = 3.36,
Mother’s education - > 9 years 29 (93.5%) 8 (72.7%) p=0.103
Father's education — < 9 years 2 (6.7%) 4 (36.4%) )(2 (1) = 5.68,
Father's education — > 9 years 28 (93.3%) 7 (63.6%) p =0.035
Family income - < HK$19,999 11 (35.5%) 3(27.3%) )(2 (1) = 0.25,
Family income - > HK$20,000 20 (64.5%) 8 (72.7%) p=0723
Child’s age (months) 31.30 (0.89) 31.47 (0.77) t (42) = 0.59,
p = 0.460
Child’s length of residence in Hong Kong (months) 31.00 (1.10) 28.14 (8.03) t(31) =1.83,
p =0.077
Mother’s length of residence in Hong Kong (years) 26.18 (13.20) 25.40 (14.22) t (36) = 0.15,
p =0.879
Father's length of residence in Hong Kong (years) 35.73(7.80) 34.56 (15.56) t(29) = 0.20,
p = 0.844
Number of siblings 1.63 (0.56) 1.67 (0.89) t (40) = 0.15,
p = 0.894
33 - 35 months (n=32) (n=29)
Sex of child — boy 16 (50.0%) 6 (66.7%) x> (1) = 0.79,
Sex of child - girl 16 (50.0%) 3 (33.3%) p = 0.466

(Continued)
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Table 5. (Continued).

MCHC sample CAS sample Significance
Cognitive delay between 1 to 2 sd NA 6 (66.7%) NA
Cognitive delay > 2 sd NA 3 (33.3%) NA
Child’s education — no schooling 10 (31.3%) 3 (33.3%) )(2 (1) = 0.01,
Child’s education — preschool 22 (68.8%) 6 (66.7%) p=1.00
Language used - Cantonese 32 (100.0%) 9 (100.0%) NA
Family type — nuclear 19 (59.4%) 6 (66.7%) x* (1) = 0.16,
Family type — others 13 (40.6%) 3(33.3%) p =100
Marital relationship — married 29 (90.6%) 7 (77.8%) )(2 (1) = 1.08,
Marital relationship - single/separated/divorced/widowed 3 (9.4%) 2 (22.2%) p =0.299
Mother’s education — < 9 years 6 (18.8%) 4 (44.4%) x> (1) =252,
Mother's education - > 9 years 26 (81.3%) 5 (55.6%) p=0.185
Father's education — < 9 years 2 (6.3%) 3(33.3%) )(2 (1) = 4.81,
Father's education — > 9 years 30 (93.8%) 6 (66.7%) p =0.061
Family income - < HK$19,999 4 (12.9%) 2 (33.3%) x> (1) = 1.54,
Family income - > HK$20,000 27 (87.1%) 4 (66.7%) p =0.245
Child’s age (months) 34.26 (0.73) 34.72 (1.10) t (39) = 1.46,
p=0.152
Child’s length of residence in Hong Kong (months) 32.21 (7.38) 34.40 (1.14) t (32) = 0.66,
p=0517
Mother’s length of residence in Hong Kong (years) 30.19 (11.42) 16.00 (14.46) t (33) = 2.65,
p=0012
Father’s length of residence in Hong Kong (years) 36.59 (6.48) 39.80 (5.22) t (30) = 1.04,
p=0.306
Number of siblings 1.50 (0.50) 1.25 (0.46) t (37) = 1.69, p = 0.100
36 —38 months (n=32) (n=12)
Sex of child — boy 16 (50.0%) 10 (83.3%) )(2 (1) = 4.01,
Sex of child - girl 16 (50.0%) 2 (16.7%) p =0.083
Cognitive delay between 1 to 2 sd NA 10 (83.3%) NA
Cognitive delay > 2 sd NA 2 (16.7%) NA
Child’s education — no schooling 7 (21.9%) 3 (25.0%) )(2 (1) =0.05
Child’s education - preschool 25 (78.1%) 9 (75.0%) p=1.00
Language used — Cantonese 32 (100.0%) 12 (100.0%) NA
Family type — nuclear 18 (56.3%) 9 (75.0%) )(2 (1)=1.29,
Family type — others 14 (43.8%) 3 (25.0%) p=0315
Marital relationship — married 29 (90.6%) 10 (83.3%) )(2 1) = 0.46,
Marital relationship - single/separated/divorced/widowed 3 (9.4%) 2 (16.7%) p =0.603
Mother’s education — < 9 years 7 (21.9%) 5 (45.5%) )(2 (1) = 2.26,
Mother's education - > 9 years 25 (78.1%) 6 (54.5%) p =0.241
Father's education — < 9 years 5 (15.6%) 3 (30.0%) )(2 (1) =1.02,
Father's education — > 9 years 27 (84.4%) 7 (70.0%) p =0.369
Family income - < HK$19,999 7 (21.9%) 6 (54.5%) )(2 (1) = 4.4,
Family income - > HK$20,000 25 (78.1%) 5(45.5%) p =0.061
Child’s age (months) 37.22 (0.90) 37.68 (0.96) t (42) = 1.47,
Child’s length of residence in Hong Kong (months) 36.87 (0.87) 33.13(12.21) p=0.149
t (29) = 1.51,
p=0142
Mother’s length of residence in Hong Kong (years) 23.96 (14.31) 22.80 (16.32) t (36) = 0.21,
p=0832
Father's length of residence in Hong Kong (years) 38.89 (9.26) 39.22 (14.44) t (34) = 0.08,
p=0936
Number of siblings 1.74 (0.68) 2.36 (1.03) t (40) = 2.26, p = 0.029
39 - 41 months (n=34) (n=15)
Sex of child — boy 16 (47.1%) 9 (60.0%) x> (1) = 0.70,
Sex of child - girl 18 (52.9%) 6 (40.0%) p = 0.404
Cognitive delay between 1 to 2 sd NA 9 (60.0%) NA
Cognitive delay > 2 sd NA 6 (40.0%) NA
Child’s education — no schooling 7 (20.6%) 2 (13.3%) x> (1) =037,
Child’s education — preschool 27 (79.4%) 13 (86.7%) p =0.702
Language used — Cantonese 32 (94.1%) 14 (93.3%) x> (2) = 3.15,
Language used — Mandarin 2 (5.9%) 0 (0.0%) p =0.207
Language used — English 0 (0.0%) 1 (6.7%)
Family type — nuclear 24 (70.6%) 10 (66.7%) )(2 (1) = 0.075,
Family type - others 10 (29.4%) 5(33.3%) p=1.00
Marital relationship — married 32 (94.1%) 12 (80.0%) )(2 (1) = 2.26,
Marital relationship - single/separated/divorced/widowed 2 (5.9%) 3 (20.0%) p =0.160
Mother's education - < 9 years 3 (8.8%) 5 (33.3%) )(2 (1) = 4.58,
Mother’s education — > 9 years 31 (91.2%) 10 (66.7%) p = 0.047
Father's education — < 9 years 2 (5.9%) 4 (26.7%) )(2 (1) = 4.18,
Father's education — > 9 years 32 (94.1%) 11 (73.3%) p = 0.062
Family income - < HK$19,999 4 (11.8%) 6 (42.9%) )(2 (1) =5.81,
Family income - > HK$20,000 30 (88.2%) 8 (57.1%) p = 0.045

(Continued)
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MCHC sample CAS sample Significance

Child’s age (months) 40.65 (0.79) 40.58 (0.88) t (47) = 0.30,
p =0.769

Child’s length of residence in Hong Kong (months) 39.26 (5.07) 36.73 (11.56) t (40) = 0.99,
p = 0327

Mother’s length of residence in Hong Kong (years) 29.23 (12.10) 21.51 (15.99) t(43) =1.79,
p =0.081

Father's length of residence in Hong Kong (years) 35.61(11.78) 35.31(12.43) t (42) = 0.08,
p=0.939

Number of siblings

1.76 (0.75)

1.40 (0.51) t (46) = 1.67, p = 0.101

is a promising instrument for assessing the cognitive develop-
ment of toddlers. Though it is originally developed for Chinese
toddlers in Hong Kong, it is potentially useful for other
Chinese-speaking toddlers in other countries and may also be
a useful reference tool for the assessment of toddlers from
other ethnic backgrounds.
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