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Abstract of thesis enlitled "Validation of Miller Assessment for Preschoolers (Cantonese Version)” submilted by
Magdalene Yan Che Poon for the degree of Master of Philosophy at The Hong Kong Polytechnic University in March,
1999,

Abstract

Miller Assessment for Preschoolers (MAP) is one of the popular
assessment instruments used in Hong Kong for identifying children from two
years nine months to five years eight months for developmental delays. This
study aimed at translating three of its sub-scales: foundations, coordination,
and verbal into Cantonese version (CMAP) in three age groups (ll, IV and V1)
and establishing the psychometric properties of CMAP. The translation and
validation process involved direct and backward translation; test of
equivalence between the two versions; design of new items; collection of
content-related evidence by expert panel reviews; estimation of inter-rater
reliability; and evaluation of construct and structural validity from a major field
test. The panels consisted of six occupational therapists with an average 8.3
years of experience and six speech therapists with an average 5.2 years of
experience. A total of 120 Chinese children with equal proportion of male and
female in the age range from three years three months to five years eight
months participated in the preliminary field test. In addition, a total of 184
children were selected by clustér random sampling from ten districts of Hong
Kong to participate in the major field test. Children were 91 male and 94
female with mean age of 3.4, 4.5 and 5.5 years in their respective age groups
of I, IV and VI.

Result from the expert panel reviews demonstrated that the items in

CMAP were relevant and representative for identifying developmental delay
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among Chinese children in Hong Kong. However, some of the panel members
commented that the hand-to-nose and Romberg items were too easy for the
children. High inter-rater reliability was estimated on the 18 items in CMAP

(r=0.80 to 1.00). Item difficulty and discriminative indices indicated that items:
hand-to-nose, kneei-stand, Romberg, and stereognosis were too easy for
Hong Kong children. When compared with their United States counterpart,
findings revealed that children in Hong Kong tended to commit less error in the
walks line .test which can be explained by the difference in child rearing,
parental expectation and age of schooling between Hong Kong and United
States. Construct validity of the CMAP reflected that the verbal sub-scale was
unidimensional and homogeneous. However, the foundations and
coordination sub-scales had a less clear test structure which appeared among
two to three different factors. In conclusion, the CMAP is recommended to be
used as a screening instrument for children in Hong Kong. However, further
studies are suggested to adjust difficulty levels of some of the items. The
structural validity of some of the sub-scales require further empirical testing.
Predictive validity and sensitivity of CMAP are feasible studies to be
conducted to enhance the best utilization of the assessmént instrument for

children in Hong Kong.
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CHAPTERII
INTRODUCTION

This chapter begins with a statement of purpose that summarizes the
objectives of this research study. It is followed by a brief description on the
background and justification of the study, and finally, a summary in the content

of this dissertation.

Statement of Purpose
This study proposed to translate three of the sub-scales in the Miller

Assessment for Preschoolers (MAP) from English to Cantonese, and

established the psychometric properties for the Cantonese version (CMAP).

The objectives of the study were:

1. translate the instructions of foundations, coordination and verbal sub-
scales of the Miller Assessment for Preschoolers into Cantonese (CMAP);

2. translate the test content of four language specific items: articulation,
follow direction, general information, and sentence repetition into
Cantonese;

3. collect 'evidence on the content validity (equivalence, relevance and
representativeness) of the three sub-scaies of CMAP by expert panel
review;

4. evaluate the structural and construct validity of the CMAP by field testing
184 subjects in three age groups:

» Age Group ll: 3 years 3 months to 3 years 8 months
« Age Group IV: 4 years 3 months to 4 years 8 months

e Age Group VI: 5 years 3 months to 5 years 8 months



Background and Justification of the Study

Miller Assessment for Preschoolers (MAP) is an instrument developed by
an occupational therapist aiming at identifying preschool children with mild to
moderate developmental delay. Developmental delay among children is the
failure in- écquiring an ability at the expected time (Coker, 1989). Early
screening of preschool children for developmental delay can predict risks for
later developmental problems and determine the child’s individualized training
program as early as possible (Capute & Accardo, 1996; Fallen, 1985). The
MAP is one of the commonly used assessment instruments for the
preschoolers (Aylward, 1994; Banus, 1983; Daniel & Bressler, 1990; DeGangi,
1983, Deloria, 1985; Humphry & King-Thomas, 1993; Lane, Attanasio, &
Huselid, 1994; Michaels, 1985).

The MAP was developed in 1980 by extensive expert panel reviews and
item analysis to select the 27 items among 400 items in the initial pool. Its
normative data was collected by stratified random sampling to 1200 subjects
from nine geographic regions of the United States. The inter-rater reliability
and test-retest reliability were high. The sensitivity of the MAP to detect
children with developmental delay range from 0.54 to 0.61 to the WISC-R and
the Woodcook-Johnson Psychoeducational Battery (Humphry & King-Thomas,
1993). Lemerand (1985} also in a one year follow up study found that the MAP
had high seﬁsitivity to teacher rating {(0.83), referral to support services (0.70),
and special placement and retention in class (0.70).

In Hong Kong, the MAP is commonly used among occupational therapists
working with children (Child and Adolescent Psychiatric Working Group,

Occupational Therapist Coordinating Committee, 1994). It is unique in



providing information to occupational therapists in testing sensory motor,
cognitive and language functions of the children (Aylward, 1994, Miller, 1988).
Currently, there are limited standardized assessment instruments validated for
the therapists’ operational use in Hong Kong. Thus, translation and validation
of CMAP is essential. A group of occupational therapists had translated two
sub-scales (non-verbal and complex tasks) of the MAP into Cantonese (Child
and Adolescent Psychiatric Working Group, Occupational Therapist
Coordinating Committee, 1994). The validation and translation of the
remaining three sub-scales (foundations, coordination, and verbal) thus
completes the translation of CMAP.

Test translation involves adaptation of the instrument with reference to
culture, content and wordings that is needed in addition to the language
translation of the test (Geisinger, 1994). In translating the three sub-scales of
MAP, it involved the translation of test content of the verbal sub-scale of the
children. An extensive study to language structure of Cantonese was required
in order to reconstruct the test content in the ability in follow instruction,
general vocabulary understand, and sentence structure of the preschool
children. Through this process, it is therefore hoped that basic transiation
principles in adopting developmental assessment instruments to children in
Hong Kong involving language abilities can be postulated.

In addition, the cultural differences in child development has always been
an interesting issue to professionals working with children. It can affect a
child's perceptual, cognitive, personality and moral development. In validating
the CMARP, it included collection of normative data to 184 children Ey cluster

random sampling to ten districts in Hong Kong. Comparisons were made with
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the percentile scores of the United States children to have a gross overview on
their similarities and differences in performance.

Moreover, the psychometric properties of CMAP in the inter-rater reliability;
item difficulty and discrimination of the items in the three sub-scales with three
age groups; and the construct of the three sub-scales were evaluated.
Normative data was collected to children in Hong Kong. It is hoped that the
CMAP can be applied to identify Hong Kong children with developmental

delays so that early intervention to these children can be ensured.

Organization of the Chapters

This dissertation consists of six chapters. Chapter | is the introduction
chapter. Chapter Il is the literature review in which children with developmental
delay; the assessment principles; and the importance of translating and
validating standardized instruments will be discussed. Chapter I} describes
the method and procedures involved in data collection process of the
validation of CMAP. Chapter IV reports the results of the test of equivalence;
expert panel reviews; item difficulty in language specific items; and construct
validity of CMAP. Chapter V discusses the interpretation of these findings.
Chapter VI concludes and suggests implications of the findings to the

application of CMAP in clinical practice. -



CHAPTER I

LITERATURE REVIEW

Introduction

This chapter describes the literature review on the validation of the Miller
Assessment for Preschoolers {(MAP), the theoretical framework of the MAP
and the validation theory. It begins with the definition and concept of children
with developmental delay, its relationship with occupational therapy, and the
assessment and intervention of these children. Next is a description of the
MAP which aims at assessing children with developmental delay, the
theoretical framework of the test construct, and the psychometric properties.
Lastly, the theory and method of translating a standardized instrument in other

countries is reviewed.

Children with Developmental Delay

Developmental delay is "the failure to acquire an ability at the expected
time" (Coker, 1989, p.1).The most common presentation of developmental
delay was the failure to achieve age appropriate developmental skills (Meisels,
1989; Shapiro, Palmer, & Capute, 1987).The prevalence of developmental
delayed children in United States was about 10% (Rubin & Crocker, 1989).
The common diagnosis of developmental de‘!ayed preschool children includes
speech and language impairment, specific learning disabilities, and mental
retardation. Children born with physical handicaps. such as cerebral palsy,
Down'’s Syndrome and blindness are easily detected by'paediatricians before

one year old. However, as children get older, skills performed became more
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complex. Thus, the problems of developmental delay such as mild to
moderate mental retardation, speech and language delay, and specific
learning disabilities became more prominent when the child starts to learn at
play groups, nurseries and kindergartens.

In Hong Kong, 3% of children (0 - 15 years old) have a disability according
to statistic reports from the child assessment centres, the major centres for the
provision of child developmental assessment in Hong Kong. Similar to the
étatistics in the United States, the common diagnbsis among children with
developmental delay included speech and hearing handicaps, specific
learning difficulties and mental retardation. Motor clumsiness or motor delay,
and autism were also among the most common diagnosis made by the child
éssessment centres (Lam, Yau, & Mak, 1996).

Although problems such as learning disabilities and mental retardation

“have no cure, early intervention in teaching the child and parents methods of
compensating for the disability is emphasized (Batshaw & Perret, 1992). With
-the increase in awareness of the importance of early intervention, the
provision of special education programs for children has expanded, in Hong
Kong, from school age to preschool years and new born babies (Lam, Yau, &
Mak, 1996). As a result, the Department of Health of the Hong Kong SAR
Government has provided screening tests, free of charge, for normal children
from new born to three years old. Those who failed this screening test were
referred to child assessment centres for detailed assessment. Treatment and
special preschool or school placement is then provided to those in need.
These services includes early education training centres, integrated nurseries,

special child care centres and specialty clinics run by the Hospital Authority in
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Hong Kong (Opper, 1993). In 1‘989, there were 102 integrated institutes for
preschool children and 14 special child care centres (Opper, 1993). In 1995,
the child assessment centres received over 2,000 new referrals (Lam, Yau, &

Mak, 1996).

Occupational Therapy and Children with Developmental Delay

Occupational therapists have a long history of assisting people with
disabilities to achieve maximal independence in their occupations (Hall, 1918,
Slagle, 1921). For children, occupational therapists assess the child's current
developmental status and functional performance in the physical,
sensorimotor, perceptual, self-help, and adaptive behavior domains (Allen &
Pratt, 1989; Ottenbacher, 1891). Occupational therapists play a major role in
the multidisciplinary team in assessment and early intervention of children with
developmental delay (Allen & Pratt, 1989; American Occupational Therapy
Association 1973; Ayres, 1963; Clark, Mailloux, & Parham 1985; Education for
Handicapped Law Report;1986-1987). By analyzing the specific delays in
sensorimotor, cognitive, language, social and_ self care aspects, therapists
design treatment programs to promote the acquisition of ag'e—appropriate skills
for these children (Mailloux, Knox, Burke, & Clark, 1985). Thus, the children’s

maximal independence is enhanced.

Assessment of Children with Developmental Delay
Assessment was defined as making an evaluation or estimation of
development which facilitated a clinical decision as to what intervention would

be appropriate. It determined the existence of a delay or disability {Ayiward,
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1994). By delineating the child’s abilities and comparing to those of the

"normal” child, the examiner was able to develop a profile of strengths and
weaknesses in the developmentally delayed children (Shapiro, 1996). This
profile could assist the therapists to formulate the treatment plan to train the
child's weak areas. Assessment could also screen developmental disorders or
predict risks for later developmental problems (Capute & Accardo, 1996). In
addition, assessment could determine the child's eligibility for special
education service, and the nature required, and/or provide information
required for individualized training programs (Fallen, 1985).

Framework in ldentifying Developmental Delay

The assessment for a developmentally delayed child is done by
comparing the performance of the child with reference to the normal
developmental sequence. This was based on the belief thét this sequence is
closely linked to the maturation of the central nervous system (Shapiro,
1996). In addition, it is believed that development follows a specific sequence.
Thus, by comparing the rates of attaining developmental milestones to those
of norms it provides a means of early identification of developmental delay
(Batshaw & Perret, 1992).

Areas of Assessment

In the early decades of the 20™ Century, Gesell identified various areas of
child development by relating the milestones to chronological age (Gesell & llg,
1943). He derived the main streams of development as gross motor, fine
motor, visuomotor problem solving (or perceptual), expressive language,
receptive language, and social and adaptive skills (Capute & Accardo, 1996).

Basing the construction of assessments into these areas enabled therapists to
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interpret the-result in terms of profiles of strengths and weaknesses of
children.

Gesell's definition of child development has been largely maintained by
the practitioners and therapists in recent years. Aylward (1994), Brown and
Elksnin (1994), Capute énd Accardo (1996) and Shapiro (1996) also follow
Gesell's principles of child development. As they designed the assessment

*areas, they also included motor (gross and fine) and language aspects. On the
other hand, the visuomotor problem solving ability was. replaced by a more
global term: cognitive ability and the social and adaptive skills were described
as social skills. These assessment areas will be discussed in detail in the
following paragraphs. In addition, specific problems in children with mental
retardation and specific learning disabilities, the two common diagnosis in
children with developmental delay, will be illustrated.

Motor (Gross and Fine) Develogment

Motor development refers to the way in which children use their bodies. It
is categorized as gross motor (involving the large muscles of the body) and
fine motor (involving the small muscles of the body). Gross motor relates to
locomotion, while fine motor activities relates to manipulaﬁon and eye-hand

: coordination (Turner & Hamner, 1994). The motor functions can only work
smoothly with good sensory processes. The sensory components include
visual, auditory,- tactile, olfactory, and taste. These components are the
primary components for learning (Turner & Hamner, 1994). As a child grows,
the brain begins to integrate these sensory input with motor development.
Thus, the first seven yea‘_rs of life are called the years of sensory-motor

development (Ayres, 1979). To be specific, the visual and tactile senses
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have a major effect in motor development. Also, sensory integration which
also facilitates cognitive, language and social areas in a different dimension
will be discussed separately.

With respect to the two most common diagnosis in children with
developmental delay, children with Mentally retardation generally lagged
behind their normal peers in motor skills. On the other hand, learning disabled
children's motor dysfunction usually refated in deficits in directionality, laterality,
motor coordination, balance, rhythm, body image, spatial awareness, and

motor planning (Kalakian & Fichstaedt, 1994).

Cognitive Development

The foundation of cognitive development was developed by Jean Piaget.
The preschool child (age three to seven) reached the preoperational stage,
according to Piaget's Cognitive Development theory, with active use of
language and symbols, trying to classify and group objects, though were not
yet proficient (Piaget, 1926). Cognition referred to knowing and understanding.
Piaget (1926, 1936 & 1970) believed that infants developed cognitively by
exploring their environment with their bodies. They selected from an array of
sensory input around them, and once the sensory input was received, they
proceséed it to give it meaning and coherence. The cognitive skills for
preschool children includes visual and auditory perception. Perception was the
cognitive process that occurs when sensations are transformed into
information (Turner & Hamner, 1994). The visual and tactile perception
referred to the visual memory, figure ground, stereognosis and spatial
relationship (Umansky, 1985). In addition, the child also increases their

capacity of short term memory (Umansky, 1985).
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In the case of the children with mental retardation, they have problems in
memory and attention which affects their acquisition of information and the
ability to relate the stimulus to other sensory input. They also perform only fair
in storage and retrieval of auditory and visual information (Umansky, 1985).
On the contrary, leaming disabled children have variations in their strengths
and weaknesses but some may have difficulties in the use of language,
concept formation and memory (Rourke & Do Ho, 1994).

Language Development

Language is a uniquely human characteristic. There is no complete
agreement on how children learn to talk (Turner & Hamner, 1994). It was
generally agreed that both the biological basis and the environmental effects
accounted for language development (Turner & Hamner, 1994). Language
abilities include performance in phonology (articulation), morphology (minimal
meaningful units of speech), syntax (grammar) and semantics (meanings) and
pragmatics (psychosocial dynamics around which the use of language is
based) (Easterbrooks. 1985).

Not only do children with language disorders have deficits in these areas,
children with mental retardation also show a slower rate iﬁ learning all these
concepts (Easterbrooks, 1985). Also, learning disabled preschoo|¢rs often
experience word retrieval problems (Wiig & Semel, 1980) and exhibit poor
listening skills (Easterbrooks, 1985).

Social Development

Social development is governed by a genetic structure that is common to
all people but depends upon interaction with significant individuals and the

environment. These interactions varied from culture to culture (Erikson, 1963).
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Whereas motor milestones are almost entirely neuromaturationally
determined and are influenced only minimally by the environment, social
behaviors and self-help (adaptive) skills depend heavily on environmental
factors such as social expectations, level of parenting skills, education, and
training (Capute & Accardo, 1996). The performance of a child is culturally
diverse and depends only minimally on biologic factors (Wagner & Stevenson,
1985). Social development relates to cognitive, motor and language skills but
such milestones should never provide the sole support for a developmental
diagnosis. It can only be used to confirm the overall pattern yielded by the rest
of the developmental assessment (Capute & Accardo, 1996).

While assessment instruments designed for developmental delay mainly
assess the motor, cognitive, language and social aspects, individual
standardized assessment instruments differed in terms of the objectives of the
assessment, the target subjects and the discipline using the instrument.

Common Developmental Assessment Instrument

Some of the commonly used assessment instruments used included the
Denver Developmental screening Test, Bayley scales of Infant Development,
Gesell Developmental Schedules, Kent Infant DeveIopmeht Scale and Miller
Assessment for Preschoolers (Aylward, 1994). The age range covered in
these assessment instruments ranged from 0 to 30 months and 0 to 6 years.
The assessment areas were similar: cognitive, motor, and language aspects.
Some also included the assessment of behaviour and sensorimotor areas.
-Among them, the MAP was unigue in its age range and type of assessment

(being a detail assessment rather than a screening test) (Aylward, 1994).
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In local practice, the common assessment instruments used for the
preschoolers included Griffiths Mental Development Scale, Visual Motor
Integration, Reynell Language Developmental Scale, Wechsler Preschool and
Primary Scale of Intelligence-Revised. In assessing the motor aspect of the
children, therapists working in child assessment centres would use Bruininks-
Osteresky Test of Motor Proficiency, Peabody Motor Developmental Rating
Scale, and Movement ABC. Review of the literature indicated that the Reynell
Language Developmental Scale was the only Chinese assessment instrument
which could be applied by therapists underwent validation for the local use.
Thus, the validation of the Cantonese Miller Assessment for Preschoolers and
comparing the plaucible cultural differences would provide very much benefit
the aséessment and interrelation children with dysfunction in motor, cognitive

and language performances in Hong Kong.
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Miller Assessment for Preschoolers (MAP)

The MAP was developed by Lucy Jane Miller, an occupational therapist,
in 1982. The purpose of the assessment was to identify children with mild to
moderate developmental delay (Miller, 1988). The test was designed for
‘preschoolers with age range from 2 years 9 months to 5 years 8 months
divided into six age groups. The age group and age distribution are shown in
Table 2.1.

Table 2.1

Age Distribution of the Age Groups in MAP

Age Groups Age Range

I 2 years 9 months to 3 years 2 months
It 3 years 3 months to 3 years 8 months

1l 3 years 9 months to 4 years 2 months

v 4 years 3 months to 4 years 8 months
\' 4 years 9 months to 5 years 2 months
Vi 5 years 3 months to 5 years 8 months

In addition, the MAP also resolved the children’s presenting problems with
a profile made up of five sub-scales. This profile assisted therapists in
differentiating children’s strength and weakness. Based on this, a tailor made
treatment programme can be made for the child (Miller, 1988). The five sub-
scales in MAP included; foundations, coordination, verbal, non-verbal and
complex tasks. The foundations sub-scale mainly tested the child’s sensory

motor functioning. The coordination sub-scale tested the child’'s eye hand
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coordination and oral motor coordination. The verbal sub-scale tested the
language ability of the child. The non-verbal sub-scale tested the child's
cognitive functiohing. The complex tasks sub-scale mainly focused on testing
the child’s integration of cognitive, sensory and motor functions. The test was
constituted by 27 items grouped under these five sub-scales. The detail
description of each item is shown in Appendix A.

The initial item pool was developed by a comprehensive literature review.
Some items were adopted and modified for the preschool age range from
existing tests including the Southern California Sensory Integration Test
(Ayres, 1972), Meeting Street School Screening Test (Hainsworth & Siqueland,
1969), llinois Test of Psycholinguistic Abilities (Kirk, McCarthy, & Kirk, 1968),
and Bruininks-Oseretsky Test of Motor Proficiency (Bruininks, 1978). Other
items which were selected from the Gesell Developmental Schedules (Gesell,
Halverson, Ilg, Castner, Ames, & Amatruda, 1940) , Detroit Tests of Learning
Aptitude-2 (Hammill, 1985), and the Columbia Mental Maturity Scale
(Burgemeister, Blum, & Lorge, 1957), were revised by Miller so as to be more
contemporary. These preliminary draft of items was discussed among
paediatric experts including paediatricians, occupational therapists,
physiotherapists, speech therapists, psychologists, and special education
teachers (Miller, 1988). The original pool of about 400 items was administered
to 400 children in Massachusetts public schools’ preschool screening program.
ltems which did not meet the test construction standards in terms of the item

difficulty, item discrimination and correlation studies were deleted. Item
difficulty, item discrimination and correlation studies referred to the percentage

of children passing each item at each age, the ability of each item to
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differentiate between normal and at-risk groups of children and point-biserial

correlation of each item with sub-scales and total score. Meanwhile, new items

were devised to replace the deleted items. This exercise was repeated twice

on children in the Tewksbury, Massachusetts public schools: children in

Boston who were diagnosed to have developmental’ delay; and children in

Walpole, Massachustts schools. The total .number of subjects involved was

1,014. The revised pool of items was then administered to about 500 randomly

selected children in nine geographical regions. The socioeconomic status of

the child's family, educational and professional classification of the parents

and income of the family closely resemble the United State Census. Data

analysis of these items was done. The 27 items were selected based on six

criteria: .

® abiiity of the item to discriminate between age groups,

® ability of the item to discriminate between normal children and children
with developmental delay,

® representativeness among the sub-scales,

® simplicity of the equipment needed,

® ease of administration, and

® content validity comments from the expert panel.

The MAP was standardized in 1980 by stratified random sampling to
select 1200 subjects from nine continental geographic regions of the United
States. The inter-rater reliability of the MAP was tested on 40 randomly
selected children. The correlation coefficient of the raters in rating the five
sub-scales ranged from 0.84 to 0.99. However, the inter-rater reliability of

individual items in the sub-scales were not published. Moreover, a relatively
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. fow correlation coefficient was found in the coordination sub-scale. In order to
evaluate the relatively low correlation coefficient, Milller (1988) listed the
percentages of agreement in the items of coordination sub-scale. Al items’
percentages of agreement among the raters were above 90% except the
articulation item in which the percentage of agreement was 77.2%. Thus, the
refatively low correlation coefficient was mainly due to the low 'consistency of
the raters in the articulation item since high consistency was found among the
other items in the coordination sub-scale. |

The test-retest reliability studies were conducted on 81 normal children.
The test retest stability of the score in the sub-scales were between 72% to
94% (Miller, 1988). The coordination sub-scale was the lowest while the
other sub-scales were over 80%.

The content validity of the MAP was reviewed by an expert panel
consisting of paediatricians, psychologists, occupational therapists,
physiotherapists, speech therapists, and special education teachers. The
construct validity of the MAP was reviewed showed by varimax rotated factor
matrix to the 27 items of the MAP. Results reviewed that the factor loading of
the items in each factor was low except three items under \)erbal sub-scale
(r=0.61 - 0.69). The foundations sub-scale did not cluster together, nor did
they cluster with the items from other sub-scales. The coordination sub-scale
loaded on two factors with low factor loading (r = 0.33 to 0.59). There were
items which did not load distinctly on any factor (tower, finger localization,
object memory, vertical writing, Romberg, articulation and digit repetition). The

correlation of items with the total score ranged from 0.20 to 0.52 (p<0.01). The
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correlation of the MAP total score with the five sub-scales ranged from 0.65 to
0.78 (p<0.01) (Miller, 1988).

The predictive validity involved 338 preschoolers who were initially tested
in 1979-1980 and subsequently evaluated four years later. Moderate
correlation was found between the MAP total score and WISC-R scales with
correlation coefficient: 0.45 to 0.50 {(p<0.001). However, low correlation was
found between the MAP total score and Woodcock-Johnson Math, Reading,
and Language measures with the correlation coefficient 0.35 to 0.38 (p<0.001)
and Bruininks-Osterek Test of Motor Proficiency, correlation coefficient: 0.39
(p<0.001) (Miller, 1988). Schouten and Kirkpatrick (1993) also doubted the
predictive validity of the MAP. On the other hand, Humphry and King-Thomas
(1983) had a different opinion. They commented that poor correlation was
6aused by high drop out rate (338 out of 800 subjects) especially those coming
from the lower socioeconomic class. This made good predictive validity results
impossible. On the other hand, the sensitivity of the MAP to detect children
with developmental delay range from 0.54 to 0.61 to the WISC-R and the
Woodcook-Johnson Psychoeducational Battery (Humphry & King-Thomas,
1993). Lemerand (1985) alsc in a one year follow up study found that the MAP
had high sensitivity to teacher rating (0.83), referral to support services (0.70).
special placement and retention in class (0.70).

The MAP was widely used among occupational therapists all over the
world. In Australia, Reid (1987) conducted a survey and the MAP was used in
60% of the occupational therapists working with children in Australia.
Translation of the MAP in other countries such as Canada, Denmark, Finland,

israel and Japan were done. It was recognized as one of the best available
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assessment instruments for developmental delayed children (Banus, 1983;
Campbell, 1989; Daniel & Bressler, 1990; DeGangi, 1983; Deloria, 1985;
Humphry & King-Thomas, 1993; King-Thomas & Hacker, 1987; Lane,
Attanasio, & Huselid, 1994, Michaels, 1985).
Theoretical Framework underpinning MAP
The theoretical foundation of the MAP was based on literature from child
development, education, psychology, language development, physiotherapy,
occupational therapy, and medicine (Miller, 1988). The MAP covered the
areas of sensory and motor integration, cognitive, language, and the
integration of all these aspects. The assessment areas of the MAP basically
matched the general assessment areas of Gesell (motor, cognitive, language
and social) of the developmental delayed children. However, the five sub-
scales under the MAP did not directly match these four areas. The foundations
and coordination sub-scales tested the motor function of the child. The non-
verbal and verbal sub-scales tested the cognitive and fanguage functions. The
complex tasks sub-scale tested the integration of cognitive and motor function.
The social aspect was not included in the assessment. On the other hand, a
behavioural observation checklist was included for the therépists to evaluate
the overall social behaviour of the children. The theoretical framework of three
sub-scales: foundations, coordination and verbal which were selected in this
research is discussed in the following paragraphs.
The foundations sub-scale mainly assessed the sensory motor function of
the child. Sensory motor development referred to the qualitative changes
when children learn and master early capabilities by interaction between

themselves and the environment (Dunst, 1998). Under the theoretical
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framework of MAP, the sensory motor function included the child’s sense of
position and movement function (the integration of the motor and the
. vestibular, proprioceptive, and cerebellar senses); tactile function and the
development of movement patterns (flexion, extension, weight shifting and
rotation). The position and movement function included the measurement of
the ability to maintain the position with the eyes closed or while stepping and
writing with vision occluded (items: Romberg, stepping, vertical writing); the
estimation of the joint movement With vision occluded (item: hand-to-nose);
the balance mechanism (items: walks line and kneel stand). The tactile
function included the finger differentiation with vision occluded (item: finger
localization); and the recognition of forms and objects by touch (item:
stereognosis). The development of movement patterns included the
integrative movement of the whole body in balance (item: supine flexion) and
stepping (item: rapid alternate movement) (Miller, 1988). Some of these items
involved the test of neuromotor function of the children which was usually
included in part of the motor assessment. The diadochokineasia (ability to
perform rapid alternate movement), graphesthesia (ability to recognize object
by feeling with hand), finger localization, and toe tappingr(abiiity to perform
rapid alternate movement with feet) (Montgomery, 1996). Miller (1988) found
that the items under the foundations sub-scale were not measuring a single
domain of behaviour as they did not cluster together. Montgomery (1996) also
shared this opinion although he also placed these sensory motor tests under
the motor aspect of the child’s development.

The coordination sub-scale involved the gross motor coordination in

locomotion (item: walks line, rapid alternate movement); fine motor
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coordinatiﬁn (item: tower, motor accuracy, vertical writing) and oral motor
coordination (item: tongue movement and articutation) (Miller, 1988). There
were no distinct differences in some of the items compared to the foundations
and coordination sub-scales. For example, Miller (1988) suggested that walks
line, rapid alternate movement and vertical writing items were overlapping in
both sub-scales. Not all the items under coordination sub-scale were clustered
together in factor analysis. The items: kneel stand, rapid alternate movement,
tongue movement clustered together (r = 0.37 - 0.43). Other items were
clustered under other factors randomly. The correlation of items: tower,
articulation and vertical writing were very low (r < 0.30) (Miller, 1988). Current
literature mentions about the importance of the articulation test to assess the
phonological function of the children (Ng, 1995). However, the tongue
movement, kneel stand, and vertical writing test in the motor aspect of child
developmental assessment are not mentioned in recent literature.

The verbal sub-scale assessed the language ability of classification,
association, general knowledge, follow directions, understanding quantitative
and prepositional concepts and sentence imitation ability (test items: general
information, follow direction, sentence repetition and digit‘repetition) (Miller,
1988). Montgomery (1996) also suggests to use sentence repetition and digit
repetition to assess the auditory memory of the children. Furthermore, he
suggests comprehension and information testing which is very similar to the
general information and follow direction items assessing the verbal ability of
the children (Montgomery, 1996).

The detail breakdown of the MAP's items in relation to the areas of

assessment of developmental delayed children is listed in Table 2.2.
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Table 2.2

Assessment Areas in MAP

ftems Assessment Areas  Specific Areas

- fine

'Sequencrihg | “ Cbgmtfve problem solving
Block designs Cognitive spatial relationship
Block tapping Cognitive

Stéicognosis .. Cogrifive -

Object memory Cognitive

Puzzles Cognitive visual perception
Figure-ground Cognitive figure ground perception
Draw-a-person Cognitive & motor  body scheme, coordination

Kneelstand

Inﬁitation of pos.turles'.m
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Table 2.2 (Continue)

Assessment Areas in MAP

ltems Assessment Areas Specific Areas

Rapid alternate =~ Mdtor & cognitive

movement
Maze Cognitive
General informatioj

Followdlrectlon

Adiculation... .,

A

- - language .undefstanding:and:

Séritence repelition;;
e P ..’-‘“.;‘7-

expression .

BDigitrepetition: - - -3 Language

T Shaded areas are fems inoluded In this research
Application of MAP in Hong Kong

Occupational therapists in Hong Kong working with children often use
MAP as one of their assessment tools (Child and Adolescent Psychiatric
Working Group, Occupational Therapist Coordinating Committee, 1994). The
instrument was unique in assessing developmental performance of children at
preschool age, it not only assesses the sensory motor aspect but also
cognitive and language functions of the chiidren.

However, since there is no Cantonese franslation of the original MAP,
therapists had to use their own interpretation of the English instructions. Thus,
a group of occupational therapists had translated two of its sub-scales: non-
verbal and complex tasks. The validation process further involved tests of

equivalence and content validity of the two translated sub-scales and



24

assessed their inter-rater reliability, test-retest reliability and gender
differences (Child and Adolescent Psychiatric Working Group, Occupational
Therapy Coordinating Committee, 1994). Different from the non-verbal and
complex tasks sub-scales, in another sub-scale of MAP: the verbal sub-scale,
the test contents of articulation, general information, follow direction and
sentence repetition items involved cultural related questions. For example, the
baseball bat picture, a game rarely seen by Chinese preschoolers in Hong
Kong, was found in general information item. And the English grammatical
requirement of the sentence repetition item was not relevant {o children in
Hong Kong, predominantly Chinese. The differences in culture and language
had a signiﬁcént impact on the validity of the original English version
(Geisinger, 1994, Satorius & Kuyken, 1994; Vernon, 1973). As a result, the
translation and evaluation of the validity and reliability of the other three sub-
scales of CMAP was essential before it could be used in assessing Chinese
children in Hong Kong.

Cuiture could be viewed as a multifaceted influence which is learnt by
direct and indirect daily experiences based on what people do {(cultural
behavior), said (speech messages), make and use (cultufal artifacts). The
child learns this life pattern of beliefs and values which shapes the way he or
she believes, thinks, perceives, feels and behaves (Levine, 1987).

Child development in relation to a specific culture has been studied from
different perspectives. The cultural difference could affect a child's
developmént in perception, cognitive, personality and moral development.
These cultural perspectives could be seen in the child's human and non-

human environment. Human environment being the child's major caretaker
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and parents while non-human environment includes the child's schooling and
nutritional background (Wagner & Stevenson, 1985). The MAP which aimed at
assessing children of preschool age in the sensory motor, coordination,
cognitive and language functions by comparing the normal developmental
sequence, were therefore unique across different cultures.

Validation was essential in translating the MAP for Hong Kong children.
Hong Kong, is a new target population with a specific culture, and language
background. In particular, both the human and non-human culfural
background of Hong Kong children shouid be addressed.

Translation of Standardized Assessment instruments

Test translation (or sometimes named test adaptation) involved
adaptation of the test in references to culture, in content, and in wording that
was needed in addition to the fanguage translation of the test (Geisinger,
1994). Special attention should be paid to translating the standardized
‘assessment instrument and applying it to different countries (Satorius &
Kuyken, 1994; Vernon 1973). According to Satorius and Kuyken (1994), there
are four approaches to translation: ethnocentric approach; pragmatic
approarch; etic plus emic approach and the interpretation épproach. The first
épproach assumed that the conceptual dimension among the two cultures was
transferable. Based on this, the source instrument (in this case, the MAP of
United States) can be translated into the language of another culture without
consideration of the appropriateness of the instrument in the target culture (in
this case, the CMAP for Hong Kong). The second approach considered the
cultural factor and only translated those parts of the construct found fo be

common to both cultures. The third approach looked for both the common
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ground between cultures in the conceptual basis of an instrument (etic aspect)
and the culture-specific facets of the concept in the target culture, with a view
to operationalizing and also measuring them (emic aspects). The emic
concepts, once identified, had to be assessed in separate studies in both
cultures. The fourth approach involved the interpretation of items in the source
instrument, for use in the target culture. If the distance between the construct
of the two cultures was too large, the process may result in two similar
instruments whose‘application would not yield comparable data (Satorius &
Kuyken, 1994). In translating MAP for children in Hong Kong, the etic plus
emic approach was suggested. This was because when comparing the culture
of Hong Kong and the United States, there was some common ground as well
as some cultural specific aspects.
Cultural Background - Hong Kong Versus United States

For the etic aspect, Hong Kong Chinese have always been recognized as
"westernized” people (Bonavia & Sterry, 1994) after being part of the British
Colony for over a hundred years (Rodwell, 1991). For the emic aspect, a
traditional complicated Confucian ethic of social inter-relationships, which has
dominated all Chinese societies since the 5th Century BC, still exists among
the Chinese (Bonavia & Sterry, 1994). These similarities and differences will
be discussed in terms of the three major culture facets: parenting, nutrition,
and schooling.

Parental influence

Child rearing is an important function of the Chinese family. The Chinese
“first nurture and protect the infant, then train the older children to bring honor

to himself and the family by educational achievement, effort and good conduct
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(Char, 1981). Parents in Hong Kong were conformed to the traditional Chinese
pattern of socialization which emphasizes obedience, proper conduct and
impulse control (Cheung, Lam, & Chau, 1990; Mann, 1984). "Perseverance”,
which meant rule compliance was very important for Japanese and Chinese
parents when compared with United States (Tobin, Wu, & Davidson, 1989).
More emphasis would be put on the intellectual development as compared to
United States (Tobin, Wu, & Davidson, 1989). In the teaching learning process,
parents encouraged the practice of memory, which was a traditional way of
learning centuries ago. In the past, most subjects were taught by rote memory
by a tutor employed by the clan (Rodwell, 1991). Today, traces of this old
tradition can still be found in some Chinese families (Mann, 1984; Tse & Ngau,
1995). With repeated practice and reinforcement in following rules and
instructions;, memory; and intellectual play, children in Hong Kong may
sometimes perform better in tests which involve the following of instructions.
The MAP, being a test in which every item involved following the instructions,
may elicit a better result for children in Hong Kong. Besides, in items which
involved memory and intellectual components, the Hong Kong children may
have had previous experience with similar types of gémes. Thus, their
performance may be better in items such as digit repetition, sentence
repetition, and object memory.

In Chinese tradition, girls are not encouraged to have as vigorous motor
activities as boys which causes a difference in motor performance (Lam, 1993).
In terms of gender difference, a study on the motor performance of
preschoolers in Hong Kong revealed that girls motor performance was lower

than boys (Lam, 1993). The MAP primarily designed as a screening
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assessment, emphasized that the test could not differentiate the difference in
quality of the performance in normal children. Thus, there was no separated
norm for different gender. Thus, the gender difference of the CMAP had to be
confirmed.
Nutritional Background

According to the State of the World's Children 1895 (Grant, 1995), the
percentage share of household income and consumption, percentage of one-
year-old fully immunized children, primary school children enrol.lment ratio,
and life expectancy between Hong Kong and United States were similar. This
reflécted that Hong Kong, in terms of the income, nutrition, and health
conditions, were comparable to those of United States. With this evidence, it
was concluded that the physical development of children in Hong Kong and
United States were similar due to the similar socioeconomic background.

Schooling in Hong Kong

Due to the introduction of a selection process based on entrance
examinations for primary school places, parents began to enroll their
| preschool éged children in kindergartens to prepare them for the examinations.
(Hong Kong Government, 1979). Regular schooling is eﬁcouraged by most
parents for their children at an early ége (Opper, 1993). The 1991 and 1996
Census of Hong Kong reviewed that over 95% of children at ages three to five
were at school while 100% of children at age six were at school (Hong Kong
Government, 1996). The majority of breschool children go to a kindergarten or
child care center for the purpose of education, care and supervision. The
curriculum content were mainly in four developmental areas of physical,

intellectual, language and social-emotional development (Opper, 1993). A
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study found that the academic curriculum for the preschoolers tended to put
much more emphasis on word recognition, copying and number concepts
which was very close to that in the primary school compared with the United
States (Tse & Ngau, 1995). This practice of memory and academic work at
preschool age increases the children's level of performance in table tasks in
the test. Moreover, since Hong Kong's teacher and student ratio remains large,
teachers often request children to be very quiet and help themselves during

“class (Chow, 1993). This reinforced the assumption made earlier that children
in Hong Kong had better compliance to instructions during the test. Therefore,
for items involved counting errors made or best result with no time limit, Hong
Kong children might perform better. These items inciuded tower (counting
number of blocks built) and Romberg (ability to stand still within 15 seconds),

etc.

Validity and Modetl of Validity

The validity of a test is concerned with what the test measured and how
well it did so (Anastasi & Urbina, 1997). Fundamentally, all procedures for
determining test validity are concerned with the relafionsh'ips between
performance on the test and taking into consideration other independently
observable facts about behaviour characteristics under consideration
(Anastasi & Urbina, -199_7). There are two major trends currently used in the
-validatio_n of an instrument: the theoretical framework of the instrument and
the linkage between the theory and verification through empirical and
experimental hypothesis testing (Anastasi, 1992, 1995). Thus, the value of the

‘construct”, the theoretical entity (Anastasi & Urbina, 1997) was the
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fundamental concept of validity (Anastasi & Urbina, 1997). Construct validity
was the degree to which an assessment instrument measures targeted
construct (Haynes, Richard, & Kubany, 1995). It subsumed all categories of
validity (Messick, 1993). Validation of the instrument involves the content-
description procedures - content validity testing; criterion-prediction
procedures - concurrent and predictive validity testing; and construct-
identification procedures - factor analysis, internal consistency and convergent
and discriminant validation (Anastasi & Urbina, 1997; Haynes, Richard, &
Kubany, 1995). Measures of the content, predictive, concurrent, criterion-
related validity and factor structure provides evidence about the construct
validity ltem analysis, internal consistency indices, and the obtained factor
structure also provides essential information about the degree to which an
item taped the intended constructs and facets (Smith & McCarthy, 1995).
During this research, the content validity and the construct validity in terms of
the internal consistency of the items to the sub-scales and the factor loading of
the items will be studied. Thus, detailed descriptions of these concepts are
discussed below.

Content-description procedures - Content Vaiidity
Content validity was the degree to which elements of an assessment
instrument were relevant to and representative of the targeted construct for a
particular assessment purpose (Haynes, Richard, & Kubany, 1995).
“Relevance” refered to the appropriateness of its elements for the targeted
construct and function of assessment (Messick, 1993). "Representativeness"
refered to the degree to which its elements were proportional to the facets of

the targeted construct {Nunnally & Bernstein, 1984). Content validation could
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be done by multiple experts on every element of the assessment instrument,
using evaluation scales, on applicable dimensions such as relevance,
representativeness, specificity, and clarity (Haynes, Richard, & Kubany, 1995).
Close examination of the proportional representation of items should be made
to ensure that items were not overrepresent or underrepresent facets of a
construct (Anastasi, 1988). In addition, the technical quality (e.g. grammer,
wording) should be reviewed (Hambleton & Rogers, 1991). For this research,
expert panels were invited to evaluated the content validity of CMAP on the
equivalence, relevance and representativeness.

Construct-identification procedures - factor analysis

Factor analysis is a refined statistical technique for analyzing the
interrelationships of behaviour data and it is particularly relevant to construct-
validation procedures (Anastasi & Urbina, 1997). in the process of factor
analysis, the number of variables or categories in terms of which each
individual's performance which could be described was reduced to a relatively
small number of factors. These factors could be utilized in describing the
factorial composition of a test, together with the loading of each major factor
and the correlation of the test with each factor (Anastasi & Urbina, 1997; Clark
& Watson, 1995; Smith & McCarthy, 1995). Factor analysis involved first,
subjecting the items to a principal components analysis (Comrey, 1988) and
extracting the first few factors and secondly, examining the loading of the
items. Items that loaded relatively strong on one factor and weak on other
factors were excellent candidates for retention (Clark & Watson, 1995).
Following the same procedures, the inter-relationship of the items in CMAP to

their respective sub-scales will be examined by factor analysis in this research.
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Construct-identification procedures - internal consistency and item distribution

The degree of homogeneity of a test has some relevance to its construct
validity (Anastasi & Urbina, 1997). Internal consistency and inter-item
correlation reflected the homogeneity of the test to some extent (Clark &
‘Watson, 1995). Before conducting more complex structural analyses, the
response distributions of the individual items in terms of skewness and
unbalanced distributions should be eliminated since they were likely to
correlate weakly in the pool (Clark & Watson, 1995). The next crucial stage
was to conduct structural analyses is by examining the internal consistency,
the coefficient alpha. Internal consistency referred to the overall degree to
which the items that make up a scale were intercorrelated (Clark & Watson,
1995). It gave some indication to the homogeneity of the items to the test or
the sub-scales of the test (Anastasi & Urbina, 1997). However, the average
- inter-item correlation was also a useful measure to the homogeneity of the
items (Clark & Watson, 1995). In this research, the coefficient alpha and the
inter-item correlation of the items to their related sub-scales would be
evaluated to test the homogeneity of the CMAP.

Process of Validation - Cross-Cultural Normative Aésessment

In translating the MAP into a Cantonese version, special consideration
had to given to its application for a new target population in terms of cultural
and language differences. Specifically to the assessment instrument, its
development was built upon the context of contemporaneous theories about
the targeted construct (Haynes, Richard, & Kubany, 1995). However, the
domain of the construct would evolve over time and degrade the content

validity. When adapting a standardized assessment instrument for new target
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populations which differs appreciably from the original population in terms of
culture or cultural background, country, and language, validation is crucial
(Geisinger, 1994). Geisinger (1994) thus suggested the steps in translating a
standardized assessment and adopting it to a new population. Firstly, when
translating the assessment, the translator has to be fluent in both languages,
knowledgeable about both cultures and familiar with the characteristics and
content measured. Secondly, expert panels should be formed to examine the
translation quality of the assessment. Thirdly, pilot tests should be done on a
small sample of individuals comparable to the eventual target population to
investigate the understandability of the instructions by the target population,
the accebtability of the administration time and the technical wordings of the
test. Fourthly, there should be a field test to a large sample representative of
the eventual population to be assessed with the assessment instrument. The
internal consistency, inter-rater reliability and validation in terms of the content
validity, construct validity and criterion validity should also be performed.

This research largely foliowed the steps suggested by Geisinger (1994) as
mentioned above. In addition, backward translation was added to ensure the
quality of the translation. Also, an additional preliminary ﬁeld test was added to
the language specific items so as to ensure a better pool of questions
designed for these items before the actual field test. The validation process
selected included the test §f content validity and construct validity by
examining the factor loading, item analysis, and internal consistency. In
addition, the gender difference was examined so as to ensure that the cultural

difference did not have an effect on the construct of the CMAP.
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CHAPTER I

METHODOLOGY

Introduction
The procedures involved in the validation process of Miller Assessment for
Preschoolers (Cantonese Version) (CMAP) followed the method and
techniques proposed by Geisinger (1994) and Sartorius and Kuyken (1994) in
principle. They included translation of the test; evaluation of equivalence and
content validity of the translated version; revision of the translated version to
suit language and cultural relevance; pilot test the instrument and finally
establishing the instrument's psychometric properties. This research was
divided into six phases:
I. Translation and evaluation of equivalence to the instructions of all 18
items;
Il. Translation and evaluation of equivalence of the test content of four
language specific items;
lIl. Evaluation of content validity of CMAP;
IV. Preliminary field test of the four translated items in Phase II;
V. Pilot test of CMAP; and
VI. Field test on construct and structural validity of CMAP.
Before all the translation done, formal approval was obtained from the

Psychological Corporation who owned the copy right of the MAP.
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Phase |: Translation and Equivalence

In converting MAP into CMAP, the English instructions contained in the
original manual were translated. The step by step pr_ocedures of test
administration were not translated because the therapists who used it were
largely bilingual. The test content of the four language specific items (general
information, follow direction, sentence repetition ana articulation) , which
required both contextural and cultural considerations were handled separately

in Phase 1.

Translation of the instructions

One qualified translator translated all the test instructions into Cantonese.
Then, a backward transtation of these instructions into English was made by
another independent qualified translator who had working experience in the
rehabilitation field for over one year. The two different versions were then
evaluated by the researcher in order to ensure the compatibility of the
meanings between them (Satorius & Kuyken, 1994). Modifications were then
made to discrepancies found in the translated version which showed
distorted meanings of the original MAP. Both translators chosen were fluent in
both languages and knowledgeable about both Western and Chinese cultures.

Evaluation of Equivalence |

Expert panels weré formed to assess the fluency, semantic and
technical equivalence of the instructions of the 18 items (Foster & Cone, 1995).
This was regarded as an effective technique to ensure the quality of the
traqélation (Geisinger, 1994). A questionnaire was designed to facilitate the
panel members' evaluation during the review which assisted in identifying the

elements that required further refinement (Haynes, ef al., 1995).
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Sample

The two expert panels included six occupationél therapists (Panel A) and
'six speech therapists (Panel B). Panel A was requested to evaluate the 14
items under foundations and coordination sub-scales. In view of the wide
range of subspecialties of occupational therapy service, only those with more
than eight years experience working with children were selected. Potential
panel members were contacted by the researcher through telephone to
explain the nature of the expert panel and to invite their partiéipation. After
obtaining verbal agreements, formal invitation letters (Appendix B) were sent
| out to obtaining confirmation. Panel B were speech therapists with experience
of two years or more. They were requested to evaluate the four language
specific items as they were more familiar with the standard procedures in
assessing language functions. Local, bilingual speech therapists with over two
years working experience and having Cantonese as their mother language
were contacted. The recruitment procedures were the same as that for Panel
A.
Data Collection Procedures

Members in the two panels separately éttended a 'three—hour review
meeting. Members were requested to evaluate the translated instructions of
CMAP following two standardized questionnaires (Appendice C and D). The
operational definitions used in the questionnaire were explained by the
researcher before hand. The panel members were then allowed to complete
the questionnaire in one hour. After completing the questionnaire, the pane!

members were asked to discuss their ratings and comments. In the discussion,
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they were facilitated to seek consensus of possible modifications to the
translation.

Instrumentation

The questionnaires (Appendice C and D) used in the expert panel review
consists of a total of 28 questions for panel A and 8 questions for panel B.
Panel members were requested to assess the fluency and technical
equivalence (grammar and syntax) of the translated version and the semantic
equivalence (denotative and connotative sameness of the words) of each item
in the translated version. "Fluency and technical equivalence" referred to the
grammar and syntax of the translated version (Satorius & Kuyken, 1994). A
typical question was “Are the words used in the translated version, CMAP,
presented fluently and correctly as in the original version?” “Semantic
equivalence" referred to the denotative and connotative sameness of the
words of the translated version (Satorius & Kuyken, 1994). A typical question
was “Do the words used in the translated version, CMAP, have the same
semantic meaning compared with the original version?” In each question, the
| panel members had to rate their opinion under a four point Likert scale ranging
from strongly agree (4); agree (3); disagree (2); and stronély disagree (1). In
adrdition, members were requested to give their written comments on the

questions which they rated as disagree or strongly disagree.
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Method of Data Analysis

The mode of the rating of each item in the questionnaires was calculated.
The percentages of agreement of the mode rating among all panel members
were computed. Percentage of agreement (Po) was a measure of how often

individual raters agreed on the ratings which reflected consistency.

number of exact agreement
Po = number of possible agreements

{Portney & Watkins, 1993).

As the questions utilized a four point Likert scale, a mode score at or
aboﬁe 3 indicated that most of the panel members agreed to the translation of
that item whereas a mode score at or below 2 indicated that most of the panel
members disagreed with the translation. The consistency of the mode score
was reflected by the percentage of agreement. The closer the agreement was
to 100%, the better the consistency of the comments of the panel members
were. In addition, all questions which were rated on or below 2 by any of the
panel members were discussed among the panel members to reach a

compromised decision on retention or modification of the translation.

Phase ll: Translation and Evaluation of Equivalence
of Four Language Specific [tems
The objective of this phase was to transiate the test content of the four
items (articulation, follow direction, géneral information, and sentence
repetition) into Cantonese and evaluate the equivalence between the
translated and the original version. In addition, newly designed questions for

these four items were designed. Since the original test content of the four
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items was based on the English phonology and grammar, translation of the
test content into Cantonese was essential for its use in a Chinese society.

In the original MAP, three questions were set for general information,
follow direction and sentence repetition items separately. In order to select the
best three questions for items of CMAP, both direct translation of the test
content from the original MAP and three newly designed questions were made
in the general information and follow direction items. Thus, a total of six
questions were made for the preliminary field test to selet";t the best three. The
new questions of the follow direction and general information items were
designed based on the principles and protocols adopted in the Reynell
Developmental Language Scale (Chinese version) (Ko ef al., 1987). For the
articulation item, in the original MAP, a total of 33 phonemes were tested. in
translating this item, guidelines set out in the Cantonese Segmental
Phonology Test (So, 1993) was followed. Both of the instruments mentioned
here were validated previously and normative data was available. However, for
the sentence repetition item, literature reviews showed no previous work had
been done in this area locally. As a result, the translation principles and
procedures made reference to three major sources: |
® the general Cantonese grammar structure (Matthews & Yip, 1994);

o the Reynell Developmental Language Scale (Chinese version): the age
range of acquiring Chinese gramrhar; and
® Cantonese sentence repetition test constructed by Ng (1995).

In order to ensure that the best three questions could be selected, three

| questions were made by direct translation from the MAP and six newly

designed questions were devised by the researcher. The entire process of
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translating and designing the questions for the language specific items was
done under the guidance of Dr. C. S. Leung and Professor P. Fletcher of the
Speech and Language Pathology Department, The University of Hong Kong.

Test for Equivalence

The same members of panel B were invited again to evaluate the
equivalence between the translated and the original version of the follow
direction, general information and sentence repetition items. The data
6ollection procedures and instrumentation used were similar to that in phase |.
The data analysis procedures were also similar to that of phase 1. On the other
hand, the content validity of these language specific items, both the questions
by direct translation of the MAP and the newly designed ones were

evaluated in phase lll.

Phase lll: Content Equivalence of CMAP

This phase was aimed at gathering evidence on the content-related
validity - relevance and representativeness of the 18 itéms for the assessment
of verbal, coordination and foundations functions of children.

Panel members in panel A were gathered again to réview items in the
foundations and coordination sub-scales. In order to allow a realistic
evaluation, each of the panel members were asked first to administer t;e
CMAP to a total of five children so that they became familiar with the testing
procedures, administration and experienced the response from the children.

At the same time, the same members of expert panel B in phase | were invited

again to evaluate the content validity of the four language specific items.
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Data Collection Procedures

All the panel members, from both panels, separately attended an one
hour orientation program which introduced the purpose and content of the
CMAP. It also included demonstrations on the administration of the CMAP.
Discussions were held to clarify queries concerning the theoretical framework
and test domain. The panel members were then asked to attend another
meeting two months later to complete a questionnaire (Appendix E) for
evaluating the relevance and representativeness of the test content. During
the meeting, the researcher explained the purpose of the meeting; the
operational definition of relevance and representativeness; and the cultural
factors which may affect the content validity of CMAP; and the method of
answering the questionnaire. The members were requested to determine
whether the items in CMAP were relevant and repfesentative to the
assessment of developmental delayed chifdren in Hong Kong.

Instrumentation

The questionnaire consisted of a total of 19 (panel A) and 5 (panel B)
questions which related to each of the items on their relevance to assess
developmental delayed children in Hong Kong. “Relevancé" referred to the
appropriateness of its elements for the targeted construct and function of
assessment (Haynes ef al., 1995). A typical example of the question was “How
well is this item relevant to the assessment of the language ability of the
developmental delayed children?” The panel members were requested to rate
this statement by a four point Likert scale ranged from 1 (poor); 2 (fair); 3
{good); to 4 (excellent). They were also asked to write their comments

following each question especially to those which they rated “fair” or “poor”. in

.
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addition, the panel members were asked to evaluate the representativeness of
all the items under the same sub-scale in assessing the related function of the
child. “Representativeness” referred to the degree to which its elements are
proportional to the facets of the targeted construct (Haynes et al,, 1995). A
typical example of a question was “How well do the four test items listed above
completely represent the assessment of the language function of the
developmental delayed children in Hong Kong?” The same four point Likert
scale was used and written comments were requested from | the panel
members.

Method of Data Analysis

The modes of the ratings of each item in the questionnaires were
calculated. The percentages of agreement of the mode ratings among all
panel members were computed. As the questions utilized a four point Likert
scale, a mode score at or above 3 indicated that most of the panel members’
comments on the “relevance and representativeness” of the items were "good”
or “excellent” whereas a mode score at or below 2 indicated that most of the
panel members’ comments weré “fair” or “poor”, The consistency of the mode
score could be reflected by the percentage of agreemen.t. The closer the
agreement was to 100%, the more consistent comments were from the panel
members. In addition, all questions which were rated at or below 2 by any of
the panel members- were discussed among the members. to reach a

compromised decision on retention or modification of the translation.
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Phase IV: Preliminary Field test to Language Items

The aim of this phase was to explore the difficulty level, the fluency and
clarity of the translated and the newly designed questions in the four language
specific items: articulation, general information, follow direction and sentence
repetition. This was an additional field test specially arranged by the
~ researcher to assess the difficulty level of the questions. Difficulty level of a
question or item was defined in terms of the percentage (or proportion) of
| people who answered correctly. In the process of test construction, the
difficulty level enabled the researcher to choose questions of the most suitable
difficulty level for the items (Anastasi & Urbina, 1997). The additional field test
thus aimed to test the newly designed questions under the language specific
items and choose the most suitable difficulty level ones for the final field test.

Principles in Translation of Test Contents

General information

There are three questions in general information item of the original MAP.
Altogether six questions were prepared in the preliminary field test. The
translation of this item mainly followed those of the original version. In addition
to the three questions by direct translation from the respecﬁve age groups, the
three questions of the other age groups were also added. For instance, age
group Il included questions in age group Il and IV. For those in age group VI,
besides answering questions of their age group, they also answered three
questions designed by the researcher. These three questions were chosen
from the vocabulary list in the Reynell Developmental SLanguage Scale
(Chinese version) (Ko, et al., 1987) to same age group of subjects.

Follow Direction
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There are also three questions in the follow direction item of original MAP.
A total of six questions were prepared for preliminary field test. The questions
requested the subjects to follow instructions of the tester with the tested
materiais provided. The style of assessment was very similar to that of the
Reynell Developmental Language Scale - Comprehension A in which the child
was also requested to follow instructions. The Reynell Developmental
Language Scale (RDLS) was developed by Reynell (1975) and revised in
1985 by Reynell and Huntley. There were test items designed to assess the
children’s verbal comprehension and verbal expression. The age range of the
test was up to seven years old. The RDLS was translated the test into
Cantonese and norm from about 2000 children in Hong Kong was taken (Ko,
et al, 1987). It specified some of the differences in language structure
between Cantonese and English including the use of vocabulary, localizers
and classifiers. In the tense structure, there was no formal tense structure in
Cantonese. Cantonese used the perfectives in expressing the timing of the
events.

New questions based on the RDLS were designed with consideration to
the available materials in original MAP. Additional matefials were minimal.
Only one cup (for assessment of preposition) and two pencils with different
length (for assessment of adjective) were added in the preliminary field test.
Sentence Repetition

Sentence Repetition Assessment was based on the concept of Hewlett's
model of phonological processing and phonetic production (Hewlett, 1990).
Hewlett (1990) proposed that there were two lexicons: input and output. The

input lexicon contained perceptual representations in terms of auditory-
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perceptual features while the output lexicon stored the articulatory
representation of words. The realization rules mapped the perceptual
representations onto articulatory representations. The motor programmer
received the auditory-perceptual representation of a word and attempted to
devise a motor plan for its production. The motor processing component
-assembled the motor plan of the sequence of gestures involved in
pronunciation of the word, and determined the precise values of the
. articulatory parameters involved. In the case of sentence repetition, the word
was selected directly from the output lexicon and implemented by highly
learned combinations of muscle commands (Ng, 1995). it required a higher-
order semantactic category , owing to the delay in saying the target words, the
children were not purely imitating, but may be considered as part of their
spontaneous speech mode (Maxwell & Rockman, 1884). Thus, the sentences
designed for sentence repetition test have to be familiar and age appropriate
to Hong Kong children in their respective age range.

Similar to the other two items, there were three questions in the original
MAP. A total of nine questions, six newly designed and three by direct
translation prepared for the preliminary field test. As requifed by the original
MAP, the child must repeat the sentences in correct order and grammar,
Credit was not given if the child omitted one or more words, substitues words,
or inserts extra words.

The complexity of the sentences in different age groups increased by
increasing the nu'mber of words in the sentence, the difficulty level of the

vocabulary, localizers, classifiers and perfectives used.
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Articulation

The articulation item was assessed by asking the subjects to repeat about
36 phonemes in English in the original MAP. In Cantonese, the pronunciations
of the phonemes involves two main components besides the vowels: initials
(onsets) and finals (codas). So (1993) had conducted an extensive research
on the children’s developmental age in acquiring these phonemes. Thus, the
articulation item in CMAP mainly follows this guideline in designing a total of
19 onsets and 8 codas, each assessed twice by two words for further
selection.

Preliminary Field Test : Stage One

Sample

Altogether sixty normal children were selected by convenience sampling
from two kindergartens. The telephone directory was used to find the names of
the two kindergartens. The person in-charge of each kindergarten was then
contacted. The researcher explained the purpose of the field test and the data
collection procedures. The first two kindergartens contacted according to the
telephone directory, whose person in-charge showed interested in the
research, were invited to join this field test. Ten children frofn age group Il, IV
and VI (according to Table 2.1} were selected randomly from each
kindergarten. All children’s medical report to the kindergarten and also the
result of their developmental screening assessment at the Department of
Health before age three were reviewed to rule out children who were
previously diagnosed as developmental delay or having other medical
pfoblems. The inclusion and exclusion criteria of subjects were the same as

that in phase VI.
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Method of Data Collection
The researcher sent consent letters, through the kindergartens, to parents
of these children one week before the administration of the test. All the
selected children were invited to perform a 20 minute test on the four language
specific items (Appendix F} in a room provided and conducted by the
researcher. The children who refused to do the test may leave at any time.
Souvenirs were given to those who joined the test.

Data Analysis

For items: general information, follow direction and sentence repetition
which consisted of three questions each, questions designed are screened
with respect to their difficuity level at stage one. According to original MAP, the
questions in which at least 75% of normal children should be able to answer
them correctly. Thus, the questions with difficulty level below 0.75 were
eliminated for preliminary field test at stage two. For articulation item, all the
phonemes in onsets and codas were assessed especially on the practicability
of the use of codas in the assessment.

Preliminary Field Test : Stage Two
Sample

A total of sixty subjects were selected by cluster random sampling to ten
kindergartens, with twenty subjects from each age group. Ten districts were
randomly selected from the eighteen districts of Hong Kong. One kindergarten
were selected from each district. The selection criteria was the same as that in
stage one.

Method of Data Collection

The procedures were the same as that in stage one.
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Data analysis

Difficuity levels of all the questions in the items were computed. According
to the percentile scoring system of the MAP, 0 — 5™ percentile represented
childreﬁ with developmental delay; 6™ — 25" percentile represented children at
risk and above 26™ percentile implied that the children were normal. In original
MAP, the number of correct answers to the questions was the raw score. It
was then converted to the percentile scores mentioned above. Different
language items in different age group had their unique difficuity level. Thus,
the difficulty level of the selected questions for the language item also followed
the principle of MAP. The combination of three were all tested so as to choose
the best combination which fitted the percentile score and the raw scores of

the MAP in its respective age groups.

Phase V: Pilot Test of CMAP

The objective of this phase was to evaluate the practicability of the CMAP
for children in Hong Kong. The practicability includes the understandability of
the instructions by the children and the acceptability of the time limits in
practice. It allowed the researcher to learn the potential broblems faced by
those responding to the CMAP (Geisinger, 1994). These potential problems
included the actual set up time in a kindergarten setting, the technical support
required from the kindergarten, the children’s general response to the CMAP,
the administration time required, and the clarity of the instruction sheet to the

research assistants.
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Sampling

One of the kindergartens which joined the preliminary language field test
in phase IV was contacted again to invite the children to join this pilot test.
Altogether, nine children, three from each age group (I, IV and Vi) were
chosen randomiy to do the finalized CMAP. The procedure for collecting
consent from their parents was similar to phase IV. The children completed the
45 minute CMAP test in the room provided by the kindergarten. Souvenirs
.were given to them after they completed the test. Each of the three research
assistants conducted the CMAP on three children, one from each age group.
Throughout the whole process video taping was performed. The researcher
was in-charge of the entire event and supervised the research assistants
during the data collection.

Method of Data Collection and Data Analysis

The researcher held a three hour meeting with the three research
assistants. The data collected from the field test was analyzed. The research
assistants were requested to comment on the actual set up time required in
the kindergarten, the technical support required from the kindergartens, the
children’s general response to the CMAP, the administratrion time required,
and the clarity of the instruction sheet to the research assistants. Video play
back was prepared to clarify some of the préctical problems of the research
assistants during the pilot test. A list of procedures in setting up and the

technicat requirement of the kindergartens was made for the final field test.
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Phase VI: Construct and Structural validity of CMAP
Infroduction

The aim of phase VI was to evaluate the construct and structural validity of
the three sub-scales of the CMAP by factor analysis, assessment of the
internal consistency of the items in each sub-scale and the item distribution of
the items by the experimental testing of the field test (Anastasi & Urbina, 1997).
In addition, the gender difference in performance of the three sub-scales of the
CMAP were examined.

During the field test, the performance of the children in Hong Kong in the
items under the foundations, coordination and verbal sub-scales were
assessed. These children were selected by cluster random sampling. The
gender difference was evaluated by comparing the children’s performance
between male and female subjects within the same age group. Moreover, the
structure was reviewed by evaluating the items in relation to the three sub-
scales by factor analysis, inter-item correlation, internal consistency and item
difficulty and discrimination.

Sample

The subjects selected were normal children attendiné kindergartens or
nurseries in Hong Kong. The kindergartens were selected by cluster random
sampling method. This was because it was not practical to obtain a complete
listing of all preschool children among the whole population. By adopting the
cluster sampling approach to link the preschool children to the “already
established group” (Portney & Watkins, 1993) that is, the kindergartens and
nurseries within thé districts, the subjects could be contacted. Besides, the

sampling error was minimized. The sampling was multi-staged. The first stage
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was the selection of sample districts in Hong Kong (area probability sampling).
From the eighteen districts of Hong Kong (defined by the District Board of
Hong Kong), ten districts were randomly selected. The method of selection
was by putting all the names of the districts on a equal size piece of paper into
a box. Ten pieces of paper were then drawn out. The second stage was the
selection of kindergartens/nurseries in the selected districts. All the names of
the kindergartens and nurseries in the ten selected district were put into a box
for random sampling. One kindergarten or nursery was randomly selected-
from each district. Alt the chosen samples were contacted by phone and letter
to explain the aims of the research. For those who refused to take part in the
research, the names were put back into the box and another kindergarten was
chosen for replacement. A total of ten kindergartens were selected.
| After confirmation with the person in-charge of the kindergartens, the
kindergartens were requested to prepare a list of children who fell within the
selected age ranges. The field test selected subjects from three age groups
among the six age groups in MAP. Children with age ranges three years three
months to three years eight months(Age Group lI); four years three months to
four years eight months (Age Group IV); and five years thfee months to five
years eight months(Age Group Vi) were selected. Altogether, three female
and three male subjects in each of the three age groups were randomly
selected from each- kindergarten. This was done by requesting the
kindergarten’s in-charge to select children randomly from each age group.
Inclusion and Exclusion Criteria

The children’'s parents were contacted for the consent and ask for

background information on the development of their children. Children who
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had physical problems (such as cerebral palsy) or delayed development,
found during their assessment ét the Comprehensive Observation Scheme in
the Health Centres of Department of Health, were excluded from this research.
The Comprehensive Observation Scheme was a free of charge screening
assessment provided by the Hong Kong SAR Government for children from
age zero to age three. Children in Hong Kong are invited to join this Scheme to
screen for developmental delays. The parents of the selected subjects had to
fil in a 'questionnaire to review their children's performance during the
Comprehensive Observation Scheme. In addition, the medical reports of the
children when they entered the kindergarten or nurseries were also checked.
This was done with parents’ consent and was to confirm that the children were
apparently normal during the data collection period.

There was a total of eighteen subjects selected from each kindergarten.
As there were ten kindergartens taking part in the field test, the total number of
subjects involved was 184.

Method of Data Collection

Consent from parents of selected subjects

Through the kindergartens, letters and written consentsh (Appendix G), for
participating in the research, was sent to the parents of selected children. The
fetter explained the nature and purpose of the research. To ensure that the
child selected fulfilled the inclusion and exclusion criteria, parents were asked
to fill in a data sheet on the child's health history and their consent to allow us
to screen the medical check up report before entering school. For those who

refused to participate, a replacement subject was randomly selected. All the
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subjects had written consent from the parents before actual administration of

the test.

Testers for administration of the Test

The research aimed at studying about 180 subjects by visiting ten to
eleven kindergartens. Three research assistants were involved to speed up
the data collection time. These research assistants were recruited from finai
year Occupational Therapy students at the Hong Kong Polytechnic University.
They all had experience in working with children during their previous clinical
placement. They attended a training workshop run by the researcher. It
included explanation of the aims of the CMAP, demonstration of the
procedures in carrying out the items, filling in the data sheet and questioning
time for any clarification needed. They tried out the CMAP during two three
hour practical sessions under the supervision of the researcher and applied
the CMAP to a total of six children.

Inter-rater reliability of the testers

The purpose of the inter-rater reliability test for the research assistants
was to ensure the consistency of the obtained scores among the three
research'assistants and the researcher. 7

Sampiing - Sixteen subjects were selected by convenience sampling from
one of the kindergartens which had agreed to join the field test at phase VI.
The subjects were evenly selected from different gender and age groups.

Data Collection - One research assistant conducted the CMAP
assessment on the subjects and was video taped by the researcher. The
r.esearcher and the th-ree research assistants independently rated the

children's performances by watching the video playback.
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Data Analysis - Since the scores in most of the items were ordinal data

such as: able to do two out of three tasks assigned, etc., the correlation

coefficient was calculated by Spearman correlation to all the ratings of the
three research assistants and the researcher.

Schedule of Administration of the Test

By referring to the experience in the pilot test, the actual administration
time of the CMAP was about 45 minutes for each subject. To assess 18
Isubjects‘ in each kindergarten or nursery with thfee research assistants
togéther, it took about four and a half hours. Instead of taking the data, the
researcher coordinated and supervised the ongoing data collection process.
This was to ensure that the supervision was close and intensive. The research
éssistants were staying in the same area while carrying out the data collection.
By following the usual time table of the kindergartens, the children were
available after morning greeting and before lunch. This would be about two
and a half hours. Thus, two half day sessions were planned in each
kindergarten. The actual date and time was scheduled with the kindergartens.
Since the children selected were mainly attending half-day school, most of the
data collection was done within one morning/afternoon séssion or over two
days.

The data collection started in late June till mid July. This was the best
possible time for the research assistants as they could have one month
training after their final examination. On the other hand, the children had had
their final examination and were waiting for the summer holidays. This was
also an ideal time for the children of age group Il (three years three months to

eight months) as they were more familiar with the kindergarten and had almost
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finished the school term. They were easier to approach during the test while
they were accompanied by their teachers. In order to minimize stranger
anxiety, the research assistants and the researcher played with the children
for a while to warm up prior to administration of the test. The teacher of the
child may stay with the child provided they do not give hints to the child during
the test. If the child refused to do the test, he/she could leave at any time.
Souvenirs

Souvenirs were given to the children whether they successfully completed
the test or not. All test contenf followed exactly the same as the MAP except
the translated instructions and the language specific items. A thank you letter
and card was sent to the kindergartens that participated in the research.
Consent from the teachers was obtained before distributing the souvenir to the
children. Since some of the parents requested the results, simple result sheets
were given to them via the in-charge of the kindergartens or nurseries. The
result sheets had stated that all the results were calculated by the MAP United
States version only. As some of the parents were very keen in joining the study,
the actual number of subjects joining the field test was slightly more on the

request of the person in-charge from the kindergartens or nurseries.
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Time table in data collection

9:00 - 9:05am - Met the school in-charge
- Obtained the name list of all the subjects with their date of
birth, consent and medical information
9:05-9:15am - Set up the video equipment, furniture and gross motor
items and screen the informations
9:15-11:55 am - Led the first group of children to the testing area
- Matched name, date of birth and age group of the subject
- Conducted the test on the subjects
- Presented the souvenir to the subjects
11:55 - 12:00 pm - Presented the thank you letter to the in-charge

‘Method of Data analysis

Item Distribution Examination

The descriptive statistics of the raw scores of the subjects’ performance
were assessed. The pu'.r!pose was to examine the distribution of the raw scores
of the individual items and identify those with zero variance or exceptional
skewness and kurtosis.

The procedure began firstly with input of the raw séores of the data.
. Descriptive statistics of all items in individual age groups were examined. Raw
scores with zero variance or high kurtosis and skewness were sorted out.
Then the polarity of the data were changed where necessary so that the
ascending numbers would imply good performance. The range of the raw
scores were converted to standard scores of 0.00 to 1.00. This was to ease

the comparison with performance of children in United States at later stage.
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Comparing the performance between male and female subijects

The purpose was to examine whether there was sex difference in
performance in the items. The raw scores of each items among the male and
female subjects in individual age groups were compared by Kruskal-Wallis
one-way analysis of variance. It was the most appropriate way to handle
ordinal level data when more than two groups were compared (Portney &
Watkin, 1993). As the raw data of the items were ordinai data, and the
performance of the male and female subjects across three age groups were
compared, the Kruskal-Walilis one-way analysis of variance was the most
suitable method to do the analysis. After initial analysis, as there were 18
comparisons done, adjustment of type | error was made by Bonferroni's
Correction (Portney & Watkins, 1993).

Internal consistency and inter-item correlation

The purpose of this step was to identify the sets of variables that
linearly correlated with each other under the same sub-scale by creating a
correlation matrix of the items within same sub-scale and same age group.

The inter-item correlation within same sub—scéle: foundatiqns,
coordination and verbal in individual age groups werercalculated by the
Spearman correlation and the significant ievels were also evaluated. Also, the
homogeneity of items to the sub-scales were assessed by calculating the
coefficient alpha, that is, the internal consistency of the items to the sub-scales
(Clark & Watson, 1995).

tem Analysis

The difficulty level of all the 18 items were assessed. Difficulty level of an

‘item was defined in terms of the proportion (or percentage) of people who
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answered correctly (Anastasi & Urbina, 1997). The item discriminative index
were also calculated by adding the total item standard scores and correlating it
to each of the 18 items.

Factor Analysis

The purpose of factor analysis was to analyze the interrelationships of the
items to the related sub-scales by evaluating the factorial composition of the
items, together with the loading of each major factor and the correlation of the
test with each factor (Anastasi & Urbina, 1997; Clark & Watson, 1995; Smith
and McCarthy, 1995). Exploratory factor analysis was adopted to condense
the items to their related sub-scales (Nunnally & Bernstein, 1994).

Exploratory factor analysis involved: 1) subject the items to a principal
components analysis (Comrey, 1988), and extract the first factors; 2) examine
the loading of the items to the factors. ltems that loaded relatively strong on
one factor and weak on other factors were excellent items within the sub-scale
(Clark & Watson, 1995).

Factpring began by computing a correlation matrix and observing the
groupings in the data, the signs and sizes within groupings, and investigating
the correlation between groupings. Then, one had to creéte a rotated factor
matrix to confirm statistically which items related highly to which unique sub-
scale (Nunnally & Bernstein, 1994). Scree plot of successive eigenvalues
against their ordinal positions were examined to reduce the number of factors
where necessary. Finally, the researcher named the factors and matched

them with the original version of MAP.
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CHAPTER IV

RESULT

Introduction
Chapter IV describes the translation process and results in testing of
equivalence of the translated instructions for the foundations, coordination,
and verbal sub-scales; test of equivalence of the translated items; evaluation
of content validity; the inter-rater reliability estimates of the translated version;
difference in performance on CMAP between male and female children and
item distribution, inter-item correlation and internal consistency and factor

structure of the three translated sub-scales.

Translation and Test of Equivalence to Instructions of Items
Translation and Backward Translation

The instructions of all 18 items of MAP were translated to Cantonese by
a qualified translator and a backward translation of Cantonese instructions to
English was done by another independent qualified transtator. The procedures
followed the protocol in translating standardized instruments specified by
Satorius and Kuyken (1994). The experience gained in the backward
translation suggested three main areas of discrepancy between the original
version and the backward translated version.

Firstly, there were occasions when the translated English version did not
use the exéct wordings but words which had similar semantic meanings. For
example: “We are going to switch hands” (original}) when compared with “Let

us use the other hand for a change (translated); show me with this hand”



60
(original) when compared with “point it out with this hand” (translated).

Secondly, there were two sentences which had inappropriate elaboration of
the original sentence in the translated version. For example: “make it as big as
you can” (original) which appeared as “make it as high as possible; the higher,
the better (translated). Thirdly, in some cases, the differences between the
original and translated versions were attributed to differences in grammatical
structure of the English and Chinese language. These differences disturbed
the fluency of the translation. It wil be tackled during the test of equivalence by
the expert panel reviews in the next stage.
Test of Equivalence

Two parallel sessions of panel review were held to evaluate on the degree
of equivalence of the CMAP after backward translation. Panel A consisted of
six occupational therapists. The average years of experience of the members
in working with children was 8.3 years. Panel B consisted of six speech
therapists and their average years of experience was 5.2 years. Both panels
were requested to review the fluency and semantic equivalence between the
original and translated versions. Panel A reviewed 14 items mainly in the
foundations and coordination sub-scales while panel B reviewed the 4
| language specific items.

In terms of “fluency”, the panel members agreed that items were
appropriately translated in 13 out of 18 items with high average percentage of
agreement of 79% (range: 67 - 100%). Four items: stepping, walks line, rapid
alternate movement, and digit repetition were rated as “disagree” (2) rating
with relatively low percentages of agreement (50%). In these items, 50% of the

panel members either rated "agree” (3) or “strongly agree” (4) while the other
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50% rated “disagree” (2). The motor accuracy item received a higher
consistent rating of “disagree” (2) (83% of agreement) from the panel
members.

In terms of “"semantic equivalence”, the panel members either rated
“agree” (3) or "strongly agree” (4) in 17 out of 18 items which meant similar
semantic meaning was retained after the translation. The average percentage
of agreement was 81% (range: 67 - 100%). Only the stepping item received
either a disagreed (2) rating (50% of agreement) or an agreed (3) rating (50%
of agreement).

Detailed descriptions of the panel members’ ratings on fluency and
semantic meaning are shown in Table 4.1. Comments made by panel
members who disagreed (either 1 or 2 ratings) were collected for further
discussions by the panel. By discussion, a consensus-decision was obtained
among the panel members. Modifications to the testing instructions were then
made to motor accuracy, stepping, walks line, rapid alternate movement and
digit repetition items to improve their fluency. In addition, modification was
made to the stepping item on its semantic meaning. Detailed descriptions on

the modification made to individual items can be found in Aﬁpendix H.



Table 4.1

Degree of Equivalence between the MAP and CMAP as rated by

Panels A & B
ltems mode rating score (% of agreement)
fluency semantic meaning
Tower 3 (100%) 3 (67%)
Stereognosis 3 (83%) 3 (83%)
Finger localization 3 (83%) 3 (67%)
Motor accuracy* 2 (83%) 3 (100%)
Verttical writing 3 (67%) 3 (67%)
Hand-to-nose 3 (67%) 3 (67%)
Romberg 3 (83%) 3 (100%)
Stepping* 2/3 (50%) 2/3 (50%)
Walks line* 2/3 (50%) 3(83%)
Supine flexion 3 (67%) 3 (100%)
Kneel-stand 3/4 (50%) 3/4 (50%)
Tongue movement 3 (83%) 3 (83%)
Rapid alternate movement* 2 (50%) 3 (83%)
General information 3 (67%) 3 (83%)
Articutation 3 (100%) 3 (100%)
Follow direction 3 (83%) 3 (83%)
Sentence repetition 3 (83%) 3(83%)
Digit repetition* 2 (50%) 3 (83%)

Rating Scale: 1 - strongly disagree; 2 - disagree; 3 - agree; 4 - strongly agree

*Modification made to items
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Although the semantic meaning of the CMAP after backward translation

being regarded as satisfactory, the fluency and incompatible grammatical
structure between English and Cantonese still presented with major problems.
The panels found that the fluency and understandability of some instructions
were not satisfactory. As a consequence, 13 out of 18 items’ instructions

underwent modifications. For example: “by accident” originally translated to “3
41" (yee oi) was changed to “I&/[n{* (ng siu sum) in Cantonese and “move
your tongue up” originally translated to “B* (yuk) was changed to “ff1" (sun).

These changes made the instructions more practical and applicabie to the

children in Hong Kong.

Translation and Evaluation of Equivalence to
Four Language Specific Iltems
Test of Eguivalence
Panel B in phase | also evaluated the equivalg.-nce of items: articulation,
follow direction, general information and sentence repetition between the
CMAP and original MAP. The mode rating score was “agreed” (3) that the
fluency and semantic equivalence were maintained in the trénsfated version of
articulation, follow direction and sentence repetition items (range: 83 -100% of
agreement). There were two panel members who suggested rephrasing two of
the questions in the general information item for age group IV. The
suggestions were to use two appropriate classifiers to describe “an orange” as

“(&" (goh) instead of “&" (jek) and describe “how many pieces” as “#" (kau)

instead of “#i" (faai). After an overall discussion among all panel members, the
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suggestions were accepted and the translated version was thus modified
accordingly.
Content Validity of CMAP
Introduction

The same expert panels A and B were involved in evaluating content
validity of the three sub-scales of CMAP. Panel A evaluated items under the
foundations and coordination sub-scales while panel B evaluated items under
the verbal sub-scale.

Relevance of CMAP

Among the items categorized under foundations sub-scale (10 items),
coordination sub-scale (7 items) and verbal sub-scale (4 items), the mode
scores were assigned by the panel members either “good” (3) or “excellent” (4)
(Table 4.2). These reflected that a majority of panel fnembers agreed all the
items were relevant to assess children's developmental delay in their
respective areas. However, the percentages of agreement of those ratings
ranged from low to high (50% to 83%). Inconsistent ratings were found in the
tongue movement and rapid alternate movement items under the coordination
sub-scale (50% of agreement). The lower consistency was-found to be due to
half of the panel members rating “excellent’ (4) while the other half rated
“‘good” ‘(3) on the tongue movement item. In contrast, for the rapid alternate
movement item, panel members rated “good” (3) or “excellent” (4) (67% of
agreement) and 33% regarded the item as irrelevant, rating “fair” (2) or “poor”
(1). Some panel members commented that the “hand-to-nose” (13%) and

“kneel-stand” (33%) items’ difficulty level was too low.
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For the relevance of items under verbal sub-scale, panel members
commented that the “n” and “n” onsets under the articulation item were often
wrongly pronounced among the Hong Kong people. They suggested deleting it
from the articulation item. In addition, the experts in panel B suggested having
a preliminary field test of the newly designed questions and the questions
directly translated from MAP for the follow direction, general information and

sentence repetition items so as to pre-test the difficuity level of these

questions before the final field test.
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Results Obtained from the Panels’ Comment on “Relevance” of the CMAP

CMAP sub-scales Items mode score (% of agreement)

Foundations stereognosis 3 (83%)
finger localization 3 (67%)
vertical writing 3 (67%)
hand-to-nose 3 (83%)
Romberg 3 (67%)
'stepping 3 {83%)
walks fine 3 (83%)
supine flexion 3 (67%)
kneel-stand 3 (67%)
fapididlternate tmiovement 4

Coordination ower 4 (67%)
motor accuracy 3 (67%)
vertical writing 3 (67%)
walks line 3 (83%)

fongiie moverent . _ ..~ 3/4(50%);4
§ e L D ‘:'

{gapifci.;éqltg'rﬁa'te;ﬁjpyeme'rité:4i:%($0}%%)'

aticdaton  3(67%)

(continue over)
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Table 4.2 (Continue)

Results obtained from the Panels’ comment on “relevance” of the CMAP

CMAP sub-scales Items mode score (% of agreement)
Verbal general information 3 (83%)

follow direction 3 (83%)

sentence repetition 3 (83%)

digit repetition 3 (67%)

Rating Scale : 1 - poor; 2 - fair; 3 - good; 4 - excellent
*Shaded areas are those with lower than 67% of agreement
Representativeness of CMAP
As for representativeness of the items, all panel members rated either
“‘good” (3) (67%) or "excellent’ (4) (33%) in the ten items covering the
foundations sub-scale. Similarly, all of the panel members rated good (3) (87%)
or excellent (4) (13%) in the seven items covered th«;,l coordination sub-scale.
For the verbal sub-scale, all panel members rated good (3) (100%) in the four

items of this sub-scale.

Preliminary Field Test on Three Language Items
The purpose of the preliminary field test was to explore the difficuity level
of the translated and the newly designed questions (63 questions) in general
information, follow direction and sentence repetition items. In the general
information and follow direction items, there were three questions from the
direct translation of the MAP and three newly designed questions. In the
sentence repetition item, there were three questions from the direct translation

of the MAP and six newly designed questions. The newly designed questions
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had been reviewed by the panel. The panel members commented that limited
research had been done in these areas, thus, the questions should be
assessed in the preliminary field test. These questions were screened by 60
children (of the same age range as this field test) from two kindergartens
chosen by convenience sampling in Shatin and the Kowloon East Area in
stage one of preliminary field test. The questions with difficulty levels below
0.75 (as MAP suggested) were deleted. A total of four to eight questions were
left for the preliminafy field test stage two. Meanwhile, in the articulation item,

19 onsets and 8 codas were also tested in stage one of preliminary field test.

« n

As the onsets: "n” and “n” were very difficult for the children (difficulty level:
0.25), they were permanently deleted from the preliminary field test stage two.
In addition, the codas were also eliminated due to the low consistency found
among the testers obtained during preliminary field test stage one. Therefore,
in the articulation item, 17 onsets were retained for the preliminary field test
stage two.
Demographic Characteristics of the Children

A total of sixty Chinese children were selected randomly from ten

kindergartens from ten districts of Hong Kong. Twenty chi!drén from age group

I, 1V, and VI respectively were randomly selected. The mean age and gender

distributions are described in Table 4.3.
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Table 4.3

Demographic Characteristics of Subjects in Preliminary Field Test (stage two)

Age Group Male Female Mean Age
It 10 10 3.4 years
v 10 10 4.5 years
VI 10 10 5.4 years

Results in Item Analysis

The difficulty level of the directly translated and newly designed questions
for the three language specific items: general information (4 - 5 guestions),
follow direction (4 - 5 questions), and sentence repetition (7 - 8 questions),
was evaluated in terms of the item difficulty (proportion of subjects who
answered correctly) (Anastasi & Urbina, 1997). The difficulty levels of all the
questions were computed. The choice of appropriate item difﬁculties varied
with the purpose of the test construct {Anastasi & Urbina, 1997). In MAP, three
questions were designed for each language item. Different age groups might
have different questions. The children's performance in each item was
determined by the number of questionhs answered correctly which is converted
to percentile scores (below 5™ between 6™ and 25™ and above 25"
percentile). For example, for general information item, answering zero
question had 5™ percentile score, and one question had 25™ percentile score.
Thus, item difficulty of all the combinations of any three questions in each

items were tested to select the best three questions which fitted the percentile
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score of the questions in MAP in each age group. The difficulty level is listed in

Table 4.4, 4.5 and 4.6.

Table 4.4
Difficulty L.evel of General Information Item
Questions Item Difficulty Level (0.00 - 1.00)
Age Group Il Age Group IV Age Group VI
{n=20) (n = 20) (n=20)

Q1 0.90 097 0.98
Q2 0.92 0.73 0.65
Q3 0.30 0.93 0.89
Q4 0.95 0.95 0.58
Q5 0.88 0.44 0.52

Table 4.5

Difficulty Level of Follow Direction item

Questions ltem Difficulty Level (0.00 - 1.00)

Age Group || Age Group IV Age Group VI

(n = 20) (n = 20) (n = 20)
Q1 0.70 0.70 0.86
Q2 0.93 0.57 0.75
Q3 0.86 0.85 b. 62
Q4 0.67 0.67 0.86
Qs - 0.82 0.92

Remarks: In Table 4.4, 4.5 and 4.6, figures in italics are newly designed

questions while others are original questions
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Table 4.6
Difficulty Level of Sentence Repetition Item
Questions {tem Difficulty Level (0.00 - 1.00)
Age Group il Age Group IV Age Group VI
(n = 20) (n = 20) (n=20)

Q1 1.00 0.70 0.66
Q2 0.90 0.97 0.77
03 0.95 0.60 0.40
Q4 0.93 0.90 0.92
Q5 0.97 0.85 0.62
Q6 0.82 0.82 0.91
Q7 0.87 0.62 0.54
Q8 0.65

After the total scores of all combinations of three questions under the
respective age groups were made, the scores were matched with the original
percentile scores of MAP. Three questions were selected for each of the three
items. Example is shown in Table 4.7. |

Table 4.7

Question Selection in Follow Direction ltem at Age Group |l

Combinations 0-5" percentile 6 - 25" percentile above 25" percentile

original MAP - 0-2 3
Q1,Q2, Q3 - 0-2 3

Q1, Q2, Q4 0-1 2 3




- T2

In this case, Q1, Q2 and Q3 combination was selected. In age group IV,
since a perfect match was not found, the best possible match was selected
(Table 4.8).

Table 4.8
List of Selected Questions for items:
general information, follow direction and sentence repetition

ltems Questions

Age Group II  Age Group IV Age Group VI

general information Q1,Q3,Q4 Q1,Q2,Q3* Q3,04,Q5
follow direction Q1,Q2,Q3 Q2,Q3,Q4* Q1,Q2 Q3

sentence repetition Q1,Q2, Q4 Q3,Q4,Q5 Q1,Q2 Q5

* Questions were not the perfect match

inter-rater Reliability of CMAP

Before the final field test, the inter-rater reliability among the researcher
and the three research assistants was estimated. Altogether 16 subjects were
recruited from the three age groups Il, IV and VI. The distribution was: three
‘male and three female subjects in age group Il; two ma-le and two female
subjects in age group IV and three male and three female subjects in age
group VI.

The inter-rater reliability was computed by the Spearman rank correlation
coefficient since the scores of the items were ordinal data (Portney & Watkins,
1993). Among the 18 items, all except the rapid alternate movement and
Romberg items had very satisfactory ratings. The reliability coefficient r > 0.90

(p < 0.01). The items: hand-to-nose, kneel-stand, general information, follow
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.direction and sentence repetition yielded zero variance in the inter-rater scoring

of children’s performance. It implied that 100% agreement between all the
raters was found. The Romberg item had lower but good reliability coefficient r
= 0.80 to 0.99 (p < 0.05) while the rapid alternate movement item had
moderate reliability coefficient r = 0.62 to 0.70. Detailed description on the
inter-rater reliability is listed in Table 4.9.

The rating method of the rapid alternate movement item was re-examined.
There were some discrepancies among the research assiétants in counting the
steps made by the subjects. An extra practice session was arranged for the
three research assistants. The inter-rater reliability on this item was tested
again on seven subjects from the first kindergarten that joined the research.
The results looked much more promising. The corre_elation coefficient r=0.83 to

0.94 (p < 0.001).



Table 4.9

Inter-rater Reliability of CMAP in Three Sub-scales

items Reliability Coefficient
Tower 1.00***
Stereognosis 1.00***

Finger localization 1.00***

Motor accuracy 1.00***

Vertical writing 0.93 - 0.99***
Hand-to-nose zero variance
Romberg 0.80 - 0.99**

Stepping (distance/deviation)  1.00***/1.00***

Walks line (speed/error) 0.99 - 0.99***/0.82 - 1.00**

Supine flexion 0.90 - 0.99***
Kneel-stand zero variance
Tongue movement 0.98 - 0.99***
Rapid alternate movement 0.62 - 0.70"
General information Zero variance
Articulation 0.93 - 0.97***
Follow direction zero variance
Sentence repetition Zero variance
Digit repetition 1.00***

*p<0.05. *p<0.01 ***p<0.001
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Construct Validity of CMAP in Three Sub-scales:
Foundations, Coordination and Verbal
Sampling

The subjects were selected from ten different districts. One kindergarten
was selected from each of the ten districts. Altogether ten kindergartens had
participated in the research. In each kindergarten, 14 to 22 children
participated in the research with an average of 18 children. Their medical
report and parent report showed that no abnormalities were found during the
developmental screening assessment done by the Department of Health
before age three. The subjects were all Chinese. The demographic
characteristics of the subjects are listed in Table 4.10.
Table 4.10

Demographic Characteristics of Subjects

Age Group Male . Female Mean Age
n 30 31 3.4 years
v 29 3 4.5 years
Vi 32 32 5.5 years

Although the MAP did not suggest gender difference in performance, the
difference in performance between male and female subjects of CMAP was
reconfirmed by using the Kruskal-Wallis one way analysis of variance. Among
the 18 items tested, there were three items which found significant differences

between male and female children after the initial analysis. They were the
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items: tongue movement in subjects of age group Il and IV. The mean
difference was 0.48 (chi square = 3.90, p = 0.05) and 0.98 (chi square = 4.70,
p = 0.03) respectively. In the item stereognosis at age group il, the mean
difference was 0.37 (chi square = 5.06, p=0.02) and in item tower at age group
VI, the mean difference was 0.13 (chi square = 1.73, p=0.04). However, as the
.initial analysis involved 18 items, after adjusting the type | error with
Bonferroni's correction (0.05/18), the new actual p value became 0.0028
(Portney & Watkin, 1993). Thué, no significant difference in item scores were
found between male and femate children in all items. Hence, all subsequent
analysis was carried out by pooling both male and female subjects.

Performance of the Children in Hong Kong

Item Distribution

The results showed that there were two items in which subjects gained the
highest score with zero variance. These items included Romberg at age group
IV and kneel-stand at age group IV and VI. In addition, there were items in
which most of the subjects gained very high score. These included
stereognosis at age group Il and 1V, kneel stand at age group |, hand-to-nose
at age group If, IV and VI, and Romberg at age gfoup I Their mean scores

and standard deviations are included in Table 4.11.
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Table 4.11

Performance of Children in Hong Kong in CMAP

ltems (range) Mean Score (SD)
Age Group

i v Vi
Tower (0-16) 11.13 (2.76) 11.68 (2.75) 12.84 (2.29)
§t tereogniosis (0-4)~ v 3705 319,
fFl?gé; Ic;calllzgl'tlor::g?f)-; e ZOROAN B2
Motor accuracy (0-18) 5.77 (3.40) 8 83 (3.40) 0. 52 (2 99)
Vertical writing* (0-14) 5.95 (3.06) 6.25 (3.05) 4.31 (2.14)
Hand-to-nose (0-6) 5.74 (1.05) 5.93 (0.52) 5.98 (0.12)
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Stepplng (dlstance)*(o 5) 1, 20 (0 57) 120 (0 61) 1, 17 (0.58)

Stepping (deviation)*(0-5) 1.95 (1.01) 1.67 (0.95) 1.53 (0.71)

ksihne (spe

7 4,;

Su-plne flovion (0-15) 4 90) 1168464 64) e 08)--.!;
Kneel-stand (0-2) 1.97 (0.26) 2.00 {0.00) 2.00 (0.00)
Tongue movement {(0-4) 2.48 (0.91) 3.00 (0.97) 3.38 (0.79)
Rapid aiternate 8.05(1.96) 6.83 (1.61) - 6.16 (1.28)

movement* (0-15)

Articulation (0-38) 30.46 (2.94) 31.50 (2.90) 32.64 (1.38)

{Continued over)
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Table 4.11 {Continue)

Performance of Children in Hong Kong_ in CMAP

Items (range) Mean Score (SD)

Age Group

»Lgi!a&ﬁzﬁagifé%;;ﬁqmpw*z‘ﬁ D AR IRE T " B AN (L AN RN T, AN

=
i ERENE

4.27 (0.70

*denotes items carrying the higher scores, the poorer the performance
**items which differ in test content across age groups are shaded

item analysis of CMAP

~ The inter-item correlation, total item correfation and the coefficient alpha
were computed for all items under the three sub-scales. Items with zero
variance or distorted distribution (extreme kurtosis or skewness) were
eliminated from the computation as suggested by Clark and Watson (1995).

Inter-item Correlation

According to Clark and Watson (1995), inter-item correlations which fall in
the range of .15 to .50 are regarded as possessing good psychometric
properties. Resuits obtained suggested that the inter-item correlations varied
across items, sub-scales and age groups. |

| In the foundations sub-scale, only a few items correlated significantly with
each other. At age group I, no items were significantly correlated. At age
group |V, items: finger localization and supine flexion (r = .32), and walks line

(speed) and rapid alternate movement {r = .29) correlated significantly with
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each other (p < 0.05). At age group Vi, items: stereognosis and stepping
(deviation) (r = .31), walks line (error) (r = .41); and Romberg and walks line
(error) (r = .49) correlated with each other significantly (p < 0.05). For a
.de'tailed description, please refer to Table 6.1 to 6.3 in Appendix |. Although
more significant results were found in the higher age groups, the number of
items involved in the inter-item correlation analysis was lower with lower age
groups due to those eliminated items. At age group Il, there were five items
which reéched the ceiling and were deleted for further analysis.

For the coordination sub-scale, similar to the foundations sub-scale, there
were no significant correlations found among the seven items for age group 1.
For age group IV, the items: walks line (speed) correlated significantly with
rapid alternate movement and articulation {(r = .29 and .25, p < 0.05). Rapid
alternate movement and articulation items (r = .26) were significantly
correlated (p < 0.05). For age group VI, even more significant resuits were
found. The tower item correlated with walks line (error) {r = .32), tongue
movement (r = .22) and articulation (r=.27)(p < 0.05). The vertical writing item
correlated significantly with rapid alternate movement item (r = .38, p < 0.05)
whilst tongue movement and articulation item also correlatéd with each other
(r=.26, p < 0.05). For detail description, please refer to Table 6.4 to 6.6 in
Appendix |.

In the verbal sub-scale, a comparatively high proportion of the items
inter-correlated significantly. For age group I, all the items correlated with
each other significantly (r= .23 to .98 , p < 0.05). For age group IV, only the -

general information and follow direction (r = .49) and sentence repetition and
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digit repetition items (r = .32) significantly correlated (p < 0.05). For age group
Vi, the follow direction item correlated significantly with sentence repetition
(r = .33) and digit repetition item (r = .23){(p < 0.05). Moreover, the general
information and sentence repetition items correlated with each other (r = .49, p
< 0.05). For a detailed description of the inter-correlation, please refer to Table
6.7 t0 6.9 in Appendix I.

In conclusion, items in the foundations sub-scale had the lowest inter-item
correlation foliowed by the coordination sub-scale. These two sub-scales
presented similar trends of seeing more correlated items in higher age groups.
The verbal sub-scale did not have a similar trend.

Total item Correlation

The total item correlation was calculated in their respective age groups
and sub-scales. ltems of zero variance were skipped for this analysis. Result
.reviewed that in foundations sub-scale, most items significantly correlated
(p < 0.05) with the total score except those with distorted distribution and walks
line (speed), walks line (error) and stepping (distance) (Table 4.12). According
to Aiken (1997), an item having a correlation close to or less than 0.00 with the
total score should be revised or discarded. With referencé to data shown in
Table 4.12, 50% of items in age group 1l, IV and 30% of items age group VI

need revision.



Table 4.12

Total Item_Correlation for Foundations Sub-scale

ltems Age Group Il Age Group IV Age Group VI
stereognosis 0.15 0.16 0.43*
finger localization 0.38** 0.58* 0.10
vertical writing 0.41* 0.48** 0.40**
hand-to-nose 0.15 0.23 -
Romberg 0.18 . 0.37*
stepping (distance) 0.03 0.18 0.22
stepping (deviation) 0.34* 0.37 0.35*
walks line (speed) 0.14 0.33* 0.04
walks line (error) 0.37** 0.17 0.55**
supine flexion 0.69** 0.54** 0.34*
kneel-stand 0.19 - -
rapid alternate movement 0.45™ 0.36* 0.42**

**p<0.01,*p<0.05

81
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For coordination sub-scale, under same criteria as that in the foundations
sub-scale, 62.5% of items at age group Il and 25% of items at age group IV
and Vi should be revised as they are either correlated low with the total item
correlation or there were no significant correlation between them (Table 4.13).

Table 4.13

Total Item Correlation for Coordination Sub-scale

ltems Age Group Il Age Group IV  Age Group VI

tower -0.04 0.24 0.36**

motor accuracy -0.13 0.50** 0.52**

vertical writing 0.41** 0.53* 0.51*

walks line (speed) 0.14 0.36** 0.44*
walks line (error) 0.37** 0.18 0.12

tongue movement 0.08 0.45™ 0.51*

rapid alternate movement 0.45* 0.31** 0.34™
articulation 0.10 0.35* 0.05

**p<0.01,*p<0.05
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For verbal sub-scale, the total item correlation ranged from moderate to

high (r= 45 - .75, p < 0.01). Relatively lower correlation was found for general

information items at age group 1V and follow direction item at age group VI

(Table 4.14).

Table 4.14

Total ltem Correlation for Verbal Sub-scale

ltems Age Group il Age Group IV Age Group VI
follow direction 0.68** 0.67** 0.45*
general information 0.61** 0.46** 0.64**
sentence repetition 0.52** 0.66™* 0.71**
digit repetition 0.75* - 0.58* 0.70*

**p < 0.01, *p < 0.05
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Internat Consistency of CMAP Sub-scales for Different Age Groups

The coefficient alpha of the foundations and coordination sub-scales were
very low in all three age groups. The verbal sub-scale had moderate to high
internal consistency (range r = .49 to .78). Table 4.15 listed the coefficient
alpha of three sub-scales in their respective age groups.

Table 4.15

Internal Consistency. Sub-scales versus Age Groups

Sub-scales Internal Consistency

(coefficient alpha)

Age Group
1 iV Vi
Foundations 0.11 -0.02 -0.09
Coordination -0.17 0.04 0.30
Verbal 0.78 0.49 0.56

Factorial Structure of CMAP Sub-scales

The factorial structure of items in the sub-scales was éxplored by factor
analysis of different age groups. All 18 items, except those with zero variance
and those with distorted distribution (extreme skewness or kurtosis) were
included from the analysis. Exploratory factor analysis by principal component
methods was employed in the analysis. The eigenvalues of each factor were
identified and the scree plot analysis on the eigenvalues was conducted. The
number of factors were determined by referring to the scree plot diagram.

Factor analysis was then repeated on a specific factor model. Varimax rotation
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was finally conducted to strengthen the relation between the variables (in this
case, items) and factors (in this case, sub-scales) (Nunnally & Bernstein,

1994).

" Factorial Structure of CMAP at Age Group |

For age group ll, a total of 11 items (with two measures in stepping item:
distance and deviation) were used for the final analysis. A total of 61 subjects
were involved in the analysis. The Kaiser-Meyer-Olkin measure of sampling
adequacy was 0.446 (p < 0.000) which indicated that the sample size was
adequate for factor analysis. The initial statistics, including the eigenvalues
and the percentages of variance of the common factors, are shown in Table
4.16.

Table 4.16

Initial Factor Analytic Statistics for CMAP for Age Group !

tems Communality Factors Eigenvalue % of variance Cumulative %
Tower 1.00 1 2.6330 23.9 23.9
Tongue movement 1.00 2 1.5681 14.3 38.2
Follow direction 1.00 3 1.3762 12.56 50.7
Articulation 1.00 4 1.2557 | 11.4 62.1
General information 1.00 5 - 1.0044 9.1 71.2
Sentence repetition 1.00 6 0.8890 8.1 79.3
Digit repetition 1.00 7 0.8077 7.3 86.7
Finger localization 1.00 8 0.7151 6.5 93.2
Vertical writing 1.00 9 0.4457 4.1 97.2
Stepping (distance) 1.00 10 0.2859 2.6 99.8

Stepping (error) -1.00 11 0.0195 0.2 100.0
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Scree plot (Figure 4.1} of successive eigenvalues against their ordinal
position suggested a three factor structure according to the scree rule
suggested by Nunnally and Bernstein (1994). Factor analysis was repeated to
obtain the final statistics (Table 4.17).

Figure 4.1
Scree Plot of Eigenvalues (Age Group i)
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Factors

The three factors selected constituted 50.7% of the total variance. The
final statistics showing the communalities and the percentage of variance with
three factors extracted are shown in Table 4.17. Factors 1, 2 and 3 explained

23.9%, 14.3% and 12.5% of the total variance respectively.
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Final Factor Analytic Statistics for ltems in CMAP Sub-scales for Age Group (I

Items Communality Factors Eigenvalue % of  Cumulative
variance %

Tower 42591 1 2.6330 23.9 239

Tongue movement .56038 2 1.5681 14.3 38.2

Follow direction 49312 3 1.3762 12.5 50.7
Articulatioﬁ 48320
General information 44237
Sentence repetition J7133
Digit repetition 75256
Finger localization .59084
Vertical writing 30164
Stepping (distance) 27562
Stepping (error) 48028

Varimax rotation was done with the factor loadings shown in Table 4.18.

Factor 1 mainly loaded with alfl four items of verbal sub-scale. Factor 2

consisted of two items of foundations sub-scale (finger localization and

‘stepping (distance). Unexpectedly the tongue movement item of coordination

sub-scale was loaded on this factor too. Factor 3 mainly loaded with the tower

and articulation items from the coordination sub-scale. However, the stepping

(deviation) item of foundations sub-scale loaded on factor 3 instead of factor 2.

The vertical writing item, which was an overlapping item both in foundations

and coordination sub-scale of in original MAP loaded equally in factor 2 and 3.
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Table 4.18

Varimax Rotated Factor L oadings of CMAP for Age Group |l

Sub-scales ltems Factor 1 Factor 2 Factor 3

Coordination Tower -.30479

Tongue movement -.02305

Articulation 07291

Vertical writing* -.09027

Foundations Finger localization  .24685

Stepping (distance) -.29857

Stepping (deviation) .21977

Verbal General information 2 46053:
Foliow direction
Sentence repetition &

Digit repetition

*item overlapping in the sub-scales of MA

The factor loadings were very distinct, in most of the items, to their related
factors. Factor 1 can be interpreted as the verbal sub-scale, whilst both factors
2 and 3 were loaded with a mixed composition of ite.r.ns belonging to
coordination and foundations sub-scale. In considering the pattern of
composition, factor 2 could be interpreted as the foundations sub-scale and
factor 3 as the coordination sub-scale.
Factorial Structure of CMAP at Age Group IV

For age group [V, a total of 13 items (with two measures in stepping item:
distance and deviation) were used for the final analysis. A total of 60 subjects

were involved in the final analysis. The Kaiser-Meyer-Olkin measure of
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sampling adequacy was 0.387 (p = 0.005) which indicated that the sample

size was adequate for factor analysis. The initial statistics including the

eigenvalues and the percentages of variance of the common factors are

shown in Table 4.19.

Table 4.19

Initial Factor Analytic Statistics for CMAP for Age Group IV

Items Communality Factors Eigenvalue % of  Cumulative
variance %
Su";ine flexion 1.00 1 2.1477 153 15.3
- Tower 1.00 2 1.7935 12.8 28.2
Tongue movement 1.00 3 1.4799 10.6 38.7
Rapid alternate 1.00 4 1.2856 9.2 47.9
movement
Follow direction 1.00 5 1.2324 8.8 56.7
Articulation 1.00 6 1.0950 7.8 64.5
- General information 1.00 7 1.0392 7.4 72.0
Sentence repetition 1.00 8 0.9727 6.9 78.9
- Digit repetition 1.00 9 0.7705 5.5 84 .4
Finger localization 1.00 10 0.6026 4.3 88.7
Motor accuracy 1.00 11 0.5541 4.0 927
Vertical writing 1.00 12 4243 3.0 95.7
Stepping (distance) 1.00 13 .3963 2.8 98.5
Steppiﬁg (deviation) 1.00 14 .2060 1.5 100.0
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Scree plot of successive eigenvalues against their ordinal position was
plotted (Figure 4.2). The four factor model was adopted according to the scree
rule (Nunnally and Bernstein, 1994). The three factors mode! was not
applicable as it only explained 38% of the total variance.
Figure 4.2

Scree Plot of Eigenvalues (Age Group IV
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Factors

The four factors selected constituted 47.9% of the total variance. The final
statistics showing the communalities and the percentage of variance with four
factors extracted are shown in Table 4.20. Factors 1, 2, 3 and 4 explained

15.3%, 28.2%, 38.7% and 47.9% of the total variance respectively.
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Table 4.20

Final Factor Analytic Statistics of Items in CMAP Sub-scales for Age Group IV

ltems Communality Factors Eigenvalue % of  Cumulative
variance %
Supine flexion .54261 1 2.1477 15.3 15.3
Tower 44801 2 1.7935 12.8 28.2
Tongue movement 42256 3 1.4799 10.6 38.7
Rapid alternate .62167 4 1.2856 9.2 47.9
movement
Follow direction A5087
Articulation 33330
General information .60305

Sentence repetition 61903
Digit repetition .5354%
Finger localization .35248
Motor accuracy .46904
Vertical writing 45048
Stepping (distance) .63030

- Stepping {deviation) 22787

Varimax rotation was done with the factor loading shown in Table 4.21.
Factor 1 mainly loaded with two items from the verbal sub-scale (follow
direction and general information) and two from the coordination sub-scale
(rapid alternate movement and articulation). Factor 2 mainly consisted of three

items from the foundations sub-scale (supine flexion, finger localization and
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stepping (deviation). But two items from the coordination sub-scale (tower and
tongue movement) aiso loaded on factor 2. Factor 3 mainly consisted of the
sentence and digit repetition items from the verbal sub-scale and motor
accuracy from the coordination sub-scale. Factor 4 mainly consisted of the
vertical writing and stepping (distance) item of the foundations sub-scale. In
these situations, vertical writing and rapid alternate movement items were
actually overlapping items in foundations and coordination sub-scale of MAP .

Table 4.21

Varimax Rotated Factor Loadings of Items in CMAP for Age Group 1V

Sub-scales Items Factor1 Factor2 Factor3 Factor4

Coordination Tower 27073 11580

Motor accuracy .26362

%
o

Tongue movement  -.08972 363955“04714 -.05707

Articulation 12045

Vertical writing®  -.078¢ 21192

Foundations  Finger localization Fsﬂj’ 9] -.11471 27041

Supine flexion

074 -25182 -.07677

" 02323 -.22880

Rapid alternate movement*

Stepping (distance)

‘%‘-%3863;;5
%

gD ,{3¢¥’("
yerlit Uil
- (:"-?.-}“:}?{: r‘%}‘r?“

Stepping (deviation)

Verbal General information

Follow direction
Sentence repetition

Digit repetition

~ *item overlapping in the sub-scales of MAP
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In the case of age group IV, the factor loadings in each factor were fairly
clear. Two items loaded evenly across two to three factors: finger localization
and follow direction. Factor 1 was a mixture of foundations and verbal sub-
scaies. Factor 2 was loaded with items from the coordination and foundations
sub-scales. Factor 3 was mainly loaded with items from the verbal sub-scale.
Factor 4 contained items from both coordination and foundations sub-scales.
| The two overlapping items did not load evenly across two factors.

Factorial Structure of CMAP at Age Group Vi

For age group VI, a total of 11 items were used for the final analysis. The
number of subjects involved was 64. The Kaiser-Meyer-Olkin measure of
sampling adequacy was 0.558 (p = 0.014) which indicated that the sample
size was adequate for factor analysis. The initial statistics including the
eigenvalue and the percentages of variance of the common factors are shown

in Table 4.22.
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Table 4.22

Initial Factor Analytic Statistics for CMAP_in Age Group V|

ltems Communality Factor  Eigenvalue % of
variance
Tower 1.00 1 1.8639 18.6
Follow direction 1.00 2 1.7091 171
Articulation 1.00 3 1.3876 13.9
General information 1.00 4 1.2146 12.1
Sentence repetition 1.00 5 0.8249 8.2
Rapid alternate movement 1.00 6 0.7137 7.1
Stereognosis 1.00 7 0.6954 7.0
- Stepping (errof) 1.00 8 0.6326 6.3
Digit repetition 1.00 9 0.5427 5.4
Vertical writing 1.00 10 0.4154 4.2

Scree plot (Figure 4.3) of successive eigenvalues against their ordinal
positions suggested a four factor structure according to the scree rule. Factor

analysis was repeated to obtain the final statistics (Table 4.23).
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Figure 4.3

Scree Plot of Eigenvalugs (Age Group VI)

Eigenvalue of Age Group VI

Eigenvalue
=
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Factors

The four factors selected constituted 61.8% of the total variance. The final
statistics showing the communalities and the percentage of variance with four
factors extracted are shown in Table 4.23. Factors 1, 2, 3 and 4 explained

18.6%, 17.1%, 13.9% and 12.1% of the total variance respectively.
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Table 4.23

Final Factor Analytic Statistics for ltems in CMAP _Sub-scales for Age Group V|

ltems Communality Factors Eigenvalue % of
variance

Tower 61686 1 1.8639 18.6

Follow direction 64596 2 1.7091 17.1

Articulation 67445 3 1.3876 13.9

General information 62932 4 1.2146 12.1
Sentence repetition 67456
Rapid alternate .656158

movement

Stereognosis 53855
Stepping (error) 59150
Digit repetition 55520
Vertical writing 59729

Varimax rotation was done and the factor loadings are shown in Table
4.24. The result at age group VI were similar to that at age group Il under the
verbal sub-scale. Factor 1 mainly consisted of all four items from the verbal
sub-scale except the digit repetition item which also loaded on factor 2. Factor
2 mainly consisted of the two items which overlapped according to the MAP
under foundations and coordination sub-scales. Factor 3 loaded with two
i.tems in the foundations sub-scale (stereognosis and stepping (deviation)).
Factor 4 mainly consisted of two items under coordination sub-scale (tower

and articulation).
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Table 4.24

Varimax Rotated Factor Loadings of ltems in CMAP for Age Group VI

Sub-scales Items Factor1 Factor2 Factor3 Factor4

Coordination Tower .16864  .16886  .05950

Articulation -01418 -.12678 -.09760 &

Vertical Writing*  -.06826 [766;

Foundations Stereognosis .06926

Stepping (deviation) .03177

Verbal 39347 08105

Follow Direction 1690673 -.07785 -38215 .12972
i ;aﬂ:ff

Sentence Repetition .05838 .14205 .01913

Digit Repetition 1 -.21837 -31749

The factor loadings were also very distinct except digit repetition item.
Factor 1 was the verbal sub-scale. Factor 2 contained only one item, vertical
writing, which was an overlapping item suggested by MAP but was not
overlapping with other factors in this age group. Factor 3 was the foundations
sub-scale. Factor 4 was the coordination sub-scale.

In summary, items under the verbal sub-scale loaded under same factor in
age group 1l and V1. However, for age group IV, where some limitations arised
during designing of the new items, the items loaded on two factors evenly. In
all three age groups, the items under the coordination sub-scale also tended to
cluster together under one or two sub-scales. The items under the foundations
sub-scale scattered -across the factors more and the factor loadings were not

very discrete.
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CHAPTERYV

DISCUSSION

Introduction

This chapter discusses the principles in translating language aspect of
assessment for preschool children with Cantonese as their spoken language.
Particular examples will be drawn from the experience, results of the panel
reviews and findings from the field tests. The standardization of three CMAP
sub-scales with consideration of the cultural differences between United
States and Hong Kong children will be further evaluated. The psychometric
properties of the three CMAP sub-scales in terms of its content related,
structural, and construct validity will be presented. Different norm tables and
error estimation of the CMAP for age groups will also be presented for

reference purpose.

Test Translation from MAP to CMAP

This study involved translation of MAP into its Cantonese version, CMAP.
This translation process enabled the English based MAP to be applied in the
screening of developmental delay children in Hong Kong. Hong Kong is a
country with over 90% of the citizens are Chinese (Hong Kong Government,
1996). The spoken language used is Cantonese which is one of the most
widely known “yue” group of dialects. “Yue” dialects are spoken primarily in
southern Chinese provinces of Guangdong and Guangxi, including Hong Kong
and Macau. Varieties of Cantonese are also used in other Chinese

' communities in Singapore, Malaysia, North America, Australia and elsewhere
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as a result of emigration from the Guangdong area (Matthews & Yip, 1994).
Although people in Hong Kong speak in Cantonese, the standard written
language is p}imarily based on Putonghua in terms of grammatical structure.
There is a close relationship between Putonghua and Cantonese in terms of
grammatical structures. However, the differences in phonology, vocabulary
and sentence structure between the two languages are subtle. For example, in
sentence structure, the noun representing the agent of the action must be
present in Cantonese while in Potunghua, the agent can be omitted (Matthews
& Yip, 1994). Due to these subtle differences, translation of the instrument to
Putonghua implies that the instructions are translated into the written language
of Hong Kong people. Although testers in Hong Kong can read the instructions,
they have to convert them into their spoken language for the preschool
children. During this conversion process, testers may used different levels of
Cantonese vocabularies and grammatical structures in which the difficulty
level different for different age groups. Therefore, it is essential to translate
MAP into CMAP and establish the equivalence between the two versions.
Language Structure of Cantonese

"Phonology of Cantonese

Phonology is the study of the sounds of language. In Cantonese, the
phoneme in a single word which can be divided into “initial-vowel-finals™.
Cantonese is different from English, a different word can be made by changing
the tone in the word (e.g. yau; “worry” in English and yauh; “again” in English)
or the different length of the vowels (e.g. san “new” in English versus saan
“hill” in English) (Matthews & Yip, 1994). Altogether there are nineteen initials
(onsets) and eight finals (codas) (So, 1993). An example of the onsets is “m’

Qb Pao Yue-Kong Library
QC/ PolyU =+ Hong Kong
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as in “ma” (mother in English) and an example of the codas is “-t” as in “baat”
(eight in English). For detail breakdown of the onsets and their related words,
please refer to articulation item of Appendix F. According to a study by So
(1993), all these phonemes are acquired by children in Hong Kong before the
age of six (So, 1993). Therefore, these phonemes can be used to assess
children’s phonology ability before age of six.

Variation_and Change in Pronunciation - Among these nineteen onsets,
Matthews and Yip (1994) conciuded that the pronounciation “n" (for example:
“neih” as “you” in English) and “n” (for example: “ngoh as “I" in English are
currently less commonly used by the younger generation. These onsets are
found to be reptaced by the onset “I" as in “leih” instead of “neih” and zero
onset as in “oh” of “ngoh”.

Having these in mind, in stage one of the preliminary field test, over 75%
of the children were found to present problems in these two onsets. In the
articu!ation' item, children were required to repeat the words said to thém. this
requires the children to compare the auditory information received with the
information in the output lexicon before they can reproduce it (Ng, 1995). Thus,

tyy L]

the children who failed to reproduce the “n” and “n" onsets'may not have such
6nsets stored in their output lexicon. It is therefore suggested that extra
caution should be taken when interpreting children who failed to reproduce
these two onsets. In addition, in spoken language, such as Cantonese, minor
variation and change in pronunciation may be present with change in
generations (Bourgerie, 1990). Matthews and Yip (1994) also observed that
the onsets of “gw” as in “gwo” (piece in English) and kw“ as in “kwo"(country in

English) seemed to be changing to "g" as in “go” and “k" as in “ko”. Although
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the children in this study did not demonstrate difficulty in pronouncing these
two onsets. With these variations and changes, one should take extra caution,

Choice of onsets or codas - In the MAP, the articulation item requires the
children to accurately reproduce the initials and the finals of the real words.
For example: “mom” and “good” assessed four phonemes: initals: “m” and ‘g"
and finals: “g" and “d". However, in' Cantonese, some of the finals are
unreleased {(Matthews and Yip, 1994). For example, in “faat - law”, the -t is
formed by the tongue touching the alveolar ridge behind the teeth, but without
air being released. The codas: -p, -t and -k, which are ail unreleased
consonants, are very difficult to distinguish for therapists not specialized in
speech. In this research, both the researcher and the research assistants had
difficulties in assessing these finals (codas) which are part of the articulation
items. The eight codas were included in preliminary field test stage one
(Appendix F). However, the inter-rater reliability among the researcher and
three research assistants were very low, especially in these unreleased
consonants. On the other hand, by using two words in assessing each onset,
the total number of phonemes (34 phonemes) used simulated that of MAP (25
- 36 phonemes). Thus, only the onsets are used in CMAP.
Grammatical Structure of Cantonese

Cantonese grammatical structure was largely investigated by Cheung
t1972), Ko (1980), Ko et al (1985) and Matthew and Yip (1994). Among them,
Metthews and Yip (1994) had made a very detail analysis on the structure of
Cantonese. But they did not specify the age of children in acquiring these
grammatical structures. Ko et al (1985), while developing the Chinese Reynell

Developmental Language Scale (CRDL) for children in Hong Kong, had
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compared the difference in the structure and vocabulary of Cantonese and
English based c;m the test content of the CRDL. Supplement to the analysis of
Matthews and Yip (1994), they identified the developmental level of some of
the language performances of preschool children in Hong Kong. In the
process of translating and designing new questions for the language specific
test items in MAP and the findings from the preliminary field test, some
additional findings to the developmental level of language performance can be
made.

Difficulty Level in Different Language Structures

In writing questions for CMAP sub-scales, the difficulty level of each
question was often difficult to estimate as Cantonese is a spoken language,
and many of its grammatical structures had not been systematically verified
(Matthew & Yip, 1994). This makes it difficuit for the test developer and
translator to translate questions with equivalent difficulty levels as their English
counterparts. !n designing questions for the preschoolers, the situation was
further complicated by the developmental level of the children being different
for different age ranges. Though CMAP was not a language test per se, in the
process of translating its verbal sub-séale, the difﬁcﬂlty levels in the
instructions while using localizers, adjectives, and vocabularies, needed to be
identified.

Localizers/Postpositions - Localizers are expressioins of location in
Cantonese. In English grammar, the prepositions, which are words used with a
noun or pronoun to shdw its connection with another, include the function of
the localizers. Localizers serve two main functions: as adverbs of location and

following a noun phrase, used in the conjunction with the locative coverb “hai”
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("at’ in English) {(Matthews & Yip, 1994). In this research, the localizers of

“side-by-side” and “inside” are easy for children at age group ll (item difficulty
at 0.86 and 0.82 respectively). For age group IV, they have generally acquired
the concept of “back” (item difficulty at 0.67). For age group VI, they have the
concept of “centre of the object” (item difficulty at 0.92).

Vocabularies - Vocabularies refer to the children’'s ability to tell the
meaning of a specific word accurately. During this research, some
vocabularies in each age Qroup were identified and there were age differences
in performances shown. For age group !, their acquired vocabulary included
bed and towel (item difficulty at 0.90 and 0.88 respectively). For age group [V,
their vocabularies included ear and firemen (item difficulty at 0.93 and 0.95) .
For age group VI, they were able to explain the meaning of washing hands in
at least two steps (item difficuity at 0.89). The difference in the original MAP
lies in the word: firemen. Children acquired this word at age group IV instead
of age group VI. With reference to their respective books at kindergarten, the
picture of fireman was commonly found. Moreover, with such a high density of
population in Hong Kong, it is very common to see a fire engine passing by or
fireman on television. Thus, Hong Kong children may be-more familiar with
such an occupation.

Classifiers - Classifiers are used to classify nouns by features such as
shape, size, and function. They are used in counting, like four pairs of shoes in
English, but are used much more extensively than their English counterparts
and are required in many contexts. For example: saam jek gau (three CL dog)
as three dogs in English (Matthews & Yip, 1994). In CMAP, four classifiers are

LU TP )

used “go”, “jek”, “kin”, “gi" and "ka” in different age groups. However, as they
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were assessed with the whole sentence, no specific age difference can be
identified.

Perfectives - In Cantonese or Chinese, there is no specific tense structure.
Instead, it uses perfectives to express the notion of a complete event
(Matthews & Yip, 1994). In CMAP, perfectives were used in sentence
repetition item. There is no obvious difference in performances across age
groups.

In general, the difficulty level increases with an increase in the number of
characters and steps involved and number of concepts such as the vocabulary,
localizers, and perfectives in the sentences. These findings give
supplementary information in designing or translating developmental
assessment instruments for children in Hong Kong in follow direction,
sentence repetition and general understanding in concepts and vocabularies.

Translation of Instructions for Preschoolers in Hong Kong

During the translation process, which included translation, backward
translation, and test of equivalence by expert panels, there were some
controversial points for further discussion. Backward translation had been
recommended by Satorius and Kuyken (1994) as one of- the steps during
translation of an instrument. However, Geisinger (1994) and Hambleton (1993)
Had a different view point on this procedure. They believed that backward
translation precluded the use of meaningful and appropriate substitutions of
item content for cultural reasons. In this study, backward translation and test of
equivalence were conducted to maximize the detainment of meaningfulness

and appropriateness as compatible to the original MAP. Despite the fact that

backward translation was able to ensure exact translation, language
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éppropriateness and grammatical structure and understandability of the
CMAP solely relying on direct translation were problematic. Many differences
in the grammatical structure of English and Cantonese affected the
understandability and fluency of the translated version. Test of equivalence
between the source (English) and target (Cantonese) versions were found to
be more useful. In this process, over 70% of the items needed some
alterations in their instructions. The understandability of the translated
instructions was then much improved.

Special precaution should be taken in the number of members in an
expert panel. In this study, it was not uncommeon to encounter panel members
presenting very different opinions. This is usually because people have
different habits in a spoken language, as Cantonese. For example, in vertical

writing item, four members suggested the word “&* (dai) while two members
suggested “ii" (diu) to replace the English word: “keep your arm up”. The final

decision was made with only one members’ difference in opinion. The number
of the members in the expert panel may increase so as to reach consensus
with a good percentage of agreement of over 70% required. Nevertheless, the

panel size should still allow discussions to take place (Geisinger, 1994).

Psychometric Properties of CMAP
Standardization of CMAP
Standardization means uniformity of procedures in administering and
scoring the test. In order to secure uniformity of testing condition, test
developer is required to provide detailed instructions for administering the test.

Such standardization extends to the exact testing materials, time limits, verbal
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instructions, preliminary demonstrations, response from test takers, and
descriptions of testing situation (Anastasi & Urbina, 1997). In the context of
test translation, each of these components of the CMAP will be evaluated.
Furthermore, children’s test taking behaviour attributable to cultural
differences between United States and Hong Kong children, as reflected in
this study, will be addressed.

Administration Procedures of CMAP

Except the verbal instructioﬁs and test content of the four language
épeciﬁc items, all the directions for administrating CMAP followed the
guidelines stipulated in the original CMAP. These directions include
instructions, demonstrations and clarifications needed in case of doubt. In the
pilot test of this study, the clarity was reviewed by the researcher and three
research assistants. Children participating were asked to comment on their
understandability during the pilot test. Responses from the children and the
comments from the research assistants were positive. They found that the
directions were very clear and user friendly. No additional instructions or
directions in test administration were therefore required.

Equipment and Materials of CMAP

Two pencils with different lengths and one cup were added to the original
MAP in order to carry out the follow direction item. For example: at age group

VI, a new question “Put the shortest pencil beside the cup” was used to

replace the old question “Turn over the penny. Give me the pencil. Tell me
your name.” All the equipment and materials are included in the MAP
assessment kit and were found to be relevant for use in testing the children in

Hong Kong.
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Administrative Time

The original MAP suggested the test completion tilﬁe to be 25 - 35
minutes. However, in this study, about 30 minutes was requ.ired to complete
18 items of three sub-scales. For a complete test of CMAP, which contains 27
items of five sub-scales, it is predicted that the time of administrating for
CMAP should be at least 45 minutes for children in Hong Kong. This is
regarded as rather long for administering a screening test in clinical situations.
As proposed by Aylward (1994), a screening test should take 15 - 20 minutes
to complete as it is usually administered to a large number of normal children
as a preassessment. Hence, if CMAP is used as a screening instrument, it has
to be shortened.

Content-related Validity of CMAP

Results from two expert panel reviews (six members each) suggested that
CMAP was relevant and representative to assess children with developmental
delay in Hong Kong. However, there were two members (33%) who did
comment on the difficulty level of two items: hand-to-nose and kneel-stand
being too easy to assess children in Hong Kong. The comments had been
compromised and new items were not prepared before the -ﬁnal field test. As
reviewed in the field test, these two items reached the ceiling and needed to
be revised. It is therefore suggested that additional items should be made with
any members’ comment and another expert panel meeting to be held to
comment on that additional items before actual commencement of the field

test (Smith & McCarthy, 1995).
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Construct Validity of CMAP
Test Taking Behaviour of Hong Kong Children

In the final field test of this study, interesting phenomenon was observed
which reflected differences in the test taking behaviour of children in Hong
Kong and United States. Test taking behaviour is believed to influence the
performance on a test (Anastasi & Urbina, 1997) and hence scores on a test
will be different. The percentile scores of the normal children participated in
the protocol of CMAP and those in the United States using MAP were
compared. This is because the raw scores of United States children is not
available. The scorings in each item were converted to standard scores from
0.00 to 1.00 for the ease of comparison. As follow direction, general
.information, articulation and sentence repetition items are newly designed
items, they are deleted for comparison. In comparing the percentile scores of
children between two places, Hong Kong children performed the same (8%) or
better (58%) in the 64 scorings (Table 5.1). In the comparison, it was found
that under the same walks line item, Hong Kong children performed poorer in

terms of speed during the walks line assessment but committed less errars.
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Table 5.1

Comparison of Test Performance by Children between Hong Kong and

United States

Items Standard score (0.00 - 1.00)

US Scores (HK Scores)

Age Groups

] % VI

5" % tile 25" % tile 5" % tile 25" % tile 5" % tila 25" % tile

Tower 38(,44) 50(63) 44 (44) 63 (.56) 50(52) 75 (.69)

Stereognosis 75(1 00) 50/(75) 75 (1. 00) 25(50) 80.(81)

Finger localization 25(40)..00 (20). 50 (40) 25(5@} 50(7,.?53;'

Motor accuracy .52'3.500_(.;2-5)_; 00(.39) .00 (.07) .19:(.28) ,1_0(,3_3) ,-.;2_.5,.(._42)-
Vertical writing - .00.(.53) - .45:(.71). .65 (.22) -77-7,355(?59)?7'55'(25) : =:‘3‘5*(-563)-a:

Hand-to-nose 00 (1:00) .50 (1.00) 33(37) 83, (1 00) 50 (1 00) 83 (1 00)

Romberg 00 (1.00). .931("1*0'0) -40(94) 93 (1 00) 00(37) 20 (1 00).
Stepping (dlstance) 00(75) 275, el 00) 1.00 (.53) ;50 (1 00) 100(40) ‘i; |

Stepping (dewatlon) 0

1 .80 (.80) 1.00 (40) .60 (60) .80 (50)

Wallks line (speed) 1.00 (09) 59 (48) 1.00 (24)7

Walks line (error) .00 2(33)

£

50 (1.00).00(.18).: )
Supine flexion ?’ibo';(‘-i'g) 00(52) 00(07). 27(28) 00(28) 40 Q. oo)

Kneel-stand .00 (1 00) .33 (1 00) 00 (1 00) 50 (1 00)' .00 (1 00) 50 (1 00)

[ 40(80) 25 (25) 50 (50)

Tongue movement

60(.15) 1.00 (15) .73 (35) 1.00 (.13)1:‘ 73 (.25)

Rapid alternate movemen

8).

Digit repetition 33 {:60)- .33 (20) .50 (.30) 7331760) .

oo 8o e, u‘: it YT ]

* Shaded areas lndlcate ltems which chlldren in Hong Kong scorédkhlgher
than those in the United States.
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The differences of standard scores in these items indicate possible
differences of performances on the CMAP (and MAP) between the two group
of children. As mentioned in the literature review, there are cultural differences
between Hong Kong and United States children behaviour and henceforth
performance on the CMAP (and MAP).
American mothers regard their children more as individuals. Children
are encouraged to develop through exper_imentation and observation of other
people and events (Mcgillicuddy-De Lisis & Subramanian, 1996). On the
contrary, Chinese families, rearing their children in Hong Kong, still have the
trace of Chinese tradition which emphasises the importance of family. Children
are regarded more as members of the family who are required to comply with
to the house rules. Obedience and compliance to instructions is very important.
Faults in the child are considered as shame for the family (Char, 1980). The
difference in parental practice and cultural belief system may affect the
children’s performance during assessment. These beliefs are deep rooted and
émbeddé_d in the children’s belief and value system. As a consequence,
children are more obedient, conform, and have a _fear of committing errors.
Under this cultural context, some of the items which Chirnese children
scored higher can be explained by their difference in test taking behaviour. For
example, in the Romberg item, children were requested to stand stilt with their
eyes closed. Besides assessing balance ability of children, the degree of
compliancé to instructions is one of the factors to determine whether the
children would stand still for a period of time. Furthermore, there was a
tendency to avoid committing errors even in the expense of performing slower

(in walks line item). For example for age group Il the standard score of Hong
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Kong children in walks line (speed) item at 5" percentile was 0.09 to that the
United States children was 1.00. in walks line {error), their standard score at
5" percentile was 0.71 as compared to the United States children at 0.00.

Besides behaviours originating from family education, the formal
education which children receive in Hong Kong and United States contributes
to the differences in children's performance. Cdmpared to about 95% of the
Hong Kong preschool children who are studying at nurseries or kindergartens
‘(Hong Kong Government, 1996), only 20.5% of children under five are placéd
in child care centres in United States. Over 50% of children in United States
are cared for by parents or relatives at home (Gormley, 1995). The education
provided in kindergartens and nurseries in Hong Kong advocates compliance
to rules and regulations (Chow, 1993). Formal structured teaching paper and
pencil tasks are included in the curriculum for children at age three to four
(Chan, 1993). The effect of structured education and practice was reflected in
Hong Kong children who scored higher on the motor accuracy item which
requires children to write precisely within a confined space.

However, at this stage, it is difficult to conclude whether the differences
are attribufable to children having different test takingr behaviour or the
construct of the test being upset with thé change in the testing population.
Cultural differences have always been an interesting issue to be addressed
during test development and translation (Geisinger, 1994). Aiken (1997)
suggested that the performance of assessment in abilities can be affected by
home environment, nutrition, education experiences, urban versus rural living
environment and nationality. Further studies in the cuitural difference with

matching of socioeconomic status, living condition, and education experiences
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to rule out other causal factors may confirm whether there is a generic
difference between children in Hong Kong and the United States.

Meanwhile, in application of standardized assessment instruments of
other countries to children in Hong Kong, the item difficuity may differ with
consideration to the specific testing behaviour of being more cautious in
avoiding making mistakes and better rule compliance, leading to the possibility
of better performance.

Results of Item Analysis
[tem Difficulty Levet

Results of item analysis indicate the difficulty levels of the
hand-to-nose, Romberg, kneel-stand and stereognosis items require further
adjustment. Among these four items, hand-to-nose (mean (5.D.)= 5.74 (1.05)
-5.98 (0.12), scorerange: 0-6) and kneel-stand (mean (5.D.)=1.97 (0.26)
- 2.00 (0.00), score range: 0 - 2) items reached the ceiling across all three age
groups. The hand-to-nose item was extracted from a neurodevelopmental
screening test used to screen children with motor problem (Belcher, 1996).
Kneel stand and Romberg item are the part of motor movement test (Richter &
Montgomery, 1988). As screening tests, item difficulty of thése two items may
be set so that all normal children pass (difficulty level at 1.00) while children
with motor problem failed (difficulty level at 0.00). Compared to the criteria set
by the MAP which is 5% of the normal children fail on the item, the item would
appear to be too easy. This opinion was also shared by some of the panel
members who had the impression that the items would be too easy to test on
Hong Kong children.

On the whole, the difﬁculty levels of hand-to-nose, kneel-stand, and
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Romberg items was due to the fact that these items are highly sensitive and
do not fit in the 5% base rate criteria as set out in MAP. Items with higher
difficulty levels satisfying the criteria of 5% are recommended to be developed
to replace the existing items.

Besides those items which have marked difference in their difficulty level.
As mentioned in the testing behaviours of Hong Kong children, they performed
generally better by comparing their relative percentile score as that of children
in United States. Thus, it may affect their performances in stereognosis and
Romberg items. It is suggested that adjustment to the item difficulty level
should be made.

There are several ways to increase the difficulty level of items in CMAP.
Two examples in alteration of the test content of the items are discussed in the
following.

In the Romberg item, there are some differences in the test content at
age group VI in the original MAP. This alteration meant the children in age
group VI did not perform with a ceiling effect (mean (S.D.) = 13.50 (3.20);
range: 0 - 15). The same test content may be applied to children at‘age group
Itand IV with minor adjustment in the percentile score in rel;'—;ltion to the time in
performing ihe test. In stereognosis item, the item difficulty fevel could be
increased by replacing the real objects such as penny, car and rubber band
used in age group Il to the shapes such as circle, triangle and trapezoid used
in age group VI. However, all the adjustments shouid undergo vigorous panel
review and field testing on children representing the target population (Clark &
Watson, 1995). Similar to the experience in designing new items in verbal

sub-scale, two to three types of objects or questions should be arranged in the
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field test so that the best one, which fitted the percentile of MAP, can be

selected.
Internal Consistency of CMAP

Result of item analysis revealed moderate to high inter-item and item total
correlations and internal consistency for the verbal sub-scale. In contrast, low
inter-item correlations; low to moderate total item correlations, and low internal
consistency indices are found for the foundations and coordination sub-scales.

High internal consistency for the verbal sub-scale (:;= 0.49100.79)
means that the newly designed items: general information, follow direction and
sentence repetition correlated well with digit repetition item of the'original MAP.
This also serves as the indicétor that items in the verbal sub-scale are likely to
measure a unidimensional verbal ability of children (Clark & Watson, 1995).
However, further revision for items: follow direction (total item correlation: 0.53,
p < 0.01) and general information (total item correlation: 0.34, p < 0.01) at age
group IV were required. It was due to the insufficient questions designed for
the field test (selecting three best out of four to five questions).

The low internal consistency indices of the foundations and coordination
sub-scales suggest that questions contained in the items énd hence various
items in each of the sub-scales did not correlate well with each other. It further
reflects that the homogeneity in foundations and coordination sub-scales of
the CMAP is rather weak. It implies that the foundations and coordination
éub-scale_s are in fact not assessing one single factor or construct.

The foundations sub-scale was designed to measure the sensory motor
~ integrative function of chitdren. In child development, sensori-motor stage is

commonly referred as Piaget’s cognitive developmental stage (Crain, 1992). it
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is however not common to find literature and clinical assessments separating
sensori-motor integration as a discrete clinical entity. Instead, it is regarded as
part of the motor or the pre-requisites for cognitive development (Shapiro,
1996).

In the coordination sub-scale, motor accuracy and walks line (error) items
needed revision due to low tota! item correlation in most of the age groups.

Evidence has shown that the foundations and coordination sub-scales in
the CMAP at best do not measure discrete functions. Instead, the two sub-
scales are combinations of assessing the cognitive and motor functions of the
children. Child development as compared with other assessments, which
divided children’s function into discrete domains such as motor, cognitive,
language and social aspects (Aylward, 1994; Brown and Elksnin, 1994:
Capute & Accardo, 1996; Coker, 1989; Shapiro, 1996), the foundations and
coordination sub-scales of CMAP appears to be heterogeneous.
Dimensionality of CMAP Sub-scales

In addition to internal consistency, unidimensional construct of index,
each of the three sub-scales was substantiated by using explorative factor
analysis technique. Results of factor analytic procedure shggested that the
four items loaded satisfactorily under the verbal factor except for the age
group IV data. All of the factors loadings were over 0.60. According to Clark
and Watson's criteria (1994), these items are regarded as excellent items to
be retained as the verbal sub-scale. This finding corresponds well with resuits
obtained from the item analysis. For the items originally grouped under
coordination and foundation sub-scales, despite about half of them yielding

the high factor loadings (above 0.60) with their respective factors (sub-scales),
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other items either loaded equally on two factors or loaded weakly (below 0.30)
on one factor.

There are three plausible reasons to account for the weak structure within
the foundations and coordination sub-scales. Firstly, as revealed previously,
the differences in performance on the CMAP items of children between United
States and Hong Kong causing serious distorted distribution problems in the
items which would hamper on factor analysis procedures or results. Secondly,
the number of subjects involved in the factor analysis being smaller in sample
size. Although different authors have different opinions on the sample size for
factor analysis, a relatively high sample size of 200 - 300 respondents is
recommended by Comrey (1988). Thirdly, in reviewing the construct of MAP in
three sub-scales, it may n'ot be measuring one construct. In addition, in current
literature, the definition of the sensory motor integrative function is not clearly
stated. Thus, it is quite obvious that no positive finding can be made.
Reliability of CMAP

The inter-rater reliability of CMAP was tested to 16 subjects on four raters
(researcher and three research assistants). High inter-rater reliability among
four raters was found (r = 0.80 to 1.00, p < 0.05) excebt rapid alternate
movement item (Table 4.8). For the rapid alternate movement item, it was
repeated after additionai practice among the three research assistants in the
method of counting the steps. The inter-rater reliabiﬁty test was repeated to
seven subjects with high inter-rater reliability (r = 0.83 to 0.94, p < 0.001). Itis
therefore recommended that for training new users, emphasis should be made
to the rapid alternate movement item in the way .‘of counting number of steps.

The test-retest reliability of CMAP was not evaluated in the study.
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Norm Table of CMAP

The norm table of CMAP in the mean scores, standard deviations and
standard measurement of errors in the respective age groups il, IV and VI are
included Table 7.1 to Table 7.3 in Appendix J. The item difficulty and total item

correlation are listed in Table 7.4 to Table 7.6 in Appendix J.

Criterion-related Validity of CMAP

The original MAP was deéigned to identify and screen preschool children
with developmental delay. At the same time, results of the assessment should
reflect the performance of the children in the format of strength and weakness
in five sub-scales: foundations, coordination, non-verbal, verbal and complex
tasks. It is suggested that the profile can assist the therapists to develop a
treatment plan (Miller, 1988).

Fotheringham (1983) suggests four levels of assessment of preschool
children having developmental delay: preassessment phase; formal
assessment phase one (behavioural specification); formal assessment phase
two (process determinants and influences); and formal assessment phase
three (recommendations for remediation). The preassessrhent phase aims at
screening. Behavioural specification phase (formal assessment phase one)
focuses on identifying the behavioural performance in respect to
developmental milestones. Process determinants phase (formal assessment
phase two) clarifies specific disorder and the causes of the disorder. Remedial
phase (formal assessment phase three) translates the assessment findings
| into a usable series of recommendations for remediation of the deficits that

have been identified. These recommendations are reached based on the
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findings from assessment phases one and two. According to the aims specific
in the CMAP, the assessment can be classified as preassessment and phase
one assessment (behavioural specification).

CMAP as Preassessment Instrument

The CMAP targets to identify children who fall below 25™ (at risk) and 5"
(developmental delay) percentiles. Thus, it can be viewed as a preassessment
instrument according to Fotheringham's definition (1983).

As a preassessment instrument, the sensitivity of CMAP is very important
(Belcher, 1996). Sensitivity is the proportion of children who have
abnormalities (true positive) and are identified appropriately (screen positive).
Specificity is the proportion of children without abnormalities (true negative)
with screen negative. Because of the brevity of screening tests, high sensitivity
often is achieved at the cost of reduced specificity (Belcher, 1996). Besides
sensitivity, the effectiveness of the screening can also be evaluated by its
predictive validity. During this research, the sensitivity and predictive validity of
CMAP are not tested. Thus, it is recommended further research is needed in
the CMAP.

MAP as Behavioural Specified Assessment Instrument

Behavioural specification is achieved by two methods of testing:
standardized measures of global or broad areas of cognitive abilities, which
are used to determine the degree of deviation from population standards; and
observations of performance on developmental tasks that are hierarchicaily
ordered. Hierarchical development testing is achieved by presenting tasks
within areas of development, such as fine and gross motor skills, which are

arranged in the usual order in which they occur in a child’'s development.
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These hierarchical measures are useful to program planning, primarily
because they relate to tasks that caregivers want and expect children to learn
(Fotheringham, 1983).

In the original MAP, items are designed under five sub-scales in
hierarchical order. However, the construct of the individual -sub-scale is not
very clear especially in the foundations sub-scales as it loaded evenly to
different sub-scales both in the original MAP (Miller, 1988) and in CMAP. The
muiti-faceted dimension of items under foundations sub-scale complicated th-e
idenfiﬁcation of specific problems of the children. In addition, the social aspect
of the children, one of the major areas of children’s functioning and adaptive
behaviour (Shapiro, 1996), is not assessed formally in MAP or CMAP. As
occupational therapists, who emphasize on the adaptation for maximal
functional independence (Allen & Clark, 1980). Social adaptive function of the
children facilitate therapist in designing the treatment plan. Nevertheless,
items under verbal sub-scale was clearly unidimensional, which facilitated
therapists to identify the language problem of the children. On the whole, its
application in treatment planning may have some limitations in identifying
children’s functions. |

It is recommended to use it as screening test in pre-assessment phase.
However, further studies is required with increased sample size and
adjustment to the difficulty level of individual items to reassess its structural
validity in all five sub-scales. In addition, the predictive validity and the
.sensitivity of CMAP should be studied to ensure that it will be a good

instrument for screening preschool children.
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CHAPTER VI

CONCLUSION

Introduction
In the previous chapters, the results of translation and validation of 18
items of Miller Assessment for Preschoolers to its Cantonese version {(CMAP)
were presented. In this chapter, major findings of this study will be
summarized. The clinical implications and limitations of this study will be

discussed.

Designing and Translating Assessment Instruments for
Children in Hong Kong

In translating or designing instruments for assessing childrén whose
spoken language is Cantonese, several issues should be taken into
consideration. First, an understanding of the language structure of Cantonese
in terms of phonology and grammar is essential. The difficulty levels of the
words and sentences used in the test and their equivalence to the English
counterpart (the source instrument) are critical issues to be ascertained by the
researcher working on the target instrument. Moreover, one has to recognize
that the ievel of language understanding, vocabulary, use of localizers
(prepositions) and perfectives differ as the child grows. Difficulty level of a
sentence, either instructions or item content, increases with the length, the
concepts involved and the vocabulary used. Second, the use of Cantonese
words and sentences when designing or translating a test varies with time. For

example, some of the phonemes which was used in tests previously designed,
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say ten to twenty years ago, were found to become unpopular to the
youngsters. In Cantonese, the “n” and “n” onsets are not used commonly in
young people now. Third, although backward translation can ensure
equivalent meaning of words/sentences to be maintained, when the source
instrument was translated to the target instrument (such as MAP to CMAP),
this process was found to be not adequate for establishing equivalence
between the two test versions. Expert panel reviews demonstrated a very
important function of evaluating the semantic meaning and fluency of the
translated version. Panel review is also unique in evaluating the grammatical
structure and difficulty level associated with the language used by the target

population.

Developmental Performance of Hong Kong Children

Findings in the study showed that there were differences in children
performance on MAP and CMAP between Hong Kong and United States.
Hong Kong children tended to act very cautiously during the walks line and
Romberg items. This difference may be attributable to the influence and
expectation of the children’s parents between the two place;s. Parents in Hong
Kong were found to expect their children to be obedience and compliant to the
instructions provided to them. On the other hand, parents in United States
expect children to be explorative and experimental in the testing environment.

In addition to parental expectations, early education provided in nurseries
and kindergartens may have an effect in the resulting test taking behaviour of
children in Hong Kong. In Hong Kong, children generally commence schooling

at an earlier age of three. Whilst in the United States, children commence
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schooling at the age of five. The familiarity to paper and pencil tasks in schools
may enhance children’s performance on the motor accuracy item in CMAP.,

Thus, the difficulty level of the test should be adjusted correspondingly by
replacing items with higher difficulty levels and cultural relevance in the
process of translating an assessment originated from United States into
Cantonese. Special attention should be put to translate items which involve
paper and pencil tasks and tasks which tap on compliance such as accuracy

for children in Hong Kong.

Psychometric Summaries on Properties of CMAP

In studying the psychometric properties of CMAP, high inter-rater
reliability was found in all the 18 items under the three sub-scales. Evaluation
by expert panels revealed that all the items were relevant to and
representative of the assessment of Chinese children with developmental
delay in Hong Kong. However, difficulty levels of some of the items require
further adjustment in deleting or replacing: hand-to-nose, Romberg, kneel-
stand and stereognosis-. The test construct of the verbal sub-scale was
demonstrated as unidimensional whilst the test construct of foundations and
coordination sub-scales were not clearly differentiated. Further analysis of the
results obtained revealed the motor, sensory and coordination functions
assessed by the CMAP were heterogeneous to one another. Hence, the
profile as stipulated by the original MAP (and alsc CMAP), in terms of five
sub-scales, may not be as informative as what it should be. Clinicians should
take extra caution when interpret the percentile and profile scores. Instead,

clinicians and test users are suggested to also observe children's performance
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during the test. Clinicians should interpret the CMAP test results with the

consideration of children's actual behaviour in the test and test taking
behaviour,

With the use of cluster random sampling of 184 children in this study, the
normative data of CMAP represents the performance of preschool children in
‘the age ranges: three years and three months to three years and eight months
(age group It); four years and three months to four years and eight months
(age group IV); and five years and three months to five years and eight months
(age group V). The normative data can be used as a baseline for developing
further studies on the application of the CMAP. For example, testing the
sensitivity of CMAP as a screening instrument to identify children with
developmental delay; development of a shortened or brief version of CMAP to
reduce the administration time; and studies to test the predictive power of

CMAP.

Application of CMAP to Local Practice

As the non-verbal and complex tasks sub-scales were translated and
validated previously, the present study on validating' the foundations,
coordination, and verba! sub-scales thus completed the translation of the MAP
into CMAP. Normative data based on cluster random sampling of 184 children
are available for the foundations, coordination and verbal sub-scales at age
groups Il, IV and VI.

Consistently high inter-rater reliability were founded in all sub-scales
except extra practice time may be required for therapists who are with less

experience in counting number of alternate steps in the rapid alternate



124

ﬁlovement item. The test contents of the verbal sub-scale and the articulation
item under the coordination sub-scale were adapted for the children in Hong
Kong whose mother tongue is Cantonese. Its dimensionality and construct
were confirmed by item analysis and factor analysis with very satisfactory
results. However, the general information and follow direction items for age
group IV require further revision in terms of its difficulty level.

In terms of difficulty level of the items, there was a general trend of the
children in Hong Kong to perform consistently better in table tasks. Thus, there
was a shift of higher standard scores at the 5™ and 25™ percentile for children
in Hong Kong than those in the original MAP. In particular, the hand-to-nose
and kneel-stand items were found to reach their ceiling scores for all the three
age groups suggesting the needs to consider either to eliminate the items or
replace them with more difficult items in future studies for clinical interpretation.
Similarly, the stereognosis and Romberg items for age groups Il and IV also
required further adjustment on their difficulty levels. As a consequence,
clinicians are recommended to interpret the results of these four items with
extra cautions.

In addition, results from the factor and item analyses revealed that the
constructs of the foundations and coordination sub-scales appeared to overlap
across two latent factors. This suggested that items grouped under these two
sub-scales may not form a single construct. In fact, the original MAP also
revealed similar findings. Hence, it is suggested that clinicians should not
single out the foundations and coordination sub-scales as unique factors. The
items under the foundations sub-scale may reflect children’s motor

performance. In the same {oken, the items under the coordination sub-scale
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are actually consist of three specific motor components: oral-motor
coordination, fine motor éoordination and gross motor coordination. Thus,
clinicians should examine the performance of the child in their respective
specific motor components at the item level before treatment planning can be

made based on the assessment results.

Limitations of the Study

Due to the limited man power, in tﬁis study, results obtained would be
limited to children in three age groups instead of the six age groups as in the
original MAP. Age group | (two years nine months to three years two months);
age group lli {three years nine months to four years two months), and age
group V (four years nine months to five years two months) were not included in
this study. However, the difficulty fevel of individual items in their respective
age groups of this study may provide a general guideline in designing or
translating questions for children in those age groups (I, Il and V).

In addition, some items, which were found to have high item difficuity or
distorted distribution, were not replaced nor modified in this study. These items
may affect the inter-item correlations and internal consisiency within their
respective sub-scales. Additional expert panel reviews and field tests should
be added to delineate items with distorted distribution or item difficulty before
the administration of CMAP in the final field test.

Although there were a total of 184 children recruited in this study, as they
were divided into three age groups for conducting the factor analysis, the
examination of the test structure of CMAP was only based on about sixty

children. This is a relatively small sample size with respect to the usual
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practice of at least ten subjects for each item (Floyd & Widaman, 1995). The
limited sample size may affect the quality and interpretability of the resuits of
the factor analysis.

Lastly, although previous research were conducted on the non-verbal and
complex tasks sub-scales, normative data has not been established for these
two sub-scales. The CMAP in this study should actually be referred to as the
Cantonese Miller Assessment for Preschoolers - Revised. Further studies on
the these two sub-scales would be able to add valuable information to the test
and thus complete the validation of the Cantonese Miller Assessment for

Preschoolers.
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Miller Assessment for Preschoolers (abilities assessed, related sub-
scales and items)

Abilittes Assessed Sub-scales

items

Sensory and Motor Foundations

Coordination

Stereognosis

Finger localization

Vertical writing
Hand-to-Nose

Romberg

Stepping (distance/deviation)
Walks line (speed/error)
Supine flexion

Kneel-Stand

Rapid Alternate Movement
Tower

Motor Accuracy

Vertical Writing*

Walks line*(speed/error)
Tongue Movement

Rapid Alternate Movement*
Articulation

Cognitive

Verbal

Non-verbal

General information
Follow Direction
Sentence Repetition
Digit Repetition
Sequencing

Block Tapping
Object memory
Puzzle
Figure-Ground

Combined

Complex Tasks

Block Designs
Draw-a-person
Imitation of Postures
Maze

*represents the items which overlaps in more than one sub-scale
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APPENDIX B
Invitation Letters to Expert Panel A and B for Test of Equivalence

Jan 2, 1997.
Dear

Thank you for joining the expert panel A - I on the Validation of Miller Assessment
for Preschoolers (MAP). You are cordially invited to attend the meeting on 16.1.97.
2:00pm at Occupational Therapy Department, Yaumatei Child Psychiatric Center.

The panel review will last for three hours. It is divided into two parts.

Part I (two hours)

You are requested to fill in a questionnaire to comment on the translation quality of
the translated instructions of MAP, Miller Assessment for Preschoolers (Cantonese
Version) (CMAP). Suggestions on the modification to the translated version are
welcomed.

Part 11 (one hour)

Discussion on the items which the panel members rated “disagree” or “strongly
disagree” to confirm the finalized version among the expert panel.

Please contact me at 2384GHED or 711GESEP~SSER if there is any query concerning the
meeting or the research study. Looking forward to see you. Thank you again for your
support to the research.

Yours sincerely,

Magdalene Poon
Occupational Therapist
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Invitation Letters to Expert Panel A and B for Content Validity

Feb 10, 1997.
Dear ,

Thank you for joining the expert panel B - I on the Validation of Miller Assessment
for Preschoolers (MAP). You are cordially invited to attend the meeting on
, at Occupational Therapy Department, Yaumatei Child Psychiatric

Center.

The panel review will last for three hours. You are requested to fill in a questionnaire
to comment on the relevance and representativeness of the CMAP. Afterwards, an
open discussion will be made to collect your opinions and suggestions to the relevance
and representativeness; and cultural relevance in using the CMAP in screening
developmental delayed children in Hong Kong.

Before attending this meeting, please try out the CMAP to five Hong Kong children.

Please contact me at 23 846 or 71 1688/ EEM if there is any query conceming the
panel review or the research study. Thank you again for your support to the research.

Yours sincerely,

Magdalene Poon
Occupational Therapist
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Appendix C
QUESTIONNAIRE ON TEST OF EQUIVALENCE (PANEL A)

YALIDATION OF MILLER ASSESSMENT FOR PRESCHOOLERS :
EXPERT PANEL A/B

Name of Expert Panel Member:

Work Setting:

Year of Experience in Child Field:

Date of Review:

INSTRUCTIONS TO ALL PANEL MEMBERS:

1. Please read the information sheet which describes the purpose of this panel
review.

2. Give your consent for participating in this expert panel by signing the consent
form at page 3. _ |
3. Please read the English version and the translated version of the MAP.

4, Then fill in the questionnaire consists of questions which guides you to evaluate
the fluency and semantic meaning of MAP test items after translation of the
instructions. _

5. A four-point rating scale is used ranging from strongly disagree (1) to strongly
agree (4). Circle the number corresponding to your evaluation for each test item.
Please provide your comments, justifications, or suggestions under the open-ended
portion of  each item.

6. This questionnaire should not take more than one hour to complete. If there is any
queries, please direct them to investigators for clarification. Your participation is
much appreciated.
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Part 1
Information for Expert Panel

The purpose of this study is to validate three sub-scales of the Miller Assessment for
Preschoolers (Cantonese Version) (CMAP). This study aims at completing the
translation of the MAP into Cantonese version for three sub-scales (foundations,
coordination, and verbal) and validating it in terms the construct validity, content
validity and item difficulties.

As MAP's main user in Hong Kong is Occupational Therapists, 6 occupational
therapists with over 4 years experiences working in child field are invited to join to
form an expert panel. Panel members are involved in evaluating the equivalence of the

translated instructions in terms of fluency and semantic meaning.

In this expert panel A - I, panel members are requested to evaluate the instructions of
the 14 items under the foundations sub-scale and the coordination sub-scale of the
CMAP. The 4 items under the verbal sub-scale will be evaluated by another expert
panel B formed by speech therapists. A questionnaire is designed to guide the panel
members through the evaluation. Panel members are reminded to work on the
questionnaire independently. Panel members are encouraged to provide comments,
justifications, and suggestions for any disagreed items under the open-ended portion

- of each item.
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Part Il

Equivalence Review Expert Panel A/B

Consent Form

Project title: Validation of Miller Assessment for Preschoolers (Cantonese Version)

Investigator:  Expert panel A/B - I on Miller Assessment for Preschoolers (Cantonese
Version)

This research project will collect evidence on the content validity and utility of the
Miller Assessment for Preschoolers (Cantonese Version) in Hong Kong.

1 agree to participate in Panel A/B - I which requires me to fill in a questionnaire
which evaluates the fluency and semantic relevance of the translated CMAP test

items.

This study carries no risks to me. There will be no direct benefits for me. My name
will not be appeared in any documents or reports. I can refuse to answer any items in
the questionnaire. All information collected in this study will be kept confidential.

I am free to withdraw my consent and stop participating at any time. | have been given
the chance to ask questions. | am satisfied that all my questions have been answered. I
understand that my participation in this research study is strictly voluntary, and that I
may withdraw at any time. | am entitled to keep a copy of this consent for my
reference. If I have any questions concerning the study I can contact Ms. Magdalene
Poon at 23848H0.

I, , understand the explanation of this research study and

consent to participate in the expert panel meeting.

Name of Participant: Date:

Signature of Participant: Date:

Signature of Witness: Date:
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Part II1

Panel Review A -1

Validation of Miller Assessment for Preschoolers (Cantonese Version)
Equivalence of the instructions of the 14 test items

1. Tower

i)  Are the words used in the translated version, CMAP, presented fluently
and correctly as in the original version?

| 2 3 4
strongly disagree disagree  agree strongly agree
Please justify your rating.

ii) Do the words used in the translated version, CMAP, have the same

semantic meaning compared with the original version?

1 2 3 4
strongly disagree  disagree  agree strongly agree
Please justify your rating.

2. Stereognosis
i}  Are the words used in the translated version, CMAP, presented fluently
and correctly as in the original version?

1 ) 3 4
strongly disagree  disagree  agree strongly agree
Please justify your rating.
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ii) Do the words used in the translated version, CMAP, have the same

semantic meaning compared with the original version?

1 2 3 4
strongly disagree disagree  agree strongly agree
Please justify your rating.

Finger Localization
i)  Are the words used in the translated version, CMAP, presented fluently
and correctly as in the original version?

1 2 3 4
strongly disagree disagree  agree strongly agree
Please justify your rating.

ii) Do the words used in the translated version, CMAP, have the same

semantic meaning compared with the original version?

1 2 3 4
strongly disagree  disagree  agree strongly agree
Please justify your rating.
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Motor Accuracy
i)  Are the words used in the translated version, CMAP, presented fluently

and correctly as in the original version?

1 2 3 4

strongly disagree  disagree  agree strongly agree

Please justify your rating.

ii) Do the words used in the translated version, CMAP, have the same

semantic meaning compared with the original version?

1 2 3 4
strongly disagree disagree  agree strongly agree
Please justify your rating.

Vertical Writing _
i)  Are the words used in the translated version, CMAP, presented fluently

and correctly as in the original version?

1 2 3 4
strongly disagree  disagree = agree strongly agree
Please justify your rating.
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ii) Do the words used in the translated version, CMAP, have the same

semantic meaning compared with the original version?

1 2 3 4
strongly disagree  disagree  agree strongly agree
Please justify your rating.

Hand-to-Nose
i)  Are the words used in the translated version, CMAP, presented fluently
and correctly as in the original version?

1 2 3 4
strongly disagree  disagree  agree strongly agree
Please justify your rating.

ii) Do the words used in the translated version, CMAP, have the same
semantic meaning compared with the original version?

1 2 3 4
strongly disagree  disagree  agree strongly agree
Please justify your rating.
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Romberg
1) Are the words used in the translated version, CMAP, presented fluently

and correctly as in the original version?

1 2 3 4
strongly disagree  disagree  agree strongly agree
Please justify your rating.

ii) Do the words used in the translated version, CMAP, have the same
semantic meaning compared with the original version?

1 2 3 4
strongly disagree  disagree  agree strongly agree
Please justify your rating.

Stepping
i}  Are the words used in the translated version, CMAP, presented fluently

and correctly as in the original version?

i 2 3 4
strongly disagree  disagree  agree strongly agree
Please justify your rating.
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ii) Do the words used in the translated version, CMAP, have the same
semantic meaning compared with the original version?

1 2 3 4
strongly disagree disagree  agree strongly agree

Please justify your rating.

Walks Line
i)  Are the words used in the translated version, CMAP, presented fluently
and cortrectly as in the original version?

1 2 3 4
strongly disagree disagree  agree strongly agree
Please justify your rating.

ii) Do the words used in the translated version, CMAP, have the same
semantic meaning compared with the original version?

1 2 3 4
strongly disagree disagree  agree strongly agree
Please justify your rating.
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10. Supine Flexion
i)  Are the words used in the translated version, CMAP, presented fluently

and correctly as in the original version?

1 2 3 4
strongly disagree  disagree  agree strongly agree

Please justify your rating.

ii) Do the words used in the translated version, CMAP, have the same

semantic meaning compared with the original version?

1 2 3 4
strongly disagree  disagree  agree strongly agree
Please justify your rating.

11. Kneel-Stand
i)  Are the words used in the translated version, CMAP, presented fluently

and correctly as in the original version?

1 2 3 4
strongly disagree disagree  agree strongly agree

Please justify your ratfng.
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ii) Do the words used in the translated version, CMAP, have the same

semantic meaning compared with the original version?

1 2 3 4
strongly disagree  disagree agree strongly agree
Please justify your rating.

. Tongue Movement

i)  Are the words used in the translated version, CMAP, presented fluently
and correctly as in the original version?

1 2 3 4
strongly disagree  disagree agree strongly agree
Please justify your rating.

ii) Do the words used in the translated version, CMAP, have the same
semantic meaning compared with the original version?

1 2 3 4

strongly disagree disagree  agree strongly agree
Please justify your rating.
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13. Rapid Alternating Movement

14.

i) Are the words used in the translated version, CMAP, presented fluently

and correctly as in the original version?

1 2 3 4
strongly disagree  disagree agree strongly agree
Please justify your rating.

ii} Do the words used in the translated version, CMAP, have the same
semantic meaning compared with the original version?

1 2 3 4
strongly disagree  disagree agree strongly agree
Please justify your rating.

ngit Repetition
i)  Are the words used in the translated version, CMAP, presented fluently
and correctly as in the original version?

1 2 3 4 ,
strongly disagree  disagree agree strongly agree
Please justify your rating.
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i) Do the words used in the translated version, CMAP, ha_ve the same
semantic meaning compared with the original version?

1 2 3 4
strongly disagree  disagree  agree strongly agree
Please justify your rating,
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APPENDIX D
QUESTIONNAIRE ON TEST OF EQUIVALENCE (PANEL B)
Part I

Panel Review B -1I

Validation of Miller Assessment for Preschoolers (Cantonese Version), CMAP
Equivalence of the Translated Instructions, four Ianguage specific test items

I.

Articulation
i)  Are the words used in the translated version, CMAP, presented fluently and
correctly as in the original version?

strongly disagree disagree agree strongly agree
1 2 3 4
Please justify your opinion.

i1} Do the words used in the translated version, CMAP, have the same semantic
meaning compared with the original version?

strongly disagree disagree agree strongly agree
1 2 3 4
Please justify your opinion.

General Information
i) Are the words used in the translated version, CMAP, presented fluently and
correctly as in the original version?

strongly disagree disagree agree strongly agree
1 2 3 4
Please justify your opinion.
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ii) Do the words used in the translated version, CMAP, have the same semantic
meaning compared with the original version?

strongly disagree disagree agree strongly agree
1 2 3 4
Please justify your opinion.

Follow Direction

i) Are the words used in the translated version, CMAP, presented fluently and
correctly as in the original version?

strongly disagree disagree agree strongly agree
1 2 3 4
Please justify your opinion.

ii) Do the words used in the translated version, CMAP, have the same semantic
meaning compared with the original version?

strongly disagree disagree agree strongly agree
1 2 3 4
Please justify your opinion.

Sentence Repetition

i) Are the words used in the translated version, CMAP, presented fluently and
correctly as in the original version?

strongly disagree disagree agree strongly agree
1 2 3 4
Please justify your opinion.
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il) Do the words used in the translated version, CMAP, have the same semantic
meaning compared with the original version?

strongly disagree disagree agree strongly agree
1 2 3 4
Please justify your opinion.
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APPENDIX E

QUESTIONNAIRE ON CONTENT VALIDITY
VALIDATION OF MILLER ASSESSMENT FOR PRESCHOOLERS
(CANTONESE VERSION)

EXPERT PANEL A/B

Name of Expert Panel Member:

Work Setting:

Year of Experience:

Date of Review:

INSTRUCTIONS TO ALL PANEL MEMBERS:

1. Please read the information sheet which describes the purpose of this panel
review.

2. Give your consent for participating in this expert panel by signing the consent
form at page 3.

3. Please read the English version and the translated version of the MAP.

4. Then fill in the questionnaire consists of questions which guides you to evaluate
the relevance and representativeness of MAP test items in assessing children's
developmental delay in Hong Kong.

5. Afour-point rating scale is used ranging from poor (1) to excellent (4). Circle the
number corresponding to your evaluation for each test item. Please provide your
comments, justifications, or suggestions under the open-ended portion of each item.

6. This questionnaire should not take more than one hour to complete. If there is any
queries, please direct them to investigators for clarification. Your participation is

much appreciated.
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Part 1
Information for Expert Panel

The purpose of this study is to validate three sub-scales of Miller Assessment for
Preschoolers (Cantonese Version) (CMAP). This study aims at validating it in terms
the construct validity, content validity and item difficulties.

The Miller Assessment for Preschoolers is designed by an Occupational Therapist, Ms.
Lucy Jane Miller in 1982. The aim of the assessment is to screen preschool children
with mild to moderate developmental delay to predict 'preacademic’ problems. The
age range of the test is from 2 years and'9 months to 5 years 8 months, dividing into 6

age groups:
- AgeGroupl 2 years 9 months to 3 years 2 months
- AgeGroup Il 3 years 3 months to 3 years 8 months

- Age Group III 3 years 9 months to 4 years 2 months

- Apge Group IV 4 years 3 months to 4 years 8 months

- AgeGroupV 4 years 9 months to 5 years 2 months

- Age Group VI 5 years 3 months to 5 years 8 months.
The test contains 5 sub-scales : foundations, coordination, verbal, non-verbal and
complex tasks.
In this expert panel III, panel members are requested to evaluate the instructions and
content of the 10 items under the foundations sub-scale and 7 items under the
coordination sub-scale of the CMAP. A questionnaire is designed to guide the panel
members through the evaluation. Panel members are reminded to work on the
questionnaire independently. Panel members are encouraged to provide comments,
Justifications, and suggestions for any disagreed items directly on the
translated/rewrite version. Further comments can also be made to the space provided
at the end of each open-ended question.

Key words in the questionnaire

“relevance” refers to the exploration of the conceptual equivalence of the translated
version, i.e. whether the translated version is measuring the same concept as the
original one, Special consideration should be made in the cultural relevance of the test
item after the translation.

“representativeness" refers to the whether the test really assesses what it claims to
measure.

Part 11



159

Content Validity Review Expert Panel A/B
Consent Form

Project title: Validation of MAP (Cantonese version)
Investigator: Expert panel A/B - Il on CMAP

This research project will collect evidence on the content validity and utility of the
Miller Assessment for Preschoolers (Cantonese Version) (CMAP) in Hong Kong.

Iagree to participate in Expert Panel A/B which requires me to fill in a questionnaire
which evaluates the relevance and representativeness of the translated CMAP test
items.

This study carries no risks to me. There will be no direct benefits for me. My name
will not be appeared in any documents or reports. I can refuse to answer any items in
the questionnaire. All information collected in this study will be kept confidential.

I'am free to withdraw my consent and stop participating at any time. I have been given
the chance to ask questions. [ am satisfied that all my questions have been answered. |
understand that my participation in this research study is strictly voluntary, and that
may withdraw at any time. [ am entitled to keep a copy of this consent for my
reference. If I have any questions concerning the study I can contact Ms. Magdalene

Poon at 23344 or 71 1N 2|l GO

L ___ understand the explanation of this research study and

consent to participate in the expert panel meeting.

Name of Participant: Date:

Signature of Participant: Date:

Signature of Witness: Date:
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Part II1

Panel Review A - 1

Evaluation of Content Validity of Miller Assessment for Preschoolers (Cantonese
Version) (CMAP) (Foundations and Coordination Sub-scales)

Foundations sub-scale
1. Stereognosis
How well is this item relevant to the assessment of the foundations sub-scale of

the developmental delayed children in Hong Kong?

Poor fair good excellent
i 2 3 4
Please justify your opinion.

2. Finger Localization
How well is this item relevant to the assessment of the foundations sub-scale of
the developmental delayed children in Hong Kong?

Poor fair good excellent
Please justify your opinion,

3. Vertical Writing
How well is this item relevant to the assessment of the foundations sub-scale of
- the developmentat delay children in Hong Kong?

Poor fair good excellent
1 2 3 4
Please justify your opinion.
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Hand-to-Nose
How well is this item relevant to the assessment of the foundations sub-scale of
the developmental delay children in Hong Kong?

Poor fair good excellent
1 2 3 4
Please justify your opinion.

Romberg
How well is this item relevant to the assessment of the foundations sub-scale of
the developmental delay children in Hong Kong?

Poor fair good excellent
1 2 3 , 4
Please justify your opinion.

Stepping '
How well is this item relevant to the assessment of the foundations sub-scale of
the developmental delay children in Hong Kong?

Poor fair good excellent
1 2 3 4
Please justify your opinion. l




10.
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Walks Line
How well is this itemn relevant to the assessment of the foundations sub-scale of

the developmental delay children in Hong Kong?

Poor fair good excellent
1 2 3 4

Please justify your opinion.

Supine Flexion
How well is this item relevant to the assessment of the foundations sub-scale of
the developmental delay children in Hong Kong?

Poor fair good excellent
1 2 3 4
Please justify your opinion.

Kneel-Stand
How well is this item relevant to the assessment of the foundations sub-scale of
the developmental delay children in Hong Kong?

Poor fair good excellent
1 2 3 4
Please justify your opinion.

Rapid Alternate Movement
How well is this item relevant to the assessment of the foundations sub-scale of
the developmental delay children in Hong Kong?

Poor fair good excellent
1 2 3 4
Please justify your opinion.
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11. How well do these 10 test items (1-10) completely represents the assessment of
foundations ability of developmental delayed children in Hong Kong?

Poor fair good excellent
1 2 3 4

Please justify your opinion.
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Coordination sub-scale

1.

Tower
How well is this item relevant to the assessment of the coordination sub-scale of

the developmental delayed children in Hong Kong?

Poor fair good excellent
1 2 3 4
Please justify your opinion.

Motor Accuracy
How well is this item relevant to the assessment of the coordination sub-scale of
the developmental delay children in Hong Kong?

Poor fair good excellent
| 2 3 4
Please justify your opinion.

Vertical Writing
How well is this item relevant to the assessment of the coordination sub-scale of
the developmental delay children in Hong Kong?

Poor fair good excellent
1 2 3 4
Please justify your opinion.
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Walks Line
How well is this item relevant to the assessment of the coordination sub-scale of
the developmental delay children in Hong Kong?

Poor fair good excellent
1 2 3 4
Please justify your opinion.

Tongue Movement
How well is this item relevant to the assessment of the coordination sub-scale of
the developmental delay children in Hong Kong?

Poor fair good excellent
1 2 3 4
Please justify your opinion.

Rapid Alternate Movement
How well is this item relevant to the assessment of the coordination subjscale of
the developmental delay children in Hong Kong?

Poor fair good excellent
1 2 3 4
Please justify your opinion.
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Articulation
How well is this ifem relevant to the assessment of the coordination sub-scale of

the developmental delay children in Hong Kong

Poor fair good excellent
1 2 3 4
Please justify your opinion.

How well do these 7 test items (1-7) completely represents the assessment of the
coordination ability of developmental delayed children in Hong Kong?

Poor fair good excellent
1 2 3 4
Please justify your opinion.
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Part III
Panel Review B - 1

Evaluation of Content Validity of Miller Assessment for Preschoolers, CMAP
(Verbal Sub-scale)

1. General Information
How well is this item relevant to the assessment of the verbal sub-scale of the
developmental delay children in Hong Kong?

Poor fair good excellent
1 2 3 4
Please justify your opinion.

2. Follow Direction
How well is this item relevant to the assessment of the verbal sub-scale of the
developmental delay children in Hong Kong?

Poor fair good excellent
1 2 3 4
Please justify your opinion.
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3. Sentence Repetition
How well is this item relevant to the assessment of the verbal sub-scale of the

developmental delay children in Hong Kong?

Poor fair good excellent
1 2 3 4
Please justify your opinion.

4.  Digit Repetition
How well is this item relevant to the assessment of the verbal sub-scale of the
developmental delay children in Hong Kong?

Poor fair good excellent
1 2 3 4
Please justify your opinion.

9. How well do these 4 test items (1-4) completely represents the assessment of
the verbal ability of developmental delayed children in Hong Kong?

Poor fair good excellent
1 2 3 4
Please justify your opinion.
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APPENDIX F

Preliminary Field Test on the Four Language Specific Items
(Stage One)

1. Follow Directions:
IR — @ T IR S
{FESE R ARMD - (REUHEM
"IFE ) (Prompt (RERBFHREFEY ? SRTHFE) F - 8T -
BEH —IGANIRBS R -
FRFETLE  ATHRBIRNE -

Age Group Il
Y AR - —ES - SKE RREE) - —BF - —E

Ql. M={ERFRER -

Q2. MEBREBERFEETHE -
Q3. (RIMEEIS IR -

Q4. {RIaHIBREILI -

Q5. PR -

Q6. #W D SRELT -

Age Group IV
Yot - LA —@S - ZRECEEE) - —@F - —388 (AN

o1 wemeEmisrem -

Q2 WEFRIESRIRE — T -

Q3. i D BEIRRS I -

Q4. EEBMEC - Lam FARMECIE » REE—2 -
Q5. WHESUIREFEE -

Q6. ETHREEHFRIIEE - RN RIT— 8
@ o
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Age Group VI
Yo - AR - —lR - SRECRERRE) - —E#F - —EE - —RHK

Ql. HUGRBEGRM S -

Q2. BEHEM AGERBEILE -

Q3. EHEPAG ARE R {HIRIEIXK -

Q4. AR - (ARERETR - MILREIROBE -

QS. ETMFRRFR - R AC AR FHEAT H S HA -
Q6. HESRI AR -

2. General Information

Age Group II
ity - —fEERGEKIK - 7 - & - AR - KGR

QL. RIS
Q2. HTERRIMEAT AL TR D SRS HRSE D &I 7
Q3. ®ig k- mowimgEs 2

Q4. [ ELE B T RO 5 2

Q5. WBlECIE 2 (CUEEYIE)

Q6. EfF Rt 2

Age Group IV
i - =fEgts - HkEE - —{ER

Ql. FATELESE T A
Q2. RS ? ()

Q3. BAFFR IS ?

Q4. "IEBAE ; MIEZR Y

Qs. —EIBYIE—% > ERPE?
lQs. st smmrastgr T 2




Age Group VI
Y - —{E5R - 5% - Y - K

QL.

THEEHE ) O ?

Q2.

— BBVt BHLET?

Q3.

L BRI R R T 2

Q4.

HEROEHRE?

Qs.

TR R 7

Q6.

JRBRAREGREE 7

3. Sentence Repetition .
M BB /R ) BEEE - FEH D AT - BARRRAER - SRR
—HJEREHTED -

e Group II
hkﬁﬁﬁﬁﬁ°

Q2

. ERENER -

Q3

. AR

Q4

. WEZREL{R IR -

Q5

. BERER -

Q6

. SEREREELD -

Q7

. BB fuiliEyeft -

Q8

BEERN -

Q9

- (SR -

Age Group IV
hhﬁﬂéﬁﬁmo

Q2

. AL RErS -

Q3

 EHEEEHC DA -

Q4

BRI HE -

wn

Q

. EBRBAAY » HEER -

Q6

. BHRRVEV LAIET 9

7

. REEFRLRE -

las

. B E AL -

Q9

- (B REERE L6E -
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Age Gﬂlp VI
Ql.

NI AR IR SR

Q2.
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Q3.

= R AN e

Q4.

PR AR AU ER LT -

Qs.

R SRR A -

Q6.

BEEMEHC D -

Q7.

(EBER R E A IR B B -

Q8.

((ECER e iR i

Q9.

R NRE RIS SR E R A s -

4. Articulation

T Eithbe CERIRRE ) T

HEHE D FHR - BIBTFIRERE
BT,
(Prompting : {REREERHT ?)
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Codas

N

211

II.
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APPENDIX G
Written Consent of Parent/Guardian of the Subjects

WEH

AABRTHEM T ARSMELRTAE RIS AR BIEET —EEH
RESIEGIIRI » 45 « Validation of Miller Assessment for Preschoolers
(Cantonese Version)” » T K H5HIES | (Miller Assessment for Preschoolers) 2—{@FF
R E B RAHIER - FA—( R ERImaRET - BRIEAMRATER - BHER Tk
eS| BEFRR 3L SR/ NEA R TEMA - FEEEHFR T B8 m—IEAW
+I 5 ERI R - FERIER NS — LK HLEIE - AN S RIES
& WS FRE TR RRRAE IR « (8 T LEEZMN > AIfERER -
FrigEkl » RIESHTHSE  USRNERE -

WME T EZE T2 nEEAE - RSN L EESE -

HEL
BFE
R
BT REELWIELE
—hAtEEEHNA
FEE
KAFREFLL (FZHEER) 2m ¢ Validation of Miller

- Assessment for Preschoolers (Cantonese Version)” [HIEHIES - W8 QA 7EA i@ H
&R » R{EST AR « BEHRE - AAC FREIEBEY  WrEES
e AT CAREREE -

- RTZEEEERERRGE TR AN

w [

7 [ ] s

HEBH
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APPENDIX H
ALTERATIONS DURING BACKWARD TRANSLATION AND EXPERT
PANEL REVIEWS (EQUIVALENCE)

ftem Original Alterations

Version Translation
Backward Expert Panels
Translation

It1 BigBuilding Game  H)EHHHEE WEtLER RSP

It1 Makeitasbigasyou FHEM - MEHEE WJLIREL S04 -
can =

It2 Now we are going to B R GE—E  BIMFRaESF
switch hands RVEEFB4s BRI '

It4 1don’t make baby BIEFHEDIFHEN BEGHARNR
lines and I don’t make B T AR BEAR R B
giant lines

It6 The Mr. Thumbuddy REHERRUEEL TG
Game

It6 Now you try while we MR FEH—EEIS TR R MBS
count to six R

1t 8 Put one foot in front BR—EIMFRTERE SRS — %
so they touch (53 1T

It9 by accident Bk AN

It 10 Can you roll up into a A it et VRNl
ball -

It 12 Move your tongue up RHERAR R ) L0 P 00 58 B e o

*It 1 - tower; It 2 - stereognosis; It 4 - motor accuracy; It 6 - hand-to-nose;

It 8 - stepping; It 9 - walks line; It 10 - supine flexion; It 12 - tongue movement
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Appendix I
Inter-item Correlation under three sub-scales of MAP:

Foundations, Coordination, and Verbal

The inter-item correlation and respective significant level are shown. From Table
6.1 to 6.3 were the three age groups under foundations sub-scale. Table 6.4 to 6.6
were the three age groups under coordination sub-scale. Table 6.7 to 6.9 were the
three age groups under verbal sub-scale.
It 1 - tower, It 2 -stereognosis, It 3 - finger localization, It 4 - motor accuracy, It 5 -
vertical writing, It 6 - hand-to-nose, It 7 - Romberg, It 8 - stepping, It 9 - walks line, It
10 - supine flexion, It 11 - kneel-stand, It 12 - tongue movement, It 13 - rapid alternate
movement, It 14 - follow direction, It 15 - articulation, It 16 - general'infonnation, It

17 - sentence repetition, It 18 - digit repetition.

Table 6.1
Inter-item correlation ; Foundations Sub-scale (Age Group II)
Items It3 Its It 8.1 It8.2 It 9.1 [t9.2
It3 1.00
It5 06 1.00
It 8.1 .08 22 1.00
It 8.2 16 04 | -11 1.00
1t9.1 .09 .06 -.14 -12 1.00

It9.2 -13 .02 09 -.02 .08 1.00
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Table 6.2

Inter-item correlation ; Foundations Sub-scale (Age Group [V)

Items It 3 It5 It 8.1 it82 ItS.1 1t 9.2 It10 It 13

it3 1.00
It5 - 14 1.00
It 8.1 .08 -10 1.00
It8.2 -.01 02 05 1.00
1t9.1 10 05 14 07 1.00
1t9.2 -.15 -.15 -.06 -.18 -.15 1.00
it10 32* 08 -21 -.04 -.11 A5 1.00
It13 -.03 -.06 -25 .04 29* -.05 -.03 1.0G

*p<0.05
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Table 6.3

Inter-itemn_Correlation: Foundations Sub-scale (Age Group VI)

Items It2 It 3 It5 [t7 1t81 It82 It9.1 It92 TIt10 1t13

It2  1.00
It 3 09 1.00
Its  -10 -09 1.00
k7 -04 -03 -04 1.00
It81 -09 -08 -10 -04 1.00
[t82 31* 03 -03 -10 -09 1.00
91 .08 -12 -17 -09 07 -06 1.00
k92 41* 12 -09 49+ -08 .15 -08 1.00
Itio -08 -07 -09 -03 .10 03 -19 .07 1.00

It13  -.11 03 38* -05 02 -04 12 -10 -10 1.00

*p< 0.05
Table 6.4
Inter-jtem Correlation : Coordination (Age Group II)
Items It 1 It5 It9.1r  I1t9.2 It12 It I5
It 1 | 1.00
It S 07 1.00
1t9.1 -25 .06 1.00
1t9.2 -.10 02 .08 1.00
It12 -.05 1 03 -.19 1.00

It15 .08 A3 -.03 -.09 .14 1.00
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Table 6.5
Inter-item Correlation : Coordination (Age Group IV)
Items It1 It4 It5 1t9.1 1t9.2 It 12 It13 It 15
It 1 1.00
It4 01 1.00
It5 -.19 -.16 1.00
1t9.1 -.10 -11 .05 1.00
1t9.2 03 07 -.11 -.15 1.00
1t12 20 .04 -.08 -17 13 1.00
It13 -13 -.12 -.06 29* -.05 -.04 1.00
It1s .08 -.09 -.06 25% 03 -.09 .26* 1.00
*p<0.05
Table 6.6
Inter-item Correlation : Coordination {(Age Group VI)
Items It its It91 It92 It12 It13 It15
It1 1.00
It4 -.11 1.00
It5 05 -04 1.00
It 9.1 .05 -.09 -17 1.00
1t9.2 32* -.09 -.09 -.08 1.00
It12 22 - 11 -.04 04 03 1.00
It13 .06 -.05 38+ 12 -.10 14 1.00
It15 27* -09 -.04 -.03 22 26* -.05 1.00

*p<0.05



Table 6.7

Inter-item Correlation ; Verbal Sub-scale (Age Group II)
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Items It 14 It 16 Iti7 It 18
It 14 1.00
It 16 ST 1.00
Iti7 37 23* 1.00
It 18 41* 24> 98* 1.00
*p<0.05
Age Group IV
Items It 14 It 16 It 17 It18
It14 1.00
It16 49* 1.00
It17 12 -.01 1.00
it18 .19 20 32 1.00
*p<0.05
Age Group VI
Items It 14 It16 It 17 It18
It 14 1.00
It16 19 1.00
It 17 33 49* 1.00
It 18 23* .00 A2 1.00

*p<0.05
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APPENDIX J
NORMATIVE TABLES OF CMAP
Table 7.1

Mean Scores of Hong Kong Children at Age Group 11

Items Mean Scores S.D. S.E.M.
tower 11.13 2.76 0.00
Stereognosis 3.93 0.25 0.00
finger localization 2.00 1.21 0.00
motor accuracy 5.77 3.40 0.00
vertical writing 593 3.06 | 0.60
hand-to-nose 5.74 1.05 -
Romberg 14.84 0.82 0.26
stepping (distance) 1.20 0.57 0
stepping (deviation) 1.95 1.01 ¢
walks line (speed) 11.33 4.61 0.33
walks line (error) 0.97 1.29 0.09
supine flexion 7.59 4.90 1.08
kneel-stand 1.97 0.26 -
tongue movement _ 2.48 0.91 0.10
rapid alternate movement 8.05 1.96 1.19
t;ollow direction 2.31 0.85 -
articulation 30.46 2.94 0.67
general information 2.15 0.68 -
sentence repetition 2.57 0.83 -

digit repetition 2.57 1.22 0
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Table 7.2
Mean Scores of Hong Kong Children at Age Group IV

Items Mean Scores S.D. S.E.M.
tower 11.68 2.75 0.00
Stereognosis 3.93 0.25 0.00
finger localization 2.68 0.91 0.00
motor accuracy 8.83 3.40 0.00
vertical writing 6.25 3.05 0.59
hand-te-nose 5.93 0.52 -
Romberg 15.00 0.00 0
stepping (distance) 1.20 0.61 0
stepping (deviation) 1.67 0.95 0
walks line (speed) 10.92 6.02 0.43
walks line (error) 0.47 1.69 0.12
supine flexion 11.68 4.64 1.02
kneel-stand 2.00 0.00 -
tongue movement 3.00 0.97 0.10
rapid alternate movement 6.83 1.61 - 0.98
follow direction 2.13 0.83 -
articulation 31.50 2.90 0.66
geﬁeral information ' 2.68 0.57 -
sentence repetition 1.9 0.90 -

digit repetition 3.67 0.88 0




Table 7.3

Mean Scores of Hong Kong Children at Age Group VI
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S.D.

[tems | , Mean Scores S.E. M.
tower 12.84 2.29 0.00
Stereognosis - 3.67 0.62 0.00
finger localization 3.41 0.68 0.00
motor accuracy 10.52 2.99 0.00
vertical writing 431 2.14 0.42
hand-to-nose 5.98 0.12 -
Romberg 13.50 3.20 0
stepping (distance) 1.17 0.58 0
stepping (deviation) 1.53 0.71 ¢
walks line (speed) 28.73 8.93 0.64
walks line (error) 2.69 3.17 0.23
s.upine flexion 13.86 3.08 0.68
kneel-stand | 2.00 0.00 -
tongue movement 3.38 0.79 0.08
rapid alternate movement 6.16 1.28 0.78
follow direction 2.27 0.84 -
articulation 32.64 1.38 0.31
general information 2.03 0.94 -
sentence repetition 2.05 0.86 -
digit repetition 4.27 0.70
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Table 7.4
Item Difficulty and Discrimination of Hong Kong Children: Foundations Sub-scale

Items Item Difficulty Item Discrimination

I v VI II v VI

stereognosis 0.98 0.98 0.92 0.15 0.16 0.43**
finger localization 060 054 085 0.38** 0.59*+ 010
vertical writing 072 080 o7 0.41%* 0.48*% 40+
hand-to-nose 096 099 099 015 o023 .
Romberg 0.99 1.00 0.90 0.18 - 0.37%+
stepping (distance) 095 095 0.7 003 018 022
stepping (deviation) 0.81 087 0.87 034+ 0.37 0.35%+
walks line (speed) 0.70 0.58 0.49 0.14 033* 004
walks line (error) 08 096 0.76 037** 017 .55+
supine flexion 054 073 092 069% gsqg»x 34
kneel-stand 099 067 100 o019 . -

rapid alternate movement 043 028 036 045++ 0.36%* (.42++

**p<0.01, *p<0.05



Table 7.5
Item Difficulty and Discrimination Indices of CMAP ; Coordination Sub-scale

ftems Item Difficuity Item Discrimination

Il v VI 11 v VI

tower 070 073 080 -0.04 024 0.36**
motor accuracy 045 0.55 0.55 -0.13 Q.50%*% 0.52%*
vertical writing 0.72 0.80 072 0.41** 0.53*¢ 0.51**
walks line (speed) 0.70 0.58 049 0.14 0.36** 0.44**
walks line (error) 084 096 076 037** 0.18 0.12

tongue movement 062 080 084 0.08 0.45** 0.51**

rapid alternate movement .43 0.28 0.36  0.45** 0.31** 0.34**

articulation 090 093 09 010 0.35** 0.05

**p<0.01, *p<0.05
Table 7.6
Item Difficulty and Discrimination of Hong Kong Children : Verb_al Sub-scale

Items Item Difficulty Item Discrimination

I IV Vi 11 v VI

foltow direction 0.83 078 0.82 0.68** 0.67** 0.45**
general information 0.79 067 076 0.61** 0.46** 0.64**
sentence repetition 090 072 077 0.52%* 0.66** 0.71**
digit repetition 052 073 085 0.75** 0.58** 0.70**

*%p<0.01
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APPENDIX K

1.

INSTRUCTION SHEET FOR FIELD TEST

TRz s
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BIEIRB RS ?
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4 B (R 20 #)
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ARENE S 1

Age Group I-1V:
R —WE e, EE -

R F MR AT DA © fRERIF

1M 2 BB A7 B W H LSRR (R EEEAR -
EERHBEBA-AMRIL -
EREH PR RS -

Age Group V-VI :
ARS8 G ) e -

B AR D JIEN -1 4FAH -
TR » f—ERRE—EREE
HMSEER -

RO {R A e n] LA S HE ST IR AREE -
EHERBEHATHILE -

b7, R UMEEEMESD - SHHIR -

BRIy (REF 20 1)

xR IR — RS -

{RAE{7YE D flR -

PR IF RIS - FEWE D R RS -

M AT SRR REIBREE 18I -

HiNF &M RAR Em -

(MMM@ ﬁﬂ%ﬁf—@ﬁﬁmﬁﬁ-
=" —Z MR-

%ﬁ—~ — = ="

WS REIR A - —— —— > — 2

ﬂﬁﬁig'—:-—:v—: ...... )

A, -

{TE AR
BB DT T ITIER ) K -

Age Group I-IV:
{RayIEa] CUF L ERH 500 7 IR -
AR IR OB RSR
PRERERRFEFESE LR -
{RRAIFAT » SRS R » VELT SN -
HUERR - IRFIYTEIER
{B{RELF RS BRARNS -
WERARIE/ N B R

R G R B R -
MmxEHERR—X
YEfmiFR 7 BAt, -



10.

11.

12.

13.

189

Age Group V-VI:

Bodth— BRI (RRER LT ARTT » B -
WHRUEe SR » B EHE LRI -
{RRIREEBREIRT -

T2 (Ve RE B 44 -

HEFERETT  WRE/GEEH R -
H IR R R -

A OF RStk aT AT BIRR - AL ATRE H AR -

AR RIS R A

B F S Tt ) AL -

{REIuE a] CAFSHE IR TR ? BR T - CRf)
HEBRE -

SRR 3 R BT

BT R EIBE W] ARG /N (e i
BEH—HIH+H - BT IRE] DURRE 4 -
(Prompting : #H{E » #iEE <)

EEILHERR

MR BB —M8 "I, W -
fRuTuE ] AR IR — R — ka7
BEAE - TOE e -

FIEFABANEER

B RS " RIFRRER ) R -
PRI IE u] LU LI ZRH AR 2
7 o PR B et

i)
MR HBE "R TR -
{RE IRV eI BT CASFELHH BT 7
a7 Al DU R S BRI -




190

14. B3 AR
T — @ TR, B -
(RIS IR - IREAIEM -
AFE - (Prompting: RERVERBFEL ? /m@EaF  0F - 1847 -)
BT HE & — BN RS A T -
FIMT & » RFTTLME0E -
% If the child begins before you are finished, say:
FERRAESENS » FIHSTIRAR LM - | (EEBHEREF 10 &)

Age Group 11
Pt —ER - =EE FEEE) B W
| REEHREELE -
2. {RiEREIREEIEE -
3. MR REMHE -

Age Group [V
Yot - AR - —E8 - =RFECEREE) - — 2B/ NER)

1. ik D EREIRAREE -

2. ZPAMC > Lam AR{RELVE - REE—K -

3. KEERBUREF R -

Age Group VI
g - A(EEE - —fls - =EEEEERERE)

1. REERTCEURT IS -

2. VRS AGERECEEIL -

3. MBS R R ERILE -

-



191

15. BRIRSH
MR "ERBEE ) R
HEFED TR - REIRRRE -
waE T, o WHRERA.. TIE, -
(Prompting : {RERIEZRFAGT 7)
MEPDGH @ EFRSKBRE S - 47 - 334,

p # ts i
4, b
t & s F
9 =
m e p" 3
g 18
j H kw JI
5] B
I 5% k" iiZd
A ]
w = th 55
8 R
h | ts" +
5 X
K ¥y K'w 5
2 55
£ fili
R




16.

17.

— e IEEk
Age Group I

192

1. PRATREg8 ?

2. RIFREEEE DR

3. KR - MR ?

Age Group IV
Yt - MEERES

1. WefEHaE & ? (EEHE)

2. HiF R e ?

3. b RE A 7

Age Group VI

| FHELIRERIRRIER TR ©

2. FR{IRGRZE 7

3. iR e REE 7

7N IR S R

BT T /NG ;R -

HEW D UTFHIE -
BABRERERS -
FHAT—URENRY) -

ége Group II

I BH—%KH -

2. (EERRmE -

3. WESREE(RBE -




18.

Age Group IV

. BB HC DA -

2. EIERAE S -

3. BARIETI DR ?

ége Group VI

1. B/ NHRER v R -

2. (EMERTHER S TT LA TR -

3. BURAER I A

il
b BB T -

 BREHE DT -
BROFRBR R —EHE -

FHETHREIRE -
HEPRAFR -

4,2

51,6

8,4,1,7

9,6,2,5,1

8,3,4,1,6,9

193



