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parent report instruments; statistical information necessary to interpret the results of
applying the CDls; and, at the end of the book, all the parent report forms, for both
languages, for short and long forms of the instruments. (For further statistical information
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adaptation for the cultural and linguistic characteristics of Putonghua and Cantonese. In
common with the originals, they are designed to cover the age range from 8 — 30 months.

The parent report forms are freely available to copy for clinical and research purposes. The
relevant pages in the Manual where the forms are to be found are:

Putonghua (Mandarin) Words and Gestures (Infant) short form: pp.129-130
Putonghua (Mandarin) Words and Sentences (Toddler) short form: pp. 131-132
Putonghua (Mandarin) Words and Gestures (Infant) long form: pp. 133-142
Putonghua (Mandarin) Words and Sentences (Toddler) long form: pp.143-154

Cantonese Words and Gestures (Infant) short form: pp.155-156
Cantonese Words and Sentences (Toddler) short form: pp.157-158
Cantonese Words and Gestures (Infant) long form: pp. 159-168
Cantonese Words and Sentences (Toddler) long form: pp.169-180

Please use the following form of reference when citing the Manual:

Tardif, T., Fletcher, P., Zhang, Z.-X. & Liang, W.-L. (2008). The Chinese Communicative
Development Inventory (Putonghua and Cantonese versions): Manual, Forms, and Norms.
Beijing: Peking University Medical Press.

See also:
Tardif, T., Fletcher, P., Liang, W.-L. & Kaciroti, N. (2009). Early vocabulary development in
Mandarin (Putonghua) and Cantonese. Journal of Child Language 36, 1115-1144

*Fenson, L., Marchman, V.A., Thal, D.J., Dale, P.S. Reznick, J.S., and Bates, E. (2007). MacArthur-
Bates Communicative Development Inventories: User’s Guide and Technical Manual. Baltimore: Paul
H. Brookes Publishing Co.
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Part One: Introduction to the MacArthur-Bates
Communicative Development Inventories and to the
Chinese Communicative Development Inventories

1.1 Background and Overview

In this Manual we report on the construction and norming of parent report instruments
for typically-developing Putonghua- and Cantonese-speaking children between 8 and 30
months of age. The Manual provides all the information that users will need to apply and in-
terpret these procedures. However, as this type of assessment is new in China, before turn-
ing to the procedures themselves, we will provide some background. We will review the ma-
jor features of spoken language development in children, and compare different ways of in-
vestigating language development. We will also introduce the original procedures, devised
for English-speaking children, on which our protocols are based.

The modern study of children’s language development begins with English in the 1960s,
in Boston, USA. This work, summarized in Brown (1973) investigated in detail the deve-
lopment over time of the language of three children. The age range covered was from around
18 months to around 54 months. The focus of the study was the children’s grammatical de-
velopment, and the data used for analysis was recordings of conversations between the chil-
dren and their mothers. This database, and many others in English and other languages, is
now available for scrutiny at this website:

www. childes. psy. cmu. edu

Aside from the details of the development of English grammar, two major conclusions
can be drawn from Brown’s work and from that of those who came after him:
® Between 12 months and 60 months, the pre-school child, without the benefit of litera-
cy, learns an extensive vocabulary, and the major grammatical principles of her native
language.
® Children vary, sometimes dramatically, in the rate at which their language develops,

especially in the early stages.

Following Brown’s pioneering work, the last four decades have seen an explosion of ac-
tivity in the study of language, arguably the most crucial aspect of children’s development,

in English and in other languages. Three areas in which progress has been made are:
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® The study of early language development and the precursors of language development

® The study of the child’s comprehension, or understanding of language (Brown dealt
only with the child’s language production)

® The exploration of alternative methodologies for the study of children’s language.
Brown and many of those who followed him had relied mainly on naturalistic conversa-
tional data. Later studies extended the range of approaches to the investigation of

children’s language.

We devote a section below to early language development and its precursors. The study
of the child’s understanding of language is important, especially in the early stages, because
it is often the case that the child can understand more than she can say — sometimes a great
deal more. Even before the child uses her first recognizable word, which is on average a-
round 10 to 12 months, we can demonstrate that she will make a discriminable response to
words when she is presented with them. That is, if the child is asked for the‘cup’, she will
be able to touch, point to or pick up the cup from among an array of objects — cup, keys,
spoon, plate - that are in front of her. In assessing the very young child’s level of language a-

bility, it is important for us to investigate both comprehension and production.

Alternative methodologies to naturalistic recording and observation are of course re-
quired for the study of comprehension, which is not as accessible as the child’s language pro-
duction. But alternative procedures to the recording of naturalistic conversation are also use-
ful for investigating the child’s language production. There are two drawbacks to naturalistic
data for assessing language production, especially in the early stages. Typical intervals of
two weeks or a month between recording sessions mean that a limited range of the child’s
language knowledge, especially vocabulary, is sampled. And the labour-intensive nature of
data-collection and analysis for spontaneous speech research usually entails that the number
of children in any one study is small. Inferences from sample to population are therefore un-
reliable, within and between children. In a radical departure, a group of US researchers in
the early 1990s addressed the issue of children’s early vocabulary resources by systematically
questioning parents about their children’s early words (Fenson, Dale, Reznick, Thal, Bates,
Hartung, Pethick, & Reilly, 1994). They developed the MacArthur-Bates Communicative
Development Inventory for US English (henceforth, the CDI), a parent report instrument.
Instead of examining what children say directly, parents are asked to complete a checklist of
vocabulary items, organized into categories. There are two sub-forms, one for normally-de-
veloping children between 8 and 16 months (CDI. Words and Gestures) and another for
those from 16 - 30 months (CDI: Words and Sentences). In the CDI: Words and Gestures
parents are asked to identify words that their child understands and words the child can say.

These responses are recorded separately. The form contains 396 items organized into 19 se-
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mantic categories. In addition, the CDI; Words and Gestures asks parents about several dif-
ferent types of communicative gestures and imitations of daily routines. In the CDI. Words
and Sentences, the checklist is for production only. It has 680 items in 22 semantic catego-
ries. Parents are asked to go through the list and ‘mark the words you have heard your child
use’. The CDI: Words and Sentences also asks parents about some specific aspects of their
children’s language use such as typical sentences and grammatical markers that currently ap-
pear in the children’s sentences.

This approach to the measurement of children’s language development has now been ex-

tended to around 20 languages worldwide (for details see the website www. sci. sdsu. edu/

cdi). In this Manual we describe in detail parent report instruments which have been normed
for Putonghua and Cantonese. The forms are closely modeled on the original MacArthur-
Bates CDI, but adapted linguistically and culturally for Chinese children from Hong Kong

and mainland China.

1.2 Early Language Development

From one perspective learning our mother tongue is a routine accomplishment. Most
children in all cultures pass rapidly from the early non-speaking stage, before the age of one
year, to the verbally adept achievements of the five year old. There is a small minority, per-
haps up to seven per cent, for whom learning to speak may be more of a problem than it is
for their peers. But for the majority of children and their parents language is simply another
part of growing-up. From another perspective, the child’s word-perfect learning of her moth-
er tongue is a remarkable achievement. Many of us will have had the often frustrating experi-
ence of trying to learn a foreign language as adults. Hours in the classroom, and more hours
of practice, may bring us to a point where we can manage some degree of communication in
the new language. But not many of us achieve the fluency and grammatical ability of the av-
erage five year old native speaker.

The CDI concentrates on the child’s early language development, from before she begins
- to produce the first recognizable words (first words appear on average at about 12 months)
through to the middle of the third year of life. At this point the child’s vocabulary has grown
considerably, and she has learned enough of the grammar of her language to be able to take
part in simple conversations. In measuring the early stages of the child’s developing abilities
it is important to attend to the precursors of expressive language. So the first sections of the
CDI: Words and Gestures review the child’s early comprehension abilities, and also commu-
nicative and representational skills that emerge before the child is 12 months old, and seem

to be necessary for language proper to develop.
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Prelinguistic development: the infrastructure for language

Learning a language, for the child, involves much more than learning how to talk. As
we have already seen, it also involves learning to understand. And there are several steps in
this process, as the first year of life proceeds, which culminate in the child being able to un-
derstand a number of different words. The child has to appreciate that language is for inten-
tional communication; she has to form concepts — to recognize and identify people, objects,
events and activities in the world around her; and she has to become aware that words are
symbols that stand for these concepts. She also has to segment words from the stream of
speech directed to her, and recognize the specific sounds from which words are formed in the
language she is learning. Much of this infrastructure for language has to develop in the first
year of life.

The child’s understanding that specific vocal signals can achieve an effect on another
person seems to develop between 6 and 11 months (Golinkoff & Hirsh-Pasek 1999, 65 ff).
Significant conceptual changes, such as the child’s realization that an object continues to ex-
ist even when it is hidden from her sight, occur between 6 and 9 months (Gopnik et al.,
1999: 71 ff). Another cognitive development which is significant for language development is
the child’s understanding of other persons as intentional agents at nine months (Tomasello
1999: 81). Word segmentation skills begin to develop between 6 and 7. 5 months (Jusczyk
1997: 100). Infants show a preference for the vowels of their own language by 6 months of
age (Kuhl et al., 1992), and between 6 and 12 months of age, their sensitivity to phonetic
contrasts which are not used in their native language declines (Jusczyk 1997 84). Evidence
that children understand that words stand for objects comes with evidence of comprehension
towards the end of the first year, from 8 to 10 months of age (Benedict 1979; Huttenlocher
1974).

In the second half of the first year we also see precursors to language production by the
child, in the form of gestural communication, and in vocal expression which increasingly re-
sembles speech. The types of communicative gestures that young American children use are
documented in detail by Acredolo and Goodwyn (1992). The types of gestures used will dif-
fer from culture to culture. However, general gestures such as pointing, and the child’s use
of pointing to objects to request, for example, food or drink, are likely to be widespread
across cultures. Waving the hand, as a greeting or farewell, is another good example of a
sign which would be used cross-culturally. Other signs will be culture-specific. |

At the same time the child is engaging in a considerable amount of vocalization. Infants
begin to engage in reduplicated babbling - sequences of syllables often consisting of a stop
consonant followed by an open vowel - at around the age of six months (Jusczyk 1997 174).
From then until the end of the first year the syllables that the child is producing become more

differentiated, in terms of both consonants and vowels, and the sounds produced become
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more and more similar to the sounds of the language she is learning, even though the sylla-

bles she is vocalizing are not yet meaningful.
The transition to grammar

As we have seen, a good deal of cognitive infrastructure development, receptive lan-
guage learning, and gestural and vocal preparation for expressive language, takes place be-
fore a child’s first word. Indeed by the time the child produces her first recognisable word,
the total number of words comprehended may be considerable. For example, the median pro-
duction vocabulary score for 12 month old girls on the MacArthur-Bates CDI is just 7 words,
whereas the median comprehension vocabulary score at the same age is 87 words (Fenson et
al. 1993. 86 ff). Nevertheless the first meaningful word spoken by the child, like the point
at which the infant takes her first faltering steps unassisted, is an important milestone for
parents. The date of utterance of the first word is often recorded for posterity. The word it-
self may become part of family folklore. Both events — walking and talking — are seen as sig-
nificant because they signal that important developmental thresholds have been crossed.

Progress in word production tends initially to be slow. By 16 months, the median word
production score for girls on the MacArthur-Bates CDI is 49. The rate of growth then accel-
erates: by 20 months, the median figure (again for girls) is 181, and four months later, at
the age of two years, the figure is 371 words. Aside from an accelerating trend of vocabulary
growth, the other important feature of expressive language in the period up to 30 months is
the child’s development of word combinations — sentences of increasing complexity. From the
MacArthur-Bates CDI in English, it is clear that word combinations can appear quite early:
around 20% of children in the sample use some word combinations before they have reached
a production voéabulary of 50 words, and around 50% of the sample use at least some word
combinations when they have reached between 50 and 100 words. However, we know from
other sources that there is considerable variability in individual performance in word combi-
nations, just as there is in rate of vocabulary growth. Clark (1993) reports on one child
learning English who began to combine words when she had only a 15 word productive vo-
cabulary, whereas another child learning Hebrew only attempted word combinations when
she had amassed over 300 words (Dromi, 1987/1996). From the age of 24 months on, the
child’s word combinations are also likely to include some grammatical words or morphemes —
for example past tense such as “-ing” in English, perfective aspect markers such as “le” ('7)

or “dzo2” (%) in Mandarin and Cantonese, respectively.

1.3 Measuring Language Development

Three distinct approaches have been used to measure children’s language development.

The first approach uses standardized structured tests. To date no such tests exist in China
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for young children speaking Putonghua or Cantonese, and in any case experience in the West
has shown that such tests are of limited practicality and validity for children below 30 months
of age. The second approach, and one that has been widely used in studying language devel-
opment in the languages of the world, relies on language samples collected in interactions
with the child. These may be observed interactions with the mother or other caregiver, or an
investigator may herself converse with the child. Analyses of recorded language samples,
and comparisons of results with samples from other children of the same age, can provide a
great deal of information about a child’s grasp of the language she is learning. However as-
sessment by language sample analysis (recording, transcription and analysis) is very time-
consuming and requires specialist expertise. Additionally there is at present somewhat limit-
ed information of this type available for both Putonghua (see Erbaugh, 1982, 1992; Cheng,
1986, 1988; Chang, 1992; Lee, 1996; Miao & Zhu, 1992; Tardif, 1996; Wu & Ku, 1979;
Zhou, 2002) and Cantonese (see Cheung, 1998; Lee et al., 1995; So & Dodd, 1995; Tam
&. Stokes, 2001), although natural language corpora for adult-to-child and child speech in
both of these languages can now be found at the CHILDES website (www. childes. psy. cmu.
edu). Nonetheless, the value of language sample analysis for Chinese children, especially for
assessment purposes, is restricted given the relatively small sizes of the corpora that have
been collected to date.

The third approach to the assessment of language in young children is parent report. In-
formation from parents is of course a routine part of any case history obtained for assessment
purposes in relation to the child’s health. Before the development of the MacArthur-Bates
Communicative Development Inventories, parental report was not systematically used as an
assessment procedure for language development, though there are many examples in the lit-
erature of parents keeping detailed diaries of their children’s speech and providing revealing
analyses (a recent example is Tomasello, 1992; an older analysis for Putonghua was done by
Chen, 1925). Such parents were generally psychologists or linguists who had a particular ac-
ademic interest in children’s language development. Until Fenson et al. developed the Mac-
Arthur-Bates CDI in English, it was not felt that parents were ‘expert’ enough to give accu-
rate information on their children’s language development. However, the success of that in-
strument, and its validation against standardized procedures and observational data (see Fen-
son et al 1993: 72 and Part Four of this Manual) , has dispelled concerns about the validity of
parental report, in the early stages of children’s language, as an indicator of what a child
knows. The important feature of the CDI, and what seems to make it a valid and reliable
measure, is that it requires only recognition by caregivers of salient linguistic features. Care-
givers need only identify current and emerging gestures, words and grammatical forms that
the child uses. They are not required to recall behaviors from earlier periods of the child’s

development.

Fenson et al. (1993) list several advantages of standardized parent report instruments
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for the 8 -30 month age range, over other procedures for assessing the language of children
at this age:

1. The data obtained are more representative of children’s linguistic behaviors than labo-
ratory samples of naturalistic speech, because the parent or other caregiver observes
the child over a much wider range of situations, on a daily basis. Laboratory samples
are liable to be collected at weekly or monthly intervals, and to be restricted in time
and topic.

2. Parent report is a cost-effective means of providing an overall assessment of the
child’s language in a relatively short time. The report can be used for assessment
purposes by teachers, speech therapists or researchers.

3. Once available, a CDI assessment can be used as a benchmark for assessing change in
the child’s language over time. It may be especially useful for monitoring the effects
of intervention in a clinical context.

The original CDI forms for English contained 396 vocabulary items (Words and Ges-
tures) and 680 vocabulary items (Words and Sentences). These forms can take up to forty
minutes to complete, and so are not suitable for screening purposes. Fenson et al. (2000)
report on the development of short versions of the CDI forms, containing around 100 items,
based on the original forms but separately standardized, which are more suitable for screen-
ing within the kind of general developmental assessment that is carried out in a health clinic
at a specific age, say eighteen months. Both sets of forms have been developed for Putong-
hua and Cantonese and these are described briefly in the next section and in detail in Parts

Four and Five of this Manual.
Scope of the Forms

The schedule of language development outlined above reveals a period of considerable
change in what we can observe in the child’s communicative repertoire, from non-verbal ges-
tural signals, through a rapidly growing vocabulary, to early sentences that include some
grammatical markers. In common with Fenson et al. (1993) we devised two separate forms
for this period, one covering the 8 — 16 month period (the Words and Gestures forms), and
the other the 16 — 30 month period (the Words and Sentences forms).

The infant (Words and Gestures) form requests the caregiver to provide information on
both words the child understands, and words the child says. Particularly in the period up to
around 14 months, the number of words the child understands can be considerably greater
than those produced. The infant form also asks for information on what we referred to earlier
as the precursors to language — communicative and symbolic gestures which are used by the
child.

The toddler (Words and Sentences) form seeks information on the child’s knowledge of

vocabulary, and on early grammatical ability — the ability to combine words into utterances,

i




User’s Guide and Manual for the Chinese Communicative Development Inventories

and the ability to use grammatical markers in these utterances. Because the child’s vocabula-
ry increases at a rapid rate from eighteen months on, it is difficult for caregivers to make reli-
able judgements about the child’s comprehension. Accordingly, the toddler form only asks
respondents to report on words their children can say.

Following the standardization of the Words and Gestures and Words and Sentences
forms, we devised and standardized shorter versions of each of these, based on the long
forms, containing around 100 items each. We now provide further detail on the contents of

these forms.

1.4 Description of the Forms: Long Versions

There was an important difference between the procedures followed by Fenson et al.
(1993) in their norming study, and the norming of the Putonghua (PCDI) and Cantonese
(CCDD forms. For the English-speaking respondents, the forms were sent out by mail.
However, in our study, face-to-face interviews were conducted with the child’s “primary car-
egiver,” as defined by the family members. The Putonghua interviews were conducted by a
medical professional who was herself a mother, whereas, in Hong Kong, the interviews
were conducted by a research assistant who was studying either child development or speech
and hearing sciences at a local university.

The time taken to complete the forms depends on how advanced the child is, but for a
toddler who is relatively advanced, the interview could take up to 60 minutes. We recom-
mend that for a reliable comparison with the norming sample, parents should complete the
form via interview. Details of the interview procedure are given at the beginning of Part

Two.
Words and Gestures

The Words and Gestures form is designed for use with 8 — 16 month old infants, and is
divided into two parts, each of which has sub-sections. Part One begins with a short section
with three questions which check if the child has begun to give any obvious signs of paying
attention to language , for example by turning his head in response to hearing his name. This
is followed by understanding common phrases, including 27 common phrases that are used
with infants, for example ‘hug/hold” (#3#1), ‘clap’ (34F), and ‘don’t touch (BI[#) .
The third section (4 items) of Part One asks about whether the child is using words or phra-
ses, either imitatively or spontaneously.

The rest of Part One of the Words and Gestures form is a list o f words (PCDI 411
words; CCDI 388 words) divided into semantic or syntactic categories (PCDI has 20; CCDI

has 19). Ten of these categories consist of nouns (people, food and drink, body parts, ani-

mals, household items, toys, clothes, furniture, outside things and places to go, and vehi-
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cles). The other categories include sound imitations and exclamations, games and routines,
verbs, adjectives, locative terms, quantifiers, question words, pronouns, classifiers (PCDI
only) and time words. For each of the items in this section, respondents are asked whether
the child can understand the word, as well as whether the child can say the word. If the re-
spondent indicates that the child can say the word, we assume that, at least to a limited ex-
tent, they can also understand the word and so these criteria are additive, rather than mutu-
ally exclusive.

Part Two of the Words and Gestures form concentrates on the child’s symbolic commu-
nicative acts and gestures, in five sections. This part of the form may be useful for assessing
the ‘readiness”’ for language of a child who falls within the age range of the Infant form but is
so far neither using nor understanding words. In the first section, there are 11 items which
sample the child’s first intentional communicative gestures, which are an important prerequi-
site for language (Fenson et al., 1993). They include nodding or shaking the head to indicate
agreement or disagreement (5 3k B3k TN . I/ R4 ; pointing to desired objects(F5 ] — ik
HBHMYHEFE) ;5 and holding the arms out to indicate that the child wants to be lifted up
Cfep At/ b B T, e /n A B HU ). For the PCDI, it also includes the conventional Main-
land Chinese gesture for ‘thank you’ : clasping one hand over the other fist and shaking them
in front of the chest(#ZE/R . #1#) , and for the CCDI, it includes smacking one’s lips to
show that something tastes good (“BkBK” BEFRIFEEE). The second section of this part of
the form addresses games and routines. These can be interactive routines that the child and
adult play together. Or they can be spontaneous actions that are recognised by both child and
adult as regular game-like activities that the child engages in for an adult’s benefit, such as
singing or dancing. In both the PCDI and the CCDI, there are a total of 5 items in this sec-
tion, Together, Sections A and B comprise ‘Early Gestures. > Sections C, D and E explore
the child’s developing understanding, as revealed in play, of objects and what they are used
for, and of actions commonly undertaken by parents towards the child or in other household
activity, that the child may then imitate, and these are referred to as ‘Later Gestures. > Ex-
amples of later gestures include: closing the eyes to pretend sleep ([ IR 3RS ; wearing
glasses (EHR4%); holding and rocking a doll (HIiE:{E#R4E). In piloting the instrument with
Beijing and Hong Kong parents, care was taken to ensure that all the items in these sections

reflected actual day-to-day gestures and activities in contemporary Beijing ({or the PCDI) and
Hong Kong (for the CCDI).

Words and Sentences

The Words and Sentences form is for reports on the language development of children
between 16 and 30 months of age. (For children who are exactly 16 months, either form can
be used. The decision will depend on whether information is required on both comprehension

and production, or just on production, and also on how advanced the child is considered to
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be. If relatively advanced for his age, then the Words and Sentences form will provide more
detail within the categories). The Words and Sentences form has two parts. The {first part,
Vocabulary, consists of a list of words that caregivers are asked if children “can say.” The
PCDI has 801 words and the CCDI has a total of 800 words, both organized into 24 semantic
or syntactic categories. Eleven of these categories are nouns (people, food and drink, body
parts, animals, household items, toys, clothes, furniture, outside things, vehicles, and
places to go). Additional categories include games and routines, a long list of verbs (194 i-
tems on the PCDI and 172 on the CCDI), as well as adjectives, locatives, quantifiers, pro-
nouns, classifiers, question words, sentence final particles, time words, auxiliary verbs and
conjunctions.

The second part of the Words and Sentences form, Sentences and Grammar, begins
with five general questions about displacement in the child’s language, that is the extent to
which he may respond or refer to absent objects, people or events. For example, the caregiv-
er is asked if the child talks about something that happened previously, or about a visit to
Grandpa that had taken place before the time of speaking. There are three possible responses

to these questions — no, sometimes and often. The next series of questions, via similar re-

sponses, address more specific questions, about particular grammatical features that the
child may use. Caregivers are asked, by means of examples, whether the child uses serial
verbs, the possessive marker de/ge (#]/i%), noun classifiers, or aspect markers le('J)/guo
(;3). Next the questions turn to word combinations. Parents are asked if the child combines
words into sentences, and then are required to list the three longest sentences they have
heard their child say recently.

The final part of this section of the form is a series of items (27 for PCDI, 26 for CCDI)
which address the child’s use of phrases and sentences of increasing grammatical complexity.
Examples of the features covered are: progressive and perfective aspect markers, possessive,
temporal adverbs, auxiliary verbs, modals, sentence final particles, and negation. Each of
these items presents the caregiver with a choice of examples, in increasing order of complexi-
ty, and s/he is required to identify the example which is most like the structure that the child
is currently using. As with the Words and Gestures form, initial, pilot data with Beijing and
Hong Kong parents of young children, as well as available reports on, and data from, Pu-
tonghua and Cantonese language development studies served to validate the Words and Sen-

tences form. Information from these sources was used to inform the selection of individual

words and grammatical structures for inclusion in the forms,
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Table 1.1 Items per Section on Cantonese and Putonghua long forms

PCDI (Beijing)

CCDI (Hong Kong)

Words and Gestures

Part One

A. First Signs of Understanding
B. Understand Phrases

C. Starting to Talk
D. Vocabulary Checklist

Part Two

A. Early Communicative Gestures
B. Games and Routines

C. Interactive Actions

D. Pretend Play

E. Imitate Adult Behaviors
Words and Sentences

Part One

Vocabulary Checklist

Part Two

A. How children use words
B. Sentences & Phrases

C. Combining Words

D. Complexity

3
240
4
411 words (20 categories)

“understand”/“can say”

54
11

5
15

799(24 categories)

S
4

Mean of longest utterances

27

3
27

4
388 words (19 categories)

“understand”/“can say”

65
11
5
14
9
15

800 (24 categories)

5
H)
Mean of longest utterances

26

1.5 Description of the Forms: Short Versions

In a similar fashion to the procedure described in Fenson et al. (2000), we devised

‘short forms” from the Infant and Toddler long forms by identifying items from the long

forms that were of moderate difficulty across the age range. (Full details of the selection

procedure for items appear in Part Five). The selection procedure resulted in a Words &

Gestures (8 to 16 months) short form with 106 items for Mandarin and 95 items for Canton-
ese, and a Words & Sentences (16 to 30 months) short form with 113 items for Mandarin

and 133 items for Cantonese. In the (separate) standardization study for the short forms,

caregiver respondents, in interviews conducted in a similar fashion to those for the long

form, were asked to indicate which of the items on the Words and Gestures form children
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could understand, and which they could say. For the Words and Sentences form, respond-
ents were asked which items the child could say. For both forms, criteria for “can under-

stand” and “can say” were the same as those for the long forms.

Short form interviews took between 10 and 15 minutes to complete. This makes these
forms suitable as screening instruments for infants who are undergoing a routine develop-

mental check at any point within the 8 — 30 month range.
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2.1 Administering the Inventories

Although the CDI forms are self-explanatory, it is often difficult to determine what is
meant by “understands” or “can say” spontaneously as well as how to specify which words a
child knows or does not know.

In the norming studies described in Parts Four and Five, trained interviewers conducted
in-depth interviews with children’s parents and other caregivers to ensure that the children’s
language abilities were tested reliably and parents’ responses were accurate reflections of the
children’s knowledge. The time required to complete the long forms is about 20 — 60 mi-
nutes, depending on the child’s stage of language development, and for the short forms is a-
bout 10 — 15 minutes.

In order to facilitate accurate and reliable administration and scoring, special notes con-
cerning the administration of each section are listed below, together with information on how
to score each section. Since the “short forms” are just abbreviated versions of the long
forms, no separate scoring instructions are given. Instead, users of the forms should refer to

the appropriate sections of the Words and Gestures and Words and Sentences long forms.

2.2 Scoring the CDI (Words and Gestures)

Part One: Early Language

Section A: First Signs of Understanding

This section involves simple responses to the items, indicating simply that the child is
reacting “as if” she might understand that the phrase is relevant to her. Ask the parent to re-
flect upon these situations and to comment on what the child does when her name is called,
when told “no”, or asked “where’s mama?”

Add the number of “Yes” (F) responses in this section. Total possible score is 3.

Section B: Understanding Phrases

This section involves more than simple responses, but does not yet require that the child

understand each and every word of the phrase involved, simply that she reacts appropriately
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to the situation. For instance, if the item is “mama’s home!” does the child look towards the
door to see mama or do some other behavior to indicate understanding that her mother has
returned? If so, then score “yes” (#). If the child’s behavior is completely irrelevant to
what is said or there is no reaction at all, then score “no” (J&H).

Add the number of phrases that the caregiver indicates the child can understand. Total
possible score for this section is 27 for both the PCDI and CCDL

Section C: Starting to Talk

This section involves some common behaviors (e.g., pointing and grunting, parroting
what they hear, etc.) that children sometimes engage in when they are just beginning to
talk. Treat each “sometimes” (A Hf4>) response as 1 and each “often” (& 2) response as

2. “Not yet” (BAR) responses score zero. The total possible score in this section is 8.
Section D: Vocabulary Checklist

This section requires information by the parents on the child’s understanding of words
and production of words. In relation to understanding, it is important that caregivers realize
that children should give clear behavioral evidence of comprehension if they are to be credited
with a word. Such evidence would be for example the child pointing to an object whose name
they heard, or going towards the place where an object is ordinarily kept, or performing an
appropriate action in response to an action word the caregiver says. To be credited with un-
derstanding(W7f&) , children must demonstrate that they can keep related concepts apart. In
scoring “1” for understanding the word “motorcycle” for example, the child needs to show
that she can distinguish this word from “bicycle” and “car”.

To be credited with “can say” (£:1}), it is not necessary for the child to pronounce the
word accurately, as an adult would. Children of this age only approximate adult pronuncia-
tions of words. Provided that the caregiver recognizes the child’s form as an attempt to say
the word, this is sufficient for crediting “can say”. However, the caregiver needs to be satis-
fied that the child produces the word spontaneously, and not just in immediate imitation of
the word just spoken by an adult. No credit should be given for the child saying “cup” (FF
T, for example, immediately after her mother says it. The child should be able to say the
word on her own when asked a question or when responding spontaneously to an object or e-
vent in her environment.

Sometimes in the early stages of vocabulary development a child will use one word for
both its usual referent and for other, semantically related referents for which she has not yet
acquired the words. So “car (%£)” may be used to refer to a car, but also to a truck, a bus,
or other vehicles. In such a case the child only gets “can say” credit for “car (F)”.

If the child uses a dialect word which is not listed in the vocabulary checklist, but uses it

appropriately, then “can say” credit is given for the Putonghua/Cantonese word that the dia-
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lect word is closest to in meaning.

In order to compute the total number of words a child can “understand,” use the total
from the “understands and can say” score and all additional items for which the caregiver has
marked that the child “can understand. ”

In order to compute the total number of words a child “understands and can say,” add
up only the items that the caregiver has checked off as “can say” across all 20 categories of
words for the PCDI and 19 categories of words for the CCDL If the caregiver has marked
both “understands” and “can say” for an item, treat that item as “can say” and add it to the
total score.

The “understands” score will be higher than the “understands and can say” score since

we assume that children who “can say” a word also understand that word. The total possible

score for both of these criteria is 411 for PCDI and 388 for CCDI.

Part Two: Actions and Gestures

This entire part can be scored as a whole, adding the scores for all sections for a total of
54 possible points on the PCDI and 61 on the CCDI, or separately for more diagnostically-
sensitive information. Separate scoring is recommended for children who have low scores in
Part One or who appear to have difficulty in one or more of the following areas. Note that it
is important to be aware of and to highlight children’s strengths as well as their weaknesses
and delineating scores across sections can help provide a more accurate profile of a child’s a-

bilities.
Section A: Early Communicative Gestures

This section involves 11 simple gestures that are used routinely for communicative pur-
poses.

Examples include the hand and body gestures for “thank you”, “no”, and “blow a
~ kiss”. Caregivers are asked to score the children’s performance of these gestures as “not yet
having occurred,” “sometimes occurring in the appropriate context,” or as “often occurring
in the appropriate context. ” Treat each “sometimes” response as 1 and each “often” response
as 2. “Not yet” responses score zero. The total possible score in this section is 22 for both
the PCDI and the CCDI. Note that prompting by parent/caregiver is an acceptable “appropri-

ate context” for the child to use a gesture.

Section B: Games and Routines

This section involves everyday games and routines that parents often play with their in-
fants, and they are somewhat different for the Putonghua and Cantonese forms, although the
total number of items is the same. Treat each positive response as “1” and sum the scores.

The total score for this section is 5. However, if there are other games that the parent and
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child play together, one or more of these games could be substituted for the ones listed with
a maximum total score of 5. Note that it is not required that the child initiate these activities,
just that they participate in them. Similarly, for items such as “chase games GEIZEXL) ,” if
the child is not able to walk independently but does play such games from inside of a walker,
or is able to “sing” by just producing nonsense sounds with a pronunciation that is different

66 2»
from her “words,” these are acceptable enough to count as a “yes™ response.

Section C: Interactive Actions

For this section, it does not matter if the child carries out the actions with real objects or
with toy objects. In addition, the actions do not have to be perfect, all that is needed for a
positive response is for the child to try to carry out these actions in some form. For example,
for the item “wear a hat,” it is not necessary that the child wears the hat properly, just that
she knows it goes on her head.

Again, each positive response should be treated as “1” here and the total possible score
is 15 for this section on the PCDI and 14 on the CCDI.

Section D: Pretend Play

This section involves actions that the child carries out on dolls, stuffed animals, or even
pets, other children or adults. The essence of these behaviors is that the child is imitating
and performing care-giving activities on others that adults typically perform on the child her-
self. If a child does not have any dolls or stuffed toys, the interviewer should ask the care-
giver if the child ever does these activities on another person. The total score for this section
is a sum of all positive responses, with a highest possible score of 5 on PCDI and 9 on CCDL
Note that there are substantial gender differences for this section and so one should not be a-

larmed if a boy scores low on this section as long as he has scores that are in the normal range

on the other sections of Part Two.
Section E: Imitating Adult Behaviors

This section involves actions that the child carries out on herself or on objects within her
daily environment. If the caregiver says that the child is not allowed to touch some of these
objects, the caregiver should be probed for other objects and activities that the child is al-
lowed to perform. As with section C on Interactive Actions, above, it is not necessary for
the child to perform the actions perfectly, just that the child tries to carry out the actions
with the appropriate objects.

The total possible score for this section is 7 on the PCDI and 15 on the CCDI

e summing
across all positive responses.
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2.3 Scoring the CDI (Words and Sentences)

Part One: Words Children Use — Vocabulary Checklist

This part of the form consists of a list of words (799 for PCDI, 800 for CCDI), organ-
ized into 24 separate categories. For the Words and Sentences form, caregivers are asked on-
ly about the words that the child is able to produce spontaneously. To be credited with “can
say” (&), it is not necessary for the child to pronounce the word accurately, as an adult
would. Children of this age only approximate adult pronunciations of words. Provided that
the caregiver recognizes the child’s form as an attempt to say the word, this is sufficient for
crediting “can say. ” However, the caregiver needs to be satisfied that the child produces the
word spontaneously , and not just in immediate imitation of the word just spoken by an a-
dult. No credit should be given for the child saying “cup,” for example, immediately after
her mother says it. The child should be able to say the word on her own when asked a ques-
tion or when responding spontaneously to an object or event in her environment. Credit is
not given for words that the children are only able to imitate (i.e., mother says “cup,” child
says “cup” immediately afterwards). Rather, the child must be able to produce the word on
his own when asked a question or when spontaneously responding to their environment.

The total score for this section is a sum of all “can say” responses, with a maximum

score of 799 for the PCDI and 800 for the CCDIL
Part Two: From Words to Sentences

In this part of the form, caregivers are asked about how children use their words and a-

bout the specific types of sentences that the child is currently producing.
Section A: How Children Use Words

This section involves 5 questions about the types of things children talk about and in-
cludes questions involving talk about non-present objects, and about past and future events.
The main aim of this section is to see whether the child is able to talk about things that go
beyond the “here and now. ”

Each “sometimes” response is given a score of 1, and “frequently” is given a score of 2,

with a maximum score of 10 for this section.
Section B: Sentences and Phrases

In this section, caregivers are asked not just about the types of things children talk a-
bout, but about specific grammatical function words that are needed to talk about objects and

events in a more complex way. Included are 2 questions about function words used for talk-
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ing about objects (classifiers and possessive markers) and 2 questions about words for talk-
ing about events (aspect markers). The CCDI has one additional question for event-related
grammatical words.

Agdin, each “sometimes” response is given a score of 1, and “frequently” is given a
score of 2, with a maximum score of 8 for this section on the PCDL On the CCDI, the maxi-

mum score is 10.

Section C: Combining Words

There are two parts to this section. The first is a question about whether or not the
child has started to combine words, or to use 2 or more words together in a sentence (e.g.,
“drink milk”/“Bg%5”). If the answer is “sometimes” or “often,” then the caregiver is asked
to provide 3 examples of the most complicated sentence a child has produced recently. It is
important to emphasize, however, that the sentences listed here are all spontaneous produc-
tions —i.e., that they are not repetitions of something that the parent is asking the child to say
and that they are also not fragments of poems or songs.

Scoring for this section involves counting the words (not characters) in each of the ex-
amples provided by the parent and then dividing by the number of example sentences to pro-

duce an average length of sentence for the child.
Section D: Complexity of Children’s Sentences

This section involves 27 questions on the PCDI (26 on the CCDI) which explore differ-
ent grammatical functions and the ways that the child is currently using to express these
functions. Each question lists between 2 and 5 different ways of expressing the function and
also has an option if the child is not yet producing sentences to express the idea involved in
the function. For each question, the caregiver is asked to check the sentence that most close-
ly resembles the way the child is currently expressing the function in question. If the caregiv-
er provides an example that is not close to the examples listed, the interviewer should write
it down in the space provided for that question and also examine which and how many of the
grammatical function words relevant to the question are being used, then make a judgment a-
bout which example it is closest to. Note that this section should be completed only for those
children who are already listed as “sometimes” or “often” combining words int(;ntences in
Section C.,

In this section, all “not yet” responses are scored as 0, and then each incremental exam-

ple is scored as 1, 2, 3, 4, or 5. The total maximum score for this section is 81 for the PCDI
and 84 for the CCDL
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2.4 CDI Scoring Options

Hand Scoring

Most users score the CDIs by hand. This option is convenient when the objective is to
obtain totals for the various components for the inventories as reflected on the Child Report
Forms. Scoring the inventory by hand and completing the Child Report Form typically re-

quires only about 10 minutes.

Hand scoring the CDI typically includes the following steps:

1. Obtaining a count of the totals for each section. For the vocabulary section, it is rec-
ommended that totals be obtained for each of the 20 (19 for CCDI) subsections on the
Words and Gestures forms (separately for comprehension and production) and for
the 24 subsections on the Words and Sentences (for production) and then summed to
obtain overall totals for word comprehension and word production. Totals should al-
so be recorded for the other sections on each form.

2. Entering these raw scores on the Child Report Forms (pp. 32, 33).

3. Following the scoring directions to determine the percentiles scores or other compara-
tive values for the various components using the relevant tables in Appendices A
through F and other appropriate tables, as specified on the Child Report Form.

4. The information on the completed Child Report Forms can then be used to prepare an
individual report on the child’s communicative competence and/or can be used to en-
ter the child’s scores into a data set for a group of children.

5. If one wishes to compare a child’s score to the language development age which he/
she is functioning, the percentile tables should be used. Instead of using the child’s
age as a reference and finding the appropriate percentile ranking for the score, the
50" percentile ranking should be used to find the appropriate age in months for the

SCOLEEs
Machine Scoring

Machine scoring requires a scanner connected to a computer and a software program
compatible with the scanner. Scanning the forms creates a data file in an ASCII format, es-
sentially a single long row of 1s and Os for each scanned inventory. These files can then be
converted to meaningful CDI categories with the use of a computer program designed for or
adapted to that purpose. For the infant form, for example, the converted categories would
include the number of words in each child’s receptive and expressive vocabularies, the num-

ber of gestures, and so forth.
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Choosing a Scoring Option

Three factors should be considered when making a decision about whether to hand score
or scan the CDI forms: (a) the availability of computer support personnel and equipment or
outside scanning services; (b) the number of forms to be processed; and (c) the level of data

description and analyses of interest.

Support Personnel, Equipment and Outside Services

As the preceding descriptions suggests, scanning requires an investment in hardware
and software as well as someone to do the initial programming. Once a system has been set
up, processing the forms is a clerical level task, although technical advice is likely to be nec-
essary from time to time for hardware and software problems.

Many schools, hospitals, and universities have the equipment necessary for scanning da-
ta forms and may be able to scan the inventories on a contract basis. This option may signifi-

cantly reduce the start-up costs associated with scanning.
Number of Forms

Given the necessary equipment and technical support or the possibility of outside scan-
ning arrangements, machine scanning should be considered when a large number of forms are
to be scored. Given the wide range of potential uses of the MacArther Communicative Devel-
opment Inventories, it is difficult to determine a precise number of forms for which scanning
would become more expedient than hand scoring, although 150 - 200 would be a rough esti-

mate.
Types of Analyses

Scanning is a particularly attractive option when the user is interested in analyses at the
individual item level as well as at the category level. The alternative to scanning when indi-
vidual item data are of interest is to enter data points by keyboard. Entering data at the indi-
vidual item level into a computer file requires over 800 data points per child for the Words
and Gestures form (27 values for comprehension of phrases, 411/388 values for word com-
prehension, 411/388 values for word production, and 54/65 values for gestures for the PC-
DI/CCDD, plus additional columns for designating the child’s subject number, birth date,
and so forth, The Words and Sentences form also requires over 800 data points.

It should be kept in mind that, prior to scanning, a few minutes of preparation time are
generally required for each form, checking to be sure that each response circle is fully filled
in (as opposed to being marked by a check mark or an “x”), penciling over responses marked
in ink, erasing stray pencil marks, making sure that no pages have been inadvertently

skipped, separating the pages for insertion into the scanner, copying the subject number onto
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each page (in case the stack of forms should be dropped), and preparing the header sheets.
The preparation time may equal that required for hand scoring. Nonetheless, when the indi-
vidual item data are of interest, scanning is strongly recommended for data sets in excess of
50 to 100 inventories. Machine scoring eliminates possible keyboard entry errors and pro-
duces a computer-readable data file.

Of course, a clinician or researcher interested in examining item data for an individual
child would not need to scan forms for this purpose. A child’s knowledge of specific words or

types of words could be easily evaluated by hand tabulation.

2.5 Using the Norms

The fitted percentile scores provided in Appendices A (PCDI) and B (CCDI) enable as-
sessment of the status of individual children, relative to their age-mates, on each major sec-
tion of the infant and toddler forms. Because the raw data are necessarily variable, despite
our large sample size, we recommend using the tables in these Appendices which are
“smoothed” scores derived by plotting the best-fitting logistic curve through the mean scores
for each inventory component. This procedure compensates for irregularities in raw scores
produced by random variation. However, this procedure is not perfect and for some meas-
ures, we also report the raw scores in Appendices C (PCDID) and D (CCDI). Fitted percentile
scores for the PCDI and CCDI short forms can be found in Appendices E and F.

For most measures on both the infant and toddler forms, mean scores tended to be high-
er for females than for males of the same age. As a consequence, females often reached vari-
ous milestones (e.g., age at which 50% of the sample were reported to exhibit a given behav-
ior) one or two months earlier than males. Because sex differences may be of importance in
evaluating the pace of development of an individual child, separate tables are provided for the
two sexes for most of the measures designed to assess individual development.

Finally, it is important that one compares a child’s performance only to the norming data
for the checklist that was completed. Although we provide norms for both Putonghua-and
Mandarin-speaking children in this manual, only the PCDI forms and norms should be used
with Putonghua-speaking children and only the CCDI forms and norms should be used with
Cantonese-speaking children. For bilingual Putonghua-Cantonese children, both forms could
be used to assess linguistic competence in each language, but the appropriate norms should
be used for each form. Similar procedures can be used for assessing bilingual English-Manda-
rin or English-Cantonese speaking children. There are many reasons why norms may differ
for different forms or different languages and cursory examination of the norms for these two
languages reveal surprising and consistent differences across them. Nonetheless, comparing
a child who speaks one language to norms for the other is simply inappropriate and would re-

sult in an inaccurate assessment of that child’s abilities.
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Interpreting a Child’s Score

Percentile rank tables provide a convenient method for identifying where an individual
child falls within a group. It is important to use only the tables associated with the instru-
ment that a child was tested on. For example, Table A3 shows the percentile scores associat-
ed with vocabulary comprehensions totals for Putonghua-speaking girls for each month on
the PCDI “Words and Gestures” form. A 12-month-old Putonghua-speaking girl reported as
understanding 200 words would have a percentile score of 50 (i.e., at the middle of the distri-
bution for her age and language). A girl of the same age with a score of 300 would fall at the
90t percentile, placing her in the top 10% of her age group. However, a 15-month-old girl
with the same score would be at the 50 %ile for her age group.

In evaluating a child’s percentile scores, it is important to also examine the distribution
of the raw scores at the child’s age. At ages where the skills in question are just emerging,
very small differences in raw scores can sometimes produce large shifts in percentile scores.
As can be seen in Table A6 (Vocabulary Production), for example, for 8-month-old boys,
the entire span from the 5% to the 99" percentile encompasses a range of only 3 words. At 12
months, the addition of 3 words would move a boy from the 40* to the 50 percentile,
whereas at 9 months, it would move him all the way to the 90 percentile. Vocabulary pro-
duction presents the most extreme instances of this nature, but there are several other meas-
ures where a restricted range in raw score when a skill is just emerging creates unstable per-
centile levels, most notably Gestures and Sentence Complexity. For this reason, we also
present several tables of raw values and percentiles for the long forms in Appendices C and
D.

The Child Report Forms for the CDI/Words and Gestures and CDI/Words and Sen-
tences, which appear at the end of Part 2, provide a convenient way to summarize the scores
for a given child. For all of the percentile tables, children should be assigned the highest
rank that applies. For example, in Table A6, an 8-month-old boy with a raw score of 0
should be assigned a percentile score of 45%. A 9-month-old boy with a raw score of 2
should be assigned a percentile score of 80%.

The following section provides directions for deriving a quantitative or qualitative de-
scription of the child’s score on each measure. The reader should refer to the section “De-

scription of the Instruments” in Part One for information on the significance of each of these

: «“ .
measures and the section on “Developmental Trends” in Part Four for a description of how

each measure changes with age.
Interpreting the CDI /Words and Gestures

Three major features of communicative development can be derived from the Words and

Gestures form, two assessing vocabulary (comprehension and production) and one character-
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izing nonverbal aspects of communication (actions and gestures). The inventory also includes

two subsidiary measures, which are discussed below.
First Signs of Understanding

Overall, responses to the “First signs” section should be high and children 10 months
and over whose parents answer “no” to more than one of these questions should be consid-
ered for further evaluation. In both of our norming samples, only two children (out of over
1200) were reported not to respond to their own names, and more children were said not to
respond to “No!” or to “Where’s Mama?” Table 2. 1 shows the percentage of children in

each sample who were said to respond to each of these questions.

Table 2.1 Percentage of Beijing and Hong Kong children reported to respond
to “No!” and “Where’s mama?” in “First Signs of Understanding” on CDI

. Beijing Hong Kong
Age in Months
“No!” “Where’s Mama ?” “No!” “Where’s Mama ?”

8 61 87 78 68

76 99 87 76
10 86 96 99 89
11 91 97 92 85
12 93 100 99 84
13 96 100 99 96
14 100 100 99 92
5 100 100 99 96
16 100 100 99 97

Comprehension of Phrases

Children may show understanding of commonly repeated multiword phrases at an early
point in language acquisition. Separate percentile tables (Tables Al and A2, Bl and B2) are
provided for girls and for boys for comprehension of the 27 phrases appearing in Section 1B,
and mean results for the Beijing and Hong Kong norming samples on this section are presen-

ted below in Figure 2. 1.
Starting to Talk

The parents’ categorical answers to the questions in Part 1C (Starting to Talk) may also
be useful in the evaluation of individual children. Pointing should be well-established by 10
months of age, when over 80% of children in both samples were reported to be pointing.
However, the other questions showed considerable development over the ages sampled for
the Words and Gestures forms, with imitating and labeling not reported for roughly half of
the children even at 16 months of age. Detailed graphs for these questions can be found in
Part Four.
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Figure 2. 1 Chronological growth for Understanding Phrases in Beijing (PCDI) and Hong Kong (CCDI)

Vocabulary

Separate percentile tables are provided for girls and for boys for comprehension (Tables
A3, A4 and B3, B4) and for production (Tables A5, A6 and B5, B6) of the words on the
vocabulary checklist. Note that for both hand-and machine-scoring the “comprehension”
scores for infants must include both the number of words a child “can understand” and the
number of words he/she “can say”.

It is important to realize that Mandarin- and Cantonese-speaking children typically pro-
duce a larger proportion of verbs, particularly at early stages of language learning, than Eng-
lish-speaking children and children from many other language groups (Tardif, 1996; 2006;
Tardif et al., 2008). Figures 2. 2 and 2. 3, below, show the relative proportions of verbs as a
function of children’s total comprehension and production vocabularies for both Mandarin-
and Cantonese-speaking children. Thus, assessors who are familiar with English-speaking
populations should take care in examining this for Mandarin- and Cantonese-speaking chil-
dren, particularly for production. What may be a “normal” proportion of nouns and verbs for

English- may be quite abnormal for Mandarin- or Cantonese-speaking children, and vice versa.

Actions and Gestures

Separate percentile tables for each sex are provided for Total Gestures as well as tor Ear;
ly Gestures and Later Gestures. It is recommended that the interpretation of this section be-
gin with the determination of the child’s percentile score for Total Gestures (see Tables A7,

A8 or B7,B8). Depending on the pace of development, assignment of percentile scores for
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Figure 2. 2 Proportion of Verbs in Comprehension Vocabularies of Mandarin-, Cantonese-, and English-
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Figure 2.3 Proportion of Verbs in Production Vocabularies of Mandarin-, Cantonese-, and English-
speaking children as a function of Total Number of Words Produced on Words and Gestures or Words

and Sentences forms

the Early and Later Gestures sections (Tables A9 through A12, B9 through B12) may offer

more detailed information on the child’s status within his or her age group.

Interpreting the CDI /Words and Sentences

The Words and Sentences form contains five sections. Two of the sections yield percen-

tile scores: productive vocabulary and sentence complexity. In developing profiles for indi-
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vidual children, the user can also make use of scores on the additional features of communica-

tive competence represented on the inventory.

Vocabulary Production

The size of the checklist and the children’s range of scores made it possible to construct
a full set of percentile scores for girls and boys in 5% increments. Tables A13 and Al4 (BI3
and B14) in the Appendices provide these values for girls and boys, respectively.

References to the Past, Future, and Absent Objects and People (Part I1A)

Tables 2. 2a and 2. 2b allow comparison of the child’s pace of acquisition of these dis-
placement terms relative to other children. On the basis of this table, a child can be scored as
average, above average, or below average for age in the use of each of these concepts. For
example, a child of 28 months who has not begun to make reference to past events would be
slower to do so than 97% of the children in the Beijing sample and 80% of children in the
Hong Kong sample.”

Table 2. 2a Percentage of Beijing children reported to be referring to past, future,
and absent objects and people on PCDI

Age in Months Absent Things  Absent Things Talk about Talk about Talk about
(look for) (talk about) Possession Past Future
16 97 27 67 21 %0
17 99 29 69 31 26
18 100 42 82 49 48
19 100 46 81 59 46
20 100 &) 94 69 68
2l 100 67 94 69 70
22 100 83 96 82 83
28 100 81 9% 86 86
24 100 93 93 86 86
25 100 94 100 97 93
26 100 @l 99 93 93
21 100 94 99 96 94
28 100 96 100 97 94
29 100 98 100 99 99
30 100 97 99 99 99
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Table 2. 2b Percentage of Hong Kong children reported to be referring to past,
future, and absent objects and people on CCDI

Age in Months Absent Things  Absent Things Talk about Talk about Talk about
(look for) (talk about) Possession Past Future
16 96 29 40 18 113
17 97 29 43 29 18
18 97 45 50 21 9
19 94 30 51 20 18
20 99 52 64 37 27
241 99 39 71 35 32
22 98 o4 78 48 38
23 97 Sl i 47 28
24 98 68 87 62 44
28 100 75 89 68 48
26 100 75 85 67 49
27 100 84 98 80 64
28 100 82 98 79 62
29 100 80 100 90 2
30 98 88 96 87 62

Use of Grammatical Markers (Part IIB)

Tables 2. 3a and 2. 3b summarize the scores of the normative sample for grammatical
markers specific to Putonghua and Cantonese. For the Putonghua-speaking children, parents
were asked about their children’s productions of serial verbs (e.g., zou3-shang4-qud E I
#), possessive markings “de” (#)) , noun classifiers (e.g., //>) and the past markers “le”
(T)or “guo” (3F). Cantonese-speaking parents were asked about these same markers, as
well as a question about the “completion” complements “jun5” (58) and “saai3” (Wfi). As
in the prior section, the child’ s performance can be compared to that of other children’s to

make a judgment concerning the child”s pace of acquisition of these features of language.
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Table 2.3a Percentage of Beijing children reported to use grammatical

markings for possession, classifiers, serial verbs, and past on PCDI

Age in Months Possession (de) Classifiers Serial Verbs Past (le or guo)
16 1 1 6 1
17 19 8 18 15
18 18 18 21 iS5
19 41 26 39 30
20 55 37 52 49
Zll 51 49 61 50
2 70 99 75 62
%3 81 73 79 80
24 84 74 83 81
29 91 84 91 91
26 93 86 94 87
27 93 89 93 93
28 94 93 97 94
29 99 93 100 99
30 96 90 96 94

Table 2. 3b Percentage of Hong Kong children reported to use grammatical

markings for possession, classifiers, serial verbs, completion complements, and past on CCDI

Age in Months  Possession (ge) Classifiers Serial Verbs Sompletion ez

complement or gwo4)
16 2 2 0 2 0
17 10 5 3 13 3
18 11 11 11 8 9
19 8 12 6 8 4
20 31 5 2 26 14
2l 36 21 29 36 12
22 36 2 24 24 14
23 98 36 40 48 30
24 56 59 50 62 46
25 72 66 73 68 49
26 76 63 66 64 52
27 7 71 77 . 7
28 85 82 83 26 re
29 89 83 g7 - 5
30 87 76 87 88 75
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Word Combinations

Table 2. 4 summarizes the data for this measure for both the Beijing and the Hong Kong
samples. In developing a profile for an individual child, the “Sometimes” and “Often” col-
umns should be combined to determine the percent of children who were reported to be com-
bining at the age of the child being evaluated. For example, 29% of the 18-month-olds in the
PCDI normative sample and 33% of the CCDI sample had reportedly begun to combine
words. It will be useful to remember that boys are often, but not reliably, a month or two
behind girls on this measure as well as other measures. This should be taken into account, in

particular, when evaluating whether or not a boy is delayed for his age.

Table 2.4 Percent of children combining words as reported on the PCDI/CCDI Words and Gestures

PCDI (Beijing) CCDI (Hong Kong)
fee Not Yet Sometimes Often Not Yet Sometimes Often
16 86 11 3 98 4 2
17 75 14 11 N 20 3
18 70 11 18 65 24 9
19 58 11 33 71 17 17
20 35 20 45 9% 23 25
2l 29 16 S 44 25 31
22 18 10 2 41 30 29
23 11 11 77 28 85 B
24 11 4 84 19 29 5
25 3 3 94 9 22 69
26 6 4 90 18 13 69
24 3 1 96 3 2l 76
28 0 3 97 6 14 80
29 0 0 100 4 4 92
30 0 S 97 6 112 82

Length of the Three Longest Sentences

For children who are combining words, this section yields a quantitative index. Scoring
these sentences is somewhat difficult without a linguistics background as the length of utter-
ance is not directly determined by the number of “characters” or syllables a child produces,

even though this is commonly what is referred to as a “word” in Chinese (Chao, 1968).
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Rather, one needs to consider whether or not the combinations are “word” combinations and
whether or not they are “productive” combinations. For instance, “baba” () is two
characters, but only one “word,” as is “pingguo” G£&). Similarly, “chi fan” (FZ4R) is not
typically considered a “productive” combination because people often say “chi fan” when they
mean just “chi” and could be eating any number of things other than rice (“fan”). However,
“chi pingguo” (KZ3EH)would be considered to be a combination of two words and “baba chi
pingguo” (& MZIEHR) would be considered a combination of 3 words. It is possible to look
through the vocabulary sections (all except “games and routines”) of the PCDI and CCDI for
ideas as to what are considered “words. ” Mean results from the norming studies are presen-

ted in Part Four of this manual.

Sentence Complexity

For children who are combining words, this section provides a relative index of the
grammatical sophistication of the child’s utterances. Mean scores at each month are shown in
Part Four and Tables Al5, Al16 (B15, B16) furnish percentile scores. After about 24
months, a child’s percentile rank will be less influenced by minor variations in raw scores.
Nevertheless, the margin of error should be regarded as relatively wide at all ages and impor-
tance should not be attributed to relatively small differences in percentile rankings between

individual children or between groups of children.

2.6 Use of the Norms with Low Socioeconomic Status Children

The CDI normative study described in Part Four, although relatively large in size, was
primarily middle class in composition, particularly for the Beijing sample. The proportion of
children from low education/low income families was significantly lower than in the popula-
tion of the China. Until additional data are available, we strongly advise users to exercise
caution in applying the norms provided in this manual to children from very low education/
low income or rural households as these norms may not be applicable. In addition, these
norms will not necessarily apply to immigrant populations of Chinese children in the US and
other countries who have varied linguistic experiences and may only be hearing Chinese from
certain caregivers for certain parts of the day. Certain applications carry higher risk of inac-
curacy than others. The greatest care needs to be exercised when the focus is on the score of
an individual child from a low education/low income or rural backgrounds, The underrepre-

sentation of children from similar backgrounds means that the true percentile rank of the

child with respect to the population as whole may well be higher than the score obtained by

reference to the tables provided in the manual. That is, there is danger of significantly un-

derestimating the percentile rank of children from underprivileged backgrounds or of those

from more complex linguistic environments than the ones we sampled in Beijing and Hong
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Kong.

2.7 Evaluation of Older, Impaired Children

Many speech-language pathologists as well as specialists in related fields are using the
CDI forms with children whose chronological ages exceed the upper limits of the inventories
but whose language skills are comparable to the age range covered by the inventories. For
many applications, use of the inventories for evaluating older children with language impair-
ments is quite appropriate (e.g., for identifying areas of strength and weakness for interven-
tion and for assessing response to treatment. ) Caution should be exercised, however, in
characterizing the language level of an older child to avoid both under- and overestimations of
the child’s communication skills. For example, suppose the CDI/Words and Sentences vo-
cabulary production score for a 42 month-old Putonghua-speaking boy was found to be 330.
The most appropriate reference level is always the median or 50% level. Referring to Table
A - 14, it would be appropriate to say that the child’s productive vocabulary is equivalent to
that of an average boy of age 21 — 22 months of age. If the child had the same number of
words on the CCDI, we find from Table B — 14 that the child’s productive vocabulary is e-
quivalent to the average 26-month-old boy. In a sense, we are justified in saying that this
child has a “language age” equivalent to the 22 month level for the Putonghua-speaking child
or a 26-month-old for a Cantonese-speaking child. Suppose, however, that the same 42-
month-old is reported to produce 770 words (i.e., near the Words and Sentences ceiling). It
would not be appropriate to say that this child’s language is equivalent to a precocious 30-
month-old; nor would it be appropriate to conclude that the child is doing well. In short, use
of the CDIs with developmentally delayed children older than 30 months is recommended only
when the child’s scores do not exceed the median 30-month scores on the CDI/Words and
Sentences (or the median scores for 16-month-olds if the CDI/Words and Gestures is used).
Literal interpretation of scores for children beyond these levels could result in serious under-

estimation of communicative skills due to ceiling effects.
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2.8 CDI (Words and Gestures) Report Form

Child’s name Report Date

Sex M F Date of Birth Age (in months)
Name of caregiver Relation to child
Language(s) spoken at home:

Background Information

Age of first word (in months)

Personality (circle one) : Introvert Extrovert Neither
Temperament (circle one) : Easygoing Irritable Neither
Health (circle one) No health problems Some health problems (specify) :

Have any family members had speech and/or language problems? NO YES (if yes,

please specify person(s), relationship to child and nature of problem) :

Do you have any concerns about your child’s language development? NO YES (if yes,
please specify) :

CDI Summary

Section Raw Score Percentile Score

Early Gestures

Later Gestures

Total Gestures

Phrases Understood
Vocabulary Comprehension

Vocabulary Production
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2.9 CDI (Words and Sentences) Report Form

Child’s name Report Date
Sex M F Date of Birth Age (in months)
Name of caregiver Relation to child

Language(s) spoken at home:

Background Information

Age of first word (in months)

Personality (circle one) : Introvert Extrovert Neither
Temperament (circle one) : Easygoing Irritable Neither
Health (circle one) No health problems Some health problems (specify) :

Have any family members had speech and/or language problems? NO YES (if yes,

please specify person(s), relationship to child and nature of problem) :

Do you have any concerns about your child’s language development? NO YES (if yes,
please specify) :

CDI Summary

Section Raw Score Percentile Score
Total Verbs

Total Locatives

Total Classifiers

Total Vocabulary Production

Total Sentence Complexity
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2.10 Administering the Inventories (Short Forms)

The Words and Gestures Short Form

For children between 8 and 16 months, caregivers will be asked to complete the Words
and Gestures short form. As with the long form, there are separate entries for each word on
the list for “can understand” and “can say. ” Criteria for what should count as a word under-
stood by the child, and a word said, are as for the long form.

In order to compute the total number of words a child can “understand,” use the total
from the “understands and can say” score and all additional items for which the caregiver has
marked that the child “can understand. ”

In order to compute the total number of words a child “understands and can say” add up
only the items that the caregiver has checked off as “can say” among the 106 items on the list
for the PCDI or 95 items for the CCDL If the caregiver has marked both “understands” and

“can say” for an item, treat that item as “can say” and add it to the total score.
The Words and Sentences Short Form

For children between 16 and 30 months, caregivers will be asked to complete the Words
and Sentences short form at interview. As with the long form, caregivers are asked to esti-
mate whether the toddler “can say” each of the words on the list. Criteria for what should

count as “can say” are as for the long form. Total possible score is 113 for the PCDI and 133
for the CCDI.
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3.1 Clinical Applications

Screening for Language Delay

There are certain identifiable syndromes or disabilities such as Down and Williams Syn-
dromes, or hearing impairment, which predictably involve language delay and impairment.
Such developmental syndromes are usually readily diagnosed. However a significant propor-
tion of children (perhaps up to 7% —Tomblin et al. 1997) have problems acquiring lan-
guage, yet show no obvious evidence of physical or cognitive impairment.

The CDI (PCDI/CCDD provides a method for first of all screening for language delay
via a short form, and then if a child is screened in, using the long form for more detailed in-
vestigation. Using the 10™ percentile as a cut-off for screening in via the short form that is
appropriate for the child’s age, would seem to be a suitably conservative criterion. The
child’s language status can then be checked in more detail on the long form.

While the child’s language status is important, factors other than language status need
to be taken into account. Studies of late talkers in English have shown predictive validity for
the CDI for groups of children, but have had limited success in accurate prediction of individ-
ual language impaired children. Thal et al. (1997) find evidence for continuity of language
status over 6-month periods at a group level, but are not able to predict outcomes for individ-
ual children. Other studies indicate that while not all children who are initially slow language
learners are at risk for later language impairment, children who have delayed comprehension,
as well a familial history of language problems, appear to be most at risk. This suggests that
Bishop (2001: 378) is right in ‘advocating an approach to language impairment in terms of
multiple risk factors. One factor, demonstrated in twin studies, familial aggregation studies
and pedigree analysis, is genetic. But environmental factors also play a role, as shown in
heritability studies by Bishop (2001), and by Dale et al. (1998), and in prospective longitu-
dinal studies such as that by Weismer et al. (1994). Klee et al. (2000) have also indicated
that parental concern, in combination with limited vocabulary and a failure to combine words
at 24 months is a reliable cluster predicting continuing language problems. The two Child
Report Forms at the end of the previous section are designed among other things to identify
the relevant risk factors for language impairment. They can be used in conjunction with esti-

mates of language status provided by the CDI to make informed decisions on intervention for
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a particular child.

Individual Profile

The structure of the forms allows for individual profiles to be constructed which examine
both overall scores (e.g., total gestures, total words understood, total words said, total
grammar complexity score) and patterns of performance on different components of the
forms. This information can be used both to identify children for whom intervention would
be appropriate, and to design specific intervention targets. The performance patterns identi-
fied can be at a general level —e.g., the relationship between words understood and words said
on the Words and Gestures form. For normally developing children, comprehension is gener-
ally well in advance of production in the period 12 -~ 16 months. Low comprehension scores in
this period would suggest that particular attention be paid to improving the child’s ability to
understand language. It is also possible to use the Words and Sentences form in particular for
a more detailed inspection of inter-component relations. For example the overall correlation
for total words and total grammar complexity is high suggesting that for the majority of chil-
dren in the 16 — 30 month range vocabulary and grammar grow in tandem. Departures from
this pattern (e.g., a vocabulary that was more advanced than grammar) would indicate inter-

vention concentrating on grammatical forms.
Monitoring Progress and Evaluation of Intervention

Once a child is identified as a slow language learner, and features of her individual pro-
file revealed, then the relevant long form can be used for regular monitoring either of her un-
aided developmental progress or, if intervention resources are available, the results of treat-
ment. Regular parental report using the CDI (at e.g., six month intervals) would be a valua-

ble addition to observational data and test measures.
3.2 Research Applications

There is now an extensive body of research using the CDI, and its adaptations in other
languages, to address issues in both normal and non-normal populations. As yet no detailed
research on speech and language disorders in Putonghua or Cantonese from the CDI is availa-
ble to us, and until such information is available, caution needs to be observed in the direct
application of the results of Western studies to Chinese-speaking clinical populations. Never-
theless the Western studies can be useful as a point of departure and for the purposes of e-

ventual comparison. Below we present a selection of the studies that have been performed
9

on a range of topics.
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Validity

A number of studies have examined the validity of the CDI. Reese and Read (2000) ex-
plored the predictive validity of a New Zealand English version of the Words and Sentences
form with normally developing children. They found excellent reliability and good predictive
validity, for expressive and receptive language tests, over a 21 month period from the time of
parental report. Researchers have also examined the validity of the instruments with popula-
tions whose language development is atypical. Miller et al. (1995) reviewed the concurrent
validity and predictive validity of the CDI by comparing results from parental report with la-
boratory measures of vocabulary in 44 children with Down syndrome with mental ages from
12 to 27 months, and 46 normally developing children of the same mental age. Significant
correlations, with values between .70 and .82, were obtained. Predictive validity was exam-
ined by measuring the vocabulary of 20 children with Down syndrome and 23 typically devel-
oping children first at approximately 20 months mental age and later at a mental age of ap-
proximately 28 months. Significant correlations were obtained between the MCDI at Time A
and all but one of the vocabulary measures at Time B.

Thal et al. (1999) addressed the validity of parent report for measuring language in chil-
dren with specific language delay who are older than 30 months, the maximum age for the
Words and Sentences form, but who have a language age within the range measured by the
instrument. Scores on the MCDI Words and Sentences were compared to behavioral meas-
ures of production of vocabulary and grammar in 39-to 49-month-old children with language
delay. Results indicated moderately high to high concurrent validity correlations in both do-
mains.,

The Miller et al. and Thal et al. studies provide support for the use of parent report in-
ventories with populations whose language learning is atypical. Provided it is possible via ob-
servational or test measures to establish an approximate language age which falls within the
range of the PCDI, parental report can be informative in the assessment of language status in
these children.

Late Talkers

The CDI and its adaptations into other languages have been used to identify ‘late talk-
ers’ and follow their developmental progress. English-speaking children with language im-
pairment (ESLD tend to be identified clinically quite late in the pre-school years. Because of
this very little is known about an impaired child’s early linguistic history. We tend not to
know the time at which they spoke their first words, the rate at which their vocabulary de-
veloped, or the time of onset of word combinations. We do know however what happens to
those children whose language impairment is not resolved. Bishop and Edmundson (1987) i-

dentified a large group of ESLI children at four years of age, whose impairment persisted at
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five and a half. These individuals were still linguistically challenged, on oral and literacy
tasks, more than a decade later, when they were 15 - 16 years of age (Stothard et al. 1998).
As language impairment is well established for some children by the age of four years, and is
apparently not easy to remediate, early identification of individuals at risk becomes an impor-
tant research aim, with a view to possible intervention. The PCDI and CCDI would allow the
identification of Putonghua-and Cantonese-speaking children at the low end of the distribu-
tion (typically, scoring below the tenth percentile). Studies which have used the CDI or its
adaptations to identify and track late talkers in English include a number of studies by Thal
and colleagues (1997, 1999, 2004) and by Klee, Pearce, and Carson (2000).

Preliminary information on late talkers identified via the CCDI is now available for Can-
tonese-speaking children from our norming study. The findings so far parallel those for Eng-
lish (Thal & Fletcher, 2004; Fletcher, Chan, Stokes, Tardif, & Leung, 2004). One year
after the initial CCDI norming in Hong Kong, around 300 children were followed up. There
were three groups involved—the top 10% of the original norming sample, the 10% in the
middle of the distribution, and the 10% of children scoring lowest (n = 118). One year lat-
er, 38% of the children originally identified as Late Talkers continued to perforrn below the
10th percentile for age. Their short form scores were significantly lower than a further 31%
who fell between the 10th and 25th percentiles for age, and the remainder of the children
whose scores were above the 50th percentile. Additionally, 10 children from the Middle
group (45 -55%ile in norming study) , as well a single child from the High group, fell below
the 10th percentile on the short form. These results underline the difficulty of predicting
outcomes for an individual child, solely on the basis of CDI performance. But as with the da-
ta on English, the Cantonese data indicates that for a substantial proportion of children iden-
tified by the CCDI as late talkers, problems with language development persist. Performance
on a naming task revealed that the three groups distinguished by vocabulary levels at follow-
up also differed significantly in the mean number of initial Cantonese consonants that they
had mastered. Moreover, the group of children whose short form vocabulary score was be-

low the 10th percentile also had very limited phonetic abilities.
The Influence of Inherent and External Variables on Language Development

The use of CDIs in the establishment of relatively large samples of children allows re-
searchers to assess the effects of both inherent and external variables on language develop-
ment. In the PCDI and CCDI norming studies reported in Part Four, we asked caregivers to

complete an extensive questionnaire about the children and thejr families, in addition to the

relevant CDI form. Fletcher et al. (2001) report on the relationship between some of these

variables and vocabulary scores on the Toddler forms and Hao et al. (2004) report on these

variables for the entire Beijing sample. While age is the most important independent variable

in accounting for vocabulary scores, family education level, personality characteristics, and
9
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gender are also significant variables. In Western studies maternal education level has been i-
dentified as a factor that influences rate of language development (Weismer et al. 1994). For
Putonghua-speaking families in Beijing, in which childcare is a grandparental as well as pa-
rental responsibility, it is the overall educational level of the extended family which seems to
influence language development. Gender is also significant — at the age levels with which the
PCDI is concerned, girls generally score higher than boys of the same age (see also Liang et
al. 2001; Hao et al., 2004). This accords with findings in other languages.

3.3 Versions of the CDI in Other Languages

The CDI website (see www. sci. sdsu. edu/cdi/foreign, html) lists around twenty adap-
tations of the original MCDIL There are several English versions, covering different varieties
of the language (in the USA, in Britain, New Zealand etc. ). Many European languages are
represented, including Icelandic. Outside Europe there are Hebrew and Japanese adapta-
tions. As the original authors of the MCDI emphasize, while these versions in other langua-
ges may maintain the structure of the original CDI, in content they must reflect the charac-

teristics of the language and culture they are designed for.
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4.1 Form Development

The Putonghua and Cantonese versions of the CDI have been under development for over
10 years. They have taken as their foundations research on children’s early language develop-
ment in English, the English versions of the CDI, and multiple naturalistic and experimental
studies of Putonghua- and Cantonese-speaking children’s language development. From these,
a total sample of 2,762 words were collected as potential items in a Putonghua CDI and a
comparable number for the Cantonese CDIL Initial piloting and discussions with caregivers a-
bout Putonghua-and Cantonese-speaking children’s early words reduced this list to an initial
set of forms used in pilot studies in 1994 and 1998—1999.

Preliminary Studies

An early version of the Putonghua Toddler form was used in a study of 24 20-month-old
Beijing toddlers and their caregivers in 1994, with results from the form examined for their
reliability and validity with laboratory observations of the same children. A detailed discus-
sion of these results and the differences between the original English Words and Sentences
MCDI and this interim version of the Putonghua CDI can be found in Tardif, Gelman, and
Xu (1999). Following this study, the form was again revised in a pilot study of 30 20-month
olds in Beijing. In addition, a Words and Gestures form was developed based on the natural-
istic data, the English CDI, and naturalistic data. A similar procedure was followed to devel-
op a preliminary version of the CCDI in Hong Kong (Wu, 1997). Each of the pilot forms
was tested on 30 12-month olds in Beijing and Hong Kong, respectively, and again examined
for reliability. In addition to examining the performance of children on items listed on the
form, we also asked caregivers to write in other words that their children could say which
were not listed on the forms and added or substituted words which appeared across multiple
respondents to the original forms. In some cases, we also deleted words deemed to be idiosyn-
cratic or too abstract for young children. The types of changes that we made to the CDI are de-

scribed below.
Cultural and Linguistic Adaptations of the CDI
Adaptations for Words

Adaptations of the words on the PCDI involved several different types of processes. The
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most straightforward was a simple translation and organization of everyday words into the
basic categories of “Sounds,” “People,” “Action Words,” and so on into Putonghua or Can-
tonese. In the final version of the forms, all but one of the categories (Quantifiers and Arti-
cles) in the English MCDI were preserved, and this category was changed to “Classifiers”
which was more appropriate for the grammar of Chinese languages. Overall, the total num-
ber of categories in the English and Putonghua Words and Gestures (Infant) and Words and
Sentences (Toddler) CDIs are identical. The Cantonese version of the “Words and Gestures”
forms does not include a section for “Classifiers” because this section consistently received
zero scores in our pilot testing.

The second type of process involved substitution of words that were appropriate for one
culture, but not for the other. This was particularly true for food items (e.g., cha2 7%, tea,
instead of coffee; zhoul ¥}, congee, instead of sandwich), kinship terms (which are more
specific in Chinese) , and action words (which are also more numerous in both Putonghua and
Cantonese, as seen in Figures 2. 2 and 2. 3).

In addition, we both added and deleted words that were appropriate for one culture but
not for the other, based on the availability of words and concepts and also the results from
the preliminary pilot studies. Additions included commonly appearing words from existing
databases: (1) of ten 20 — 26 month old Putonghua -speaking children; and (2) two databas-
es of 78 Cantonese-speaking children in Hong Kong who ranged from 12 to 66 months of age
(see the Beijing transcripts in the Mandarin corpus and the two Cantonese corpora on the
CHILDES database—Tardif, 1993; Lee et al., 1994; Fletcher et al., 2000; MacWhinney &

‘Snow, 1990). In particular, when we tried to translate items from the PCDI, we discovered
there were many English verbs which could not be translated adequately into a single Putong-
hua or Cantonese verb, Examples of this include “give,” which translates into two commonly
used Chinese verbs, % /bei2 and 3%, which differ in the intentions of the giver, and “wear,”
which translates as either &, to wear a hat versus %¢/zheuk, to wear clothes. The reverse
was true of other items such as several animal names which differ in English for juvenile and
adult forms such as “puppy” or “pony” versus “dog” or “horse,” but reduced to just one
form in Chinese since the juvenile forms simply take “small” as a prefix. Nonetheless, we did
include some commonly used variations such as “chick” (/N¥%) vs. “hen” (f:38)or “rooster”
(/A%8), even though the general process for these items is the same as for ones we excluded.
Another example of deletions occurred in the category of Furniture and Rooms since almost
no Beijing or Hong Kong families have a basement and the number of different types of
rooms and furniture in the average family’s house is more limited than in the United States.
A number of differences occur between the PCDI and CCDI forms and for these our selections
and substitutions of items were based on the same principles as the variations from the Eng-
lish forms, with differences sensitive to dialect and children’s daily experiences.

Finally, based on the frequency results from the pilot studies and comparing these fre-
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quencies to English, we also modified the order of presentation of categories and items on the
PCDI and CCDI from the English version of the CDIL In particular, because the Putonghua-
speaking children had a much higher number of Action Words and Games and Routines than
categories such as Rooms and Furniture, we re-ordered the appearance of the categories so
that the most frequently endorsed words would appear earlier in the form. For the English
form, the categories appear in frequency order, but the items appear alphabetically. For Chi-
nese, there is no reason to order the items alphabetically using the pinyin or Cantonese Ro-
manizaﬁon systems since the words appeared as Chinese characters. Thus, we grouped items
in each category into semantic subsets and then ordered the words within each semantic sub-
set according to frequency. For example, for Outside Things, we grouped “flower” (#£),
“tree” (), “leaf” (H-F/MM), and “grass” (EL) together and put these earlier in the list

than “wind” (K, “snow” (%), and “rain” (i) because their frequencies were higher.
Adaptations for Gestures

In the original English CDI, the Words and Gestures version ends with 5 sections of
communicative gestures, including: First Communicative Gestures (Section A) such as “ex-
tends arm to show you something he/she is holding”; Games and Routines (Section B) , such
as “play peekaboo”; Actions with Objects (Section C), such as “eat with a spoon or fork”;
Pretending to be a Parent (Section D), such as “put [doll or stuffed animal] to bed”; and
Imitating Other Adult Actions (Section E), such as “sweep with broom or mop. ”In addi-
tion, a sixth section, asking about Pretend Objects - children using one object as a replace-
ment for another - was also asked about and parents were asked to provide examples of such
instances.

In the PCDI and CCDI, we preserved the first 5 sections of this portion, but deleted the
Pretend Objects section because pilot testing of this section found that parents, even with
substantial explaining and coaching from the interviewers, had a very difficult time under-
standing what was meant by “pretend” object substitutions. In the English norming study,
this section was also found to be fraught with difficulties and responses deemed to be not ver-
y reliable, with the developers suggesting that this section not be used or be used with great
caution.

In the CDI, Section A consisted of 12 communicative gestures, whereas the PCDI and
CCDI each consists of 11 gestures. Of the original 12 gestures in English, 9 appeared in
roughly identical form on the PCDI/CCDI, and 1 (shrugs to indicate all gone) was modified
(changed to opens empty hands to indicate “all gone” to take Chinese body language into ac-
count. For the PCDI, 2 items (gestures “hush” and requests by opening and closing hand)
were dropped because they are not used frequently with children in this age range, and 1 item
(express “thanks” by clasping fists in front of chest) was added to take into account typical
gestures used by young Chinese children. For the CCDI, “hush” was kept instead of the
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“thank you” gesture because this gesture is not used in Hong Kong but the “hush” gesture
is. In Section B, the CDI contained 6 items, whereas the PCDI and CCDI contain only 5 i-
tems. Again, some items (sing, dance, play peekaboo) were preserved, whereas others
were dropped (play “so big”) or substituted, based on the types of communicative games in-
fants and their caregivers engaged in. In Section C, the MCDI contained 17 items, whereas
the PCDI contains 15 and the CCDI 14, with similar processes of adaption, deletion, and
substitution. Section D, Pretending to be a Parent, was a section that involved many more
deletions, from 13 items in the MCDI to just 5 items in the PCDI and 9 on the CCDI, because
pilot testing found that Chinese children and their caregivers engage in much less of this type
of behavior than American children and caregivers. Nonetheless, the items that were pre-
served (put to bed, feed with bottle, rock, kiss or hug, and talk to doll) were almost identi-
cal on the two forms. Section E was also shortened significantly, with 15 items on the MCDI
and just 7 on the PCDI, again because many of the items were simply inappropriate (e.g.,
vacuum, “drive” car) for the majority of Chinese children at this age. Of these 7 items, 6
were nearly identical to the MCDI items, whereas 1 (use a remote control/beeper/cell
phone) was a substitution that caregivers had suggested during pilot testing. In contrast, the
CCDI preserved many more of the MCDI items and substituted others from the PCDI for a

total of 15 in this section.

Adaptations for Sentences

The Words and Sentences/Toddler version of the English MCDI ends with 6 sections,
each measuring different aspects of a child’s early use of morphological markers, sentences
and complex speech. In the first section, caregivers are asked 5 questions about children’s
references to the past, future, and absent objects and events. In the second, (Part ID, there
are 5 sections, designed to measure children’s use of regular and irregular bound morphemes
(e.g., -ing, -ed, -s as well as irregular plurals and past tense forms), and on the structure of
children’s multiword utterances.

The general structure and intent of the MCDI were preserved in the PCDI, but because
of large differences in the grammatical structures of English and Chinese (e.g., English is an
inflectional language with tense and plural markers appearing on verbs and nouns them-
selves, whereas Chinese is an analytic language with verb and noun markings appearing as
separate morphemes) , there were a number of changes to this section of the instrument. As
with the MCDI, however, the first section following the vocabulary checklist asked caregiv-
ers about their children’s references to past, future, and absent objects and events — in es-
sence, to see if children are talking about things that are beyond the “here and now” and, if
so, how frequently they are doing so. In the second section (B), caregivers are asked about
grammatical morphemes, including resultative verb complements (e.g., % | % ; walk-ascend-

g0) , the possessive marker (f)), noun classifiers (e.g., 1~,%%), and the past perfect mark-
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ers (T and #3). Although these markers are quite different from the English forms asked for
on the MCDI, they are similarly important grammatical morphemes that appear on nouns and
verbs in Putonghua and Cantonese. Unlike English, however, neither Putonghua nor Can-
tonese has irregular markings on nouns or verbs, nor do children tend to “overregularize”
markings for these nouns and verbs, thus this entire section of the English MCDI was dele-
ted for the PCDI and CCDI. An additional item on the CCDI in this section was a question a-
bout “completion” complements in Cantonese, as these are used much more frequently to
mark “past” in Cantonese, especially in children’s speech.

Section C is similar to the MCDI, and asks whether and how often the child has begun
to combine words to make sentences of 2 or more words, and to provide examples of the 3
longest sentences that the child has said recently. Finally, Section D presents a series of i-
tems intended to express various communicative ideas with grammatical devices. Unlike the
English MCDI, where forced choice pairs are presented, both the PCDI and CCDI present a
list of possible ways that a child could say each sentence (varying from lesser to greater com-
plexity) and the caregiver is asked to choose the form that most closely resembles how the
child would currently express that phrase, or a similar phrase with the same types of gram-
matical structures. For example, if trying to express an inability to do something, would the
child simply use a negative marker (/") , or a negative marker and the verb CA~&), or would
they use the full resultative verb structure CN+ZE#¥) with an appropriately placed nega-
tive marker (B A#E3)? Although the types of structures tested are almost identical across
the two forms (PCDI and CCDI), this section is quite different for the two forms because of
the numerous differences in how these grammatical features are expressed. As with the vo-
cabulary section, it would be completely inappropriate to test children who speak one of

these languages (e.g., Putonghua) on the grammar section of the other (e.g., Cantonese).

4.2 The PCDI Norming Study (Beijing)

Sampling Procedure

Beijing is one of several major cosmopolitan centers of China with a population of
13,820,000, based on the 2000 census (National Bureau of Statistics, People’s Republic of
China, 2001), almost all of whom are Putonghua speakers. When we conducted our norming
study, the 2000 census data was not yet available and thus we used the 1990 census data to
inform our selection of districts in which to conduct the study. Beijing has 4 municipal dis-
tricts, Western (Fi3%) , Eastern (ZR#%) , Chongwen (£:3), and Xuanwu CER). According
to these data, the Western and Eastern districts, which lie closest to the center of the city
have higher overall levels of population, education, and salaries and include a mix of elite

government officials, well educated urbanites, as well as local and migrant working class
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families. In contrast, the two less central districts represented more working class popula-
tions with lower average levels of education and salary. Given that we wished to obtain a
population sample, we chose to sample from one of the more affluent inner city districts and
one of the more working class districts. Out of convenience because our research office was
Jocated there and because Eastern district now includes large populations of foreigners and
multinational firms, Western district was chosen to represent the more affluent district and,
by straws, Xuanwu was chosen to represent the more working class district.

In order to ensure population sampling, we collaborated with local Mother-Child Health
Clinics to obtain a list of potential participants of the right age. Once children of the appro-
priate age and sex were identified, we obtained printed lists of the children’s names and con-
tact information by district and by month of birth, but not by neighbourhood within each dis-
trict. Since each list was more comprehensive than the total number of participants we nee-
ded, we started calling parents by célling every fifth parent in Western district and every
third parent in Xuanwu, starting at the top again if this sampling method was exhausted and
we had not yet obtained the total number of participants. Our goal was to achieve a total of
70 children in each age group from 8-to 16 months for the Words and Gestures form and 16-
to 30 months for the Words and Sentences form, half male and half female, and half from
each district. Our final breakdown of children and their ages, sex, and district is presented

in Tables 4.1 and 4. 2, for each of the two forms.

Table 4. 1a Age and Gender Distribution of PCDI Normative
Sample for Words and Gestures, by District of Beijing

Words and Gestures Western District . Xuanwu District
TOTAL
Age in Months Males Females Males Females
8 18 17 17 18 70
9 18 17 17 19 71
10 18 17 17 19 71
11 18 17 17 18 70
12 19 16 17 18 70
13 18 18 17 19 07
14 18 19 17 18 72
5 18 17 17 18 70
16 19 16 17 18 70
TOTAL 164 154 153 165 636
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Table 4. 2a Age and Gender Distribution of PCDI Normative Sample for
Words and Sentences, by District of Beijing

Words and Sentences Western District Xuanwu District NTT
Age in Months Males Females Males Females
16 18 17 17 18 70
17 18 17 19 18 72
18 19 1\7 17 18 7l
19 19 17 16 18 70
20 18 17 18 18 71
21 18 17 18 18 71
22 19 17 17 18 7l
23 18 17 16 17 68
24 18 18 17 18 71
25 18 17 17 18 70
26 119 17 16 19) 71
27 18 17 17 17 69
28 18 17 17 19 71
29 18 17 17 18 70
30 18 17 17 18 70
TOTAL : 274 256 256 270 1056

Medical Exclusion Criteria

Three phases of medical exclusion were applied to the sample. First, if it was evident
from the child’s district health records that the child was rated as “normal” on the 6-and/or
12-month Denver Developmental Screening tests, of normal birthweight (2,500 grams is the
definition of low birthweight in China), full-term (at least 36 weeks and no more than 40
weeks gestational age at birth), had no record of oxygen deprivation during birth, and had
no congenital malformations, including cleft palate, or family history of deafness, the child’s
name was included on the list obtained from the District Health Office. Once researchers
contacted the parents by telephone, parents were again asked about these general screening
questions, the mother and father’s level of education (few adults have been officially identi-
fied as mentally retarded in China, but we took as a proxy that adults of this generation who
were unable to complete 4 or more years of primary education were most likely to have severe
cognitive deficits), the native language of the child’s primary caregivers, and their child’s

general developmental progress. From this telephone screening, any children who were
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found to not to fit the above criteria, be developmentally delayed, have severe feeding prob-
lems, or long hospitalization histories, or had parents who were congenitally deaf, fell below
our educational cutoff, or were not native speakers of Putonghua were excluded from the
study. During our face-to-face interviews, we again asked these questions in our detailed
background questionnaires and collected data on all children whose homes we visited, but
dropped roughly a dozen children from our final norming sample because they met our medi-

cal and demographic exclusion criteria.
Demographic Description of the Sample

The final sample consisted of 636 8 — 16 month old infants, and 1,056 16 -~ 30 month old
toddlers, roughly half male and female and approximately 70 children in each monthly age
group, as indicated in Tables 4.1 and 4. 2.

As mentioned earlier, the people who were identified as “primary caregivers” and with
whom we conducted the interviews were primarily mothers, although a significant number of
fathers and both maternal and paternal grandparents, as well as other relatives or combina-
tions of parental and other caregivers also participated. The exact breakdown of respondents

is shown below, in Figure 4. 1a.

13%

] Mother

12%
[[] Father

M+F
I Maternal GPs

4%

[7] Paternal GPs

[] Other

58%

Figure 4. 1a Beijing Norming Study Interview Respondents

The educational levels of these caregivers were generally high and in keeping with age
trends for the city of Beijing, with the vast majority of both mothers and fathers having at
least a high school education. Educational levels for grandparents, however, were not as
high, again in keeping with age trends for Beijing and China as a whole. In Table 4. 3, we
list frequencies for each level of education of the children’s parents and grandparents. An in-
teresting feature of the families in this sample and, most likely Chinese families more gener-
ally, is that the correlations between levels of education for couples in each generation was

consistently very high (hovering around .70) for both the mothers and fathers of the children
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and for each set of grandparents. However, the correlations between the parents and their
own parents were more moderate, ranging from .33 to .40, and correlations between in-laws
ranging from .26 to .29. Interestingly, the lowest correlations were between the children’s
mothers and the paternal grandmothers (.26), the mother-daughter-in-law relationship that

has oft been cited as a source of tension in many Chinese families.

Table 4. 3a Educational Levels for Parents and Grandparents of Children in Beijing Norming Sample

Education i . Maternal Maternal Paternal Paternal

Level GMother GFather GMother GFather
<3 Years 2 0 239 103 371 145
4 -6 Years il 4 320 254 3311 296
7 -9 Years 191 187 495 466 431 460
10-12 Years 696 648 399 378 3! 345
Tech College 437 2355 72 174 75 139
University 297 377 1168 305 146 290
Post-Univers 62 122 1 3 4 5
Missing 0 0 13 9 i3 12

Although it was mostly family members who took care of the children in this Beijing
sample, there is another group of caregivers who take care of a significant proportion of Chi-
nese children during their early years. In this Beijing sample, a total of 394 children (23%)
were taken care of by non-family members during the day. The identity of the caregivers var-
ied, but 176 children (10%) were listed as being taken care of by hired nannies, or “aunt-
ies. ” Of these 176 aunties, by far the large majority (166, or 94%) spoke some form of Pu-
tonghua as their native language. Nonetheless, 131 (74%) came from outside of Beijing and
the general level of education of these “aunties” was typically lower than that of the parents,
with 88 (50%) having only received a junior middle school (7 - 9 years) education, 43
(24%0) with 6 years of primary education or less, and only 41 (23%) with a high school (12
years) education. Interestingly, although there were high correlations between education
levels of various family members, the correlations between family members and hired
nannies’ educational levels failed to reach significance.

Income levels for both the mothers and fathers of this study were between 1,000 to 1,
999 Chinese yuan each per month, above the national average, but only slightly above
Beijing’s average standard of living at the time the data were collected. On average, the fami-
lies were composed of 4. 2 people, with a mean of 52. 4 square meters of living space and

50% of the families had purchased their own homes either through their work units or private
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purchases. Although families had an average of 4 people, 3-and 5-person families were more
common than any other type, making up 37. 4% and 26. 8% of the sample, respectively. In
other words, the children tended to live in either nuclear families with one child or nuclear
families with one child and either the maternal or paternal grandparents. Of the 1692 chil-
dren, 1658 children were only-children, 20 were twins, and only 14 children came from mul-
tiple child families. Three of these 14 children were first born and 11 were second born.
The mean maternal gestation period for the children was 39. 56 weeks (SD = 1. 05
weeks) and the mean birthweight was 3. 43 kilograms (SD = 0. 43 kgs). All children were
healthy and had normal births, and although a small proportion of the children, (N = 213,
or 12. 6%) had been hospitalized at some point before the study was conducted, over 80 per-
cent of these hospitalizations were for 2 weeks or less. None of the children were reported to

have hearing problems and only 2 children had a history of otitis media.
Exposure to a Second Language

One of the selection criteria for our norming study was that the child be exposed to Pu-
tonghua as a native language in the home. Thus, it is not surprising that although 145
(8.6%) of the mothers did not list Putonghua as their native language, all but one of the
mothers spoke Putonghua as the only language to their child and the one mother who repor-
ted speaking another language to her child spoke both Putonghua and Mongolian, her native
language, to the child. Similarly, a total of 99. 2% of the fathers spoke Putonghua to their
child even though a full 10. 9% of them spoke languages other than Putonghua as their native
language. Of the non-Putonghua speakers, most spoke other dialects of Chinese, although 3
of the fathers spoke Mongolian and one spoke Japanese as their native languages. In total,
roughly 94% of the children were exposed only to Putonghua, whereas 11 children (0. 7%)
were also exposed to English and 94 children (5. 6%) were exposed to other languages, in-

cluding Mongolian, Japanese, and other dialects of Chinese in the home.

4.3 The CCDI Norming Study (Hong Kong)

Sampling Procedure

Hong Kong is one of the most cosmopolitan cities in the world with a population of 6. 8
million and a total area of just 420 square miles and now 3 official languages — English, Can-
tonese, and Putonghua. Despite the linguistic complexity of the territory, over 95% of Hong
Kong residents consider themselves to be native-speakers of Cantonese, with high concentra-
tions of English- and Putonghua-speakers living on Hong Kong island and in the northern
New Territories, respectively. To obtain a representative population of native Cantonese-

speakers, we collaborated with the Department of Health’s Maternal and Child Health Divi-
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sion, statisticians on their staff and chose to sample at random from healthy infants and tod-
dlers at five Maternal and Child Health Clinics on Hong Kong island (1), Kowloon (2), and
the New Territories (2).

Once the MCHCs were chosen, our researchers worked together with local health work-
ers to obtain a list of potential participants of the right age. Since each list was more compre-
hensive than the total number of participants we needed, we started calling parents by calling
every second or third parent on our lists (depending on the population at the local MCHO),
starting at the top again if this sampling method was exhausted and we had not yet obtained
the total number of participants. Our goal was to achieve a total of 70 children in each age
group from 8 to 16 months for the Words and Gestures form and 16 to 30 months for the
Words and Sentences form, half male and half female, and sampled at rates that were repre-
sentative of the populations in each MCHC. Our final breakdown of children and their ages,

sex, and district is presented in Tables 4. 1b and 4. 2b, for each of the two forms.

Table 4. 1b Age and Gender Distribution of CCDI Normative Sample for Words and Gestures,
by District of Hong Kong SAR

Words and o L )
Hong Kong District Kowloon District New Territories District
Gestures
TOTAL
Age in
Males Females Males Females Males Females
Months
8 W 7 11 12 18 16 fal
9 6 6 13 11 i3 21 70
10 5 8 10 12 20 17 72
11 7 7 11 14 18 15 72
12 4 7 15 13 18 19 76
13 4 6 12 7 19 19 67
14 7 6 10 11 20 19 73
15 7 5 11 11 18 16 68
16 5 7 7 9 21 20 69
TOTAL 5%, 59 100 100 165 162 638
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Table 4.2b Age and Gender Distribution of CCDI Normative Sample for Words and Sentences,
by District of Hong Kong SAR

Words and b
Hong Kong District Kowloon District New Territories District
Gestures
: TOTAL
Age in
Males Females Males Females Males Females

Months
16 3 5 7 3 12 15 45
17 8 7 11 11 112 12 61
18 6 7 14 17 13 9 66
19 7 7 14 12 15 11 66
20 7 7 IV 112 12 18 73
21 3 6 1l 115 18 19 72
22 6 & 9 13 17 15 63
23 5 7 14 13 18 ¥ 74
24 6 6 14 115 , 17 11 69
25 5 5 14 14 16 13 65
26 6 5 15 10 17 15 68
24 6 5 11 11 12 15 60
28 7 2 13 11 15 18 66
29 7 6 10 5 18 15 71
30 7 7 17 12 113 1152 68

TOTAL 89 83 191 184 225 215 987

Medical Exclusion Criteria

Three phases of medical exclusion were applied to the sample. First, if it was evident
from the child’s district health records that the child was rated as “normal” across multiple
pediatric visits (did not enter into the “referral” range on more than one visit for any area of
development) , of normal birthweight (2,500 grams), full-term (at least 36 weeks and no
more than 40 weeks gestational age at birth), had no record of oxygen deprivation during
birth, and had no congenital malformations, including cleft palate, or family history of deaf-
ness, the child’s name was included on the list obtained from the MCHC. Once researchers
contacted the parents by telephone, parents were again asked about these general screening
questions, the native language of the child’s primary caregivers, and their child’s general de-
velopmental progress. From this telephone screening, any children who were found to not fit

the above criteria, be developmentally delayed, have severe feeding problems, long hospitali-
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zation histories, had parents who were congenitally deaf, or were not native speakers of Can-
tonese were excluded from the study. During our face-to-face interviews, we again asked
these questions in our detailed background questionnaires and collected data on all children
whose homes we visited, but dropped seven children from our final norming sample because

they met our medical and/or demographic exclusion criteria.

Demographic Description of the Sample

The final sample consisted of 638 8 — 16 month old infants, and 937 16 - 30 month old
toddlers, roughly half male and female and approximately 70 children in each monthly age
group, as indicated in Tables 4. 1b and 4. 2b.

As mentioned earlier, the people who were identified as “primary caregivers” and with
whom we conducted the interviews were primarily mothers (75%), although a significant
number of fathers (12% total) and other relatives (9%) also participated. The exact break-

down of respondents is shown below, in Figure 4. 1b.

O A.Mother
[ B.Father

A C.M+F

M D.Other relatives

O E.Combo (relatives)
0O F.Combo (nanny)

Figure 4. 1b Hong Kong Norming Study Interview Respondents

The educational levels of these caregivers was typical for age trends in Hong Kong, with
the vast majority of both mothers and fathers having at least a high school education (Form
5). Educational levels for grandparents, however, were not as high, again in keeping with
age trends for Hong Kong. In Table 4. 3b, we list frequencies for each level of education of

the children’s parents and grandparents.
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Table 4. 3b  Educational Levels for Parents and Grandparents of Children in Hong Kong Norming Sample

Education Level Mother Father Maternal Maternal Paternal Paternal

GMother GFather GMother GFather
< 3 Years 10 21 786 597 860 686
4-6 Years 85 105 472 490 347 380
7-9 Years (Form 5) 1021 828 238 308 206 293
10-12 Years (Form 7) 119 109 07, 37 13 27
Tech College 137 167 16 30 5 28
University 22! 327 31 75 21 55
Post-University 32 60 0 0 1 0
Missing 0 8 60 88 156 196

In Hong Kong, a total of 1,060 children (65%) were taken care of by somebody other
than their parents during the day. The identity of the caregivers varied, but 342 children
(21%) were taken care of by hired helpers, or “maids. ” Of these, 336 (98%) came from
outside of Hong Kong, with the majority (204, or 61%) from the Philippines. The mean ed-
ucation level of the majority of the “maids” is similar to that of the majority of the children’s
parents. As in Beijing, there was a high correlation between the education levels of mothers
and fathers. In Hong Kong, however, there was also a significant correlation between the
education levels of parents and “maids. ”

The majority (93%) of the households in which the children lived comprised between 3
and 6 people. Half of the children (812) were only children, another 84 (5.2%) were first-
borns, 573 (35%) were second-borns, and 156 (9. 6%) were third- to sixth-born children in
their family. Fourteen of the children were twins.

The mean maternal gestation period for the children was 39. 6 weeks (SD = 1. 5 weeks)
and the mean birthweight was 3. 28 kilograms (SD = 0. 48 kgs). All children were healthy
and had normal births, although a very small proportion of the children, (N = 24) had been
hospitalized for more than a month at some point before the study was conducted. Forty-four
(2. 7%) had a history of otitis media, 1 child had hearing problems, 6 children had visual im-
pairments, 1 child had a repaired cleft palate, and another 60 children (3. 7%) were reported

to have other abnormalities.

Exposure to a Second Language

One of the selection criteria for our norming study was that the child be exposed to Can-
tonese as a native language in the home. Nonetheless, 252 mothers (15. 5%) did not list

Cantonese as their native language and 154 (9. 5%) of the fathers were not native-speakers of
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Cantonese. However, only 99 mothers (6. 1%) and 69 fathers (4. 3%) reported that they
did not speak Cantonese to their child. In all, 103 children lived in households where neither
parent spoke Cantonese as a native language. Of the total sample, 971 children (61 %) were
exposed only to Cantonese, 343 (21%) were exposed to both Cantonese and English, 78
children (4. 9%) had Putonghua, as well as Cantonese, spoken at home, and there were 196
children (12.1%) who had languages other than Cantonese, English, or Putonghua in the

home.

4.4 Developmental Trends in Communicative Skills

Developmental Trends for the Components of the CDI (Words and Gestures)
Part One: Early Language

Section A: First Signs of Understanding

This section involved 3 questions about phrases that children should understand in order
to demonstrate rudimentary comprehension in their earliest stages of language development:

> and responding when asked to look for

responding to their own name, responding to “no,’
mommy or daddy. At 8 months of age, all of the children were reported to respond to their
own name, over half were responding to “no” and almost 90% of the children were also re-
sponding when asked to look for mommy or daddy. By 11 months of age, over 90% of chil-
dren responded appropriately to all 3 types of questions.

Although it may seem not so useful to ask these questions given such a high rate of posi-
tive responding, it is important, especially for the youngest children and children with lan-
guage delay, to include items to reassure parents that their children are at least showing the
rudimentary understandings of language. In addition, children who do not show any of these
early signs of understanding may be at risk for language and/or hearing development and

should be followed up for further testing immediately.
Section B: Understanding Phrases

In this section, a total of 27 short phrases commonly used with young children were lis-
ted and caregivers were asked to say if their child “understood” or “did not understand” each
of the phrases if used in context, as indicated by the infant’s responding appropriately to the
phrase. As can be seen in Figure 4. 2, the number of phrases that infants can understand ran-
ges from about 13 at 8 months, to over 25 phrases at 16 months, with quite a bit of variation
in the first year of life and less variability after 12 months, but much similarity across the 2

samples.
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Figure 4.2 Number of Phrases children can understand as reported on PCDI/CCDI,
Words and Gestures

Section C: Starting to Talk

This section contains 4 questions, 2 of which are identical to the English MCDI, and 2
of which were added as a result of observations of and suggestions by Mandarin-speaking car-
egivers and their children. In this section, what is of interest is whether the child is begin-
ning to express him/herself through verbal means and, if so, how. In the original MCDI,
caregivers were asked how often the child “imitates” words or parts of sentences spoken by
the parents and how often the child names or labels things. In the PCDI, we also asked how
often the child makes vocalizations (grunts) together with a point, as well as how often they
use the verb “want” () to refer to an object of desire. As can be seen from Figure 4. 3, o-
ver 70%4 of the 8-month-olds were already expressing communicative intentions with points
and vocalizations, and this became nearly universal by the age of 11 months. Unlike English,
however, the Beijing children in our norming study were not reported to be “imitating”
words or phrases said by their parents at high rates until they were over a year old. In addi-
tion, in keeping with other findings on the use of nouns and verbs in Mandarin-speaking
children’s early language (Tardif, 1996; Tardif, Gelman, & Xu, 1999) they began to use
the word “want” to refer to objects of desire at the same time or earlier than they used the
object labels themselves. Nonetheless, by 16-months of age, over 70% of children were imi-
tating and using “want” and over 50% of these Mandarin-speaking children were using object
names to label objects. Although these percentages are somewhat lower than the English-
speaking norming sample reported by Fenson et al. (1993), the general trajectory is similar
and, if both using the term “want” and labeling are taken together, by 14 months of age, o-

ver 50% and over 75% of the 16-month-olds are using one of these linguistic strategies to
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communicate, which is almost identical to the English data for labeling. Nonetheless, our
data suggest that is important to consider all of these strategies for Putonghua-speaking chil-
dren, rather than just labeling and imitating, in order to avoid over-identifying children at

potential risk for language delay.
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Figure 4. 3a  Percent of children reported to use Linguistic Forms of Commu-

nication on PCDI (B]J), Words and Gestures
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Figure 4. 3b  Percent of children reported to use Linguistic Forms of Communi-
cation on CCDI (HK), Words and Gestures

Section D: Vocabulary

In the Words and Gestures form, a total of 411 words were listed and caregivers were
asked if their child could either “understand” or could both “understand and say” each of the
words in the list. As with English and other languages, young Chinese-speaking children’s
abilities to comprehend (“understand”) language far exceed their abilities to actually use it

productively. In Figure 4. 4, the mean number of words that a child could understand are
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plotted for each age group, with 8-month-olds reported to understand a mean of 100 words,
and 16-month-olds reported to understand over 300 words. While these numbers are much
higher than (roughly double) those reported for English-speaking children in Fenson et al. ’s
(1993) norming study of the MCDI, the general pattern of growth is similar. Although we
were very careful in our interviews to stress strict criteria for “understanding” of individual
words, it is possible that caregivers nonetheless overestimated the proportions of words un-
derstood by their children. Interestingly, however, this phenomenon was also reported for a
small group of English-speaking mothers in the MCDI norming study, suggesting that maybe
infants actually do understand more words than previous research had indicated, even by this

very early age.
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Figure 4.4 Mean Number of Words children Can Understand as reported on
PCDI/CCDI, Words and Gestures

Figure 4. 5(below) , shows the number of words that children were reported to be able
to “say” at each of the monthly age groups tested. As with English, 8-month-olds were re-
ported to be able to say only 1 or 2 words, whereas the number steadily increased with age
for both the PCDI and CCDI norming samples. Since there were considerable gender differ-
ences in the number of words that boys and girls were reported to be able to say, with girls
noticeably outperforming boys from 12 months of age onwards, caution should be taken to
use the percentile tables that are separated by gender when interpreting a child’s “can say”
score,

In addition, note the considerable variability in the numbers of words children are repor-
ted to both “understand” and “can say” that was present in our sample as well as the English
MCDI norming sample. Again, although this variability may reflect differences in caregivers’

understandings of what constitutes being able to “say” a word, because of our careful inter-
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viewing procedures, we believe they are more reflective of the actual variability in children’s
very early linguistic comprehension and production abilities and, quite likely, reflective also

of the variety of childcare circumstances and direct linguistic interaction children are exposed to.
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Figure 4.5 Mean Number of Words children Can Say as reported on PCDI/CCDI, Words and Gestures

Part Two: Actions and Gestures

As noted in earlier sections, there were different numbers of items for this portion on
the PCDI and CCDI. Thus, comparisons across samples for this portion of the form are inap-

propriate. Nonetheless, Figure 4. 6 shows that, in both samples, as the children got older,

50

45 M_
/‘/
40 , {
. 7.
30 I/z 1A
I O

25 i ' E

- --#-—HK
20 /¥

10

Mean Gestures

5

| | | | | |
0 1 T 1 1 f T i i

Age in Months

Figure 4.6 Mean Number of Communicative Gestures children reported to use on PCDI/CCDI, Words
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they used more and more of these gestures. As with the words, girls were slightly better o-
verall, but this was most pronounced in only 2 of the sections ~ “early gestures” (Section A)
and “pretend play” (Section D). Thus, caution should be used and the percentile tables by
gender should be consulted when interpreting children’s gesture scores.

A clear pattern, shown in Figure 4. 7a and 4. 7b, also emerged across the 5 different
types of communicative gestures. As with the English MCDI results and suggestions from
the literature, the items in Sections A and B (Early Gestures and Games and Routines) were
the easiest for the children, followed by those in Sections C and E (Actions on Objects and
Imitate Adult Actions), with Section D (Pretend) being the hardest and items from this sec-

tion acquired by the smallest number of children.
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Figure 4. 7a Percent of Communicative Actions and Gestures, by Section, on PCDI Words and Gestures
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Developmental Trends for the Components of the CDI (Words and Sentences)

Part One: Vocabulary

As with the Infant (Words and Gestures) data, the number of words 16-to 30-month-old
children were reported to “say” on the Toddler (Words and Sentences) version of the PCDI
increased consistently with age, reaching a plateau, near the total possible score of 799, at
29 to 30 months of age. Hong Kong children had lower means for the entire age range of the
form. In addition, like the Infant data, and the English MCDI norming study data, girls ten-
ded to outperform boys on this measure, reaching equivalent levels of vocabulary perform-
ance 1 to 2 months ahead of the boys, on average. The mean levels of performance, overall,
for both boys and girls are shown in Figure 4. 8, but the percentile tables for each gender in
Appendices A and B should be consulted for interpreting individual children’s results for all

sections of the Words and Sentences Inventory.
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Figure 4. 8 Mean Number of Words Produced as reported on the PCDI/CCDI,

Words and Sentences

Part Two: From Words to Sentences

Section A: How Children Use Words

In this section, caregivers were asked 5 questions about what types of things children re-
ferred to when speaking and, specifically, whether they were able to talk about objects, e-

vents, and people that were not present in the “here and now. ”As shown in Figures 4. 9a and
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4. 9b, at 16 months of age, almost all children are able to look for objects or people that were
not present in the environment when asked to by an adult and most children are also able to
refer to an object by its owner, even when the owner of the object is not present. It is not
until children start to combine words, however, that they also start to refer to things that
are absent, or to talk about past or future events. In fact, these 3 types of talk functions ap-
pear to develop in parallel at exactly the time that children are beginning to combine sen-
tences, with some children developing one of these functions earlier and others later and vice
versa. As with English, by 24 months of age, almost all children were able to extend beyond
the “here and now” using all of these different types of references at least “some of the time”

and most children did this “frequently. ”
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Figure 4. 9a Mean Percent of children reported to Combine Words and Talk about Things Be-
yond the “Here and Now” on PCDI (Beijing) , Words and Sentences
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Figure 4. 9b Mean Percent of children reported to Combine Words and Talk about Things Be-
yond‘ the “Here and Now” on CCDI (Hong Kong), Words and Sentences

Section B: Sentences and Phrases

In this section, caregivers were asked not about the functions of their children’s speech
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(referring to past events, etc. ), but about their forms—the grammatical words used to per-
form these functions. As shown in Figures 4. 10a and 4. 10b, the four different forms meas-
ured in this section all tended to develop at roughly the same ages, with most children using
all 4 forms by 24 months of age and over 90% of children using them by 28 months of age.
Interestingly, these data are somewhat different from English in that markings on nouns
(plurals and possessives in English, classifiers and possessives in Putonghua and Cantonese)
appeared no earlier than markings on verbs (-ing and -ed for English, resultative comple-

ments and perfective “guo” or “le” for Putonghua). In fact, the classifiers appeared to be

slightly slower to develop than any of the other markings.
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Figure 4. 11 Mean Length of Longest Sentences children reported to produce on PCDI/CCDI

Section C: Combining Words

In this section, caregivers were asked whether their child had started combining words
to form sentences and, if so, to provide 3 examples of the longest sentences that their child
had uttered recently. As shown above, in Figure 4. 8, by 20 months of age, just over 50% of
children had started to combine words into sentences, and by 24 months of age, roughly
90% were doing so. Interestingly, despite the enormous differences between the grammatical
structures of English, Putonghua, and Cantonese, the lengths of sentences at various ages
throughout the 16-to 30-month-old span were nearly identical for these norming study sam-
ples, with all groups of children starting out with utterances that were mostly 1 word in
length at 16 months, growing to 4 to 5 words in length at 24 months, and reaching 8 to 9

words by 30 months of age (see Fenson et al., 1993, p. 61 for comparison).

Section D: Complexity of Children’s Sentences

In the final section, caregivers were given a list of 27 (26) groups of sentences. For each
group, from 2 to 5 alternatives appeared, increasing in order of grammatical complexity, and
caregivers were asked to choose which way of saying the phrase most closely approximated
their child’s way of expressing the given meaning at time of testing. The scoring for this sec-
tion is somewhat different from the English MCDI, in that we scored a “0” if the caregiver
claimed that the child did not yet express this type of meaning and form or if the form was
simpler than the simplest listed for an item, and then increments of “1” were used for each
more complex form. Thus, for question 5, which asks about how children express desires

and lists 4 alternative expressions, from a simple expression of what is desired (e.g., “drink
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water”) through to a complete expression with personal pronoun, the desire verb, and what

is desired (e.g., “I want [to] drink water”), children were given a score of 1 if they simply
said “drink water”, a score of 2 if they said “I drink water”, 3 for “want [ to] drink water”
and 4 for “I want [ to] drink water,” with the order of alternatives determined in pilot testing
of this scale. In the English MCDI, children were given 0 for not expressing or using the
simple form, and 1 for using the complex form, but this was deemed inappropriate for Chi-
nese where many of the simple forms, while not complete, are also grammatically correct,
just not “complex. ” As shown in Figure 4. 12, despite these differences in scoring, the youn-
gest children in the sample scored close to zero, with the older children (30-month-olds) sco-
ring close to the ceiling of 81 points. Significant differences obtained for our 2 samples, with
Beijing toddlers scoring higher on this measure, particularly from 21 months of age onwards.
Again, girls were slightly ahead of boys on this measure, so the detailed Tables broken down
by gender in Appendixes A and B should be used when interpreting any individual child’s

Scores.
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Figure 4. 12  Sentence Complexity Scores on Words and Sentences, PCDI/CCDI
4.5 Relations Among the CDI Subscales

An important question to ask about the CDI measures is how children’s performance on
one portion of the scale may be related to other portions. If all of the different sections of the
CDI are highly related to each other, then there would be no reason to include all sections. In
contrast, if the different sections were not at all related to each other, then it would not be

clear if they were all measures of children’s early language development, Ideally, the differ-

ent sections of the instruments should be related to each other, but modestly so. In order to
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examine this, we looked at the correlations between different sections of the CDI Words and

Gestures and Words and Sentences forms in our norming study.

Intercorrelations Among the Components of the CDI (Words and Gestures)

As shown in Tables 4. 4a and 4. 4b, there are rather modest correlations between some
components of the CDI and relatively high correlations between other components. Not too
surprisingly, the highest correlations exist between similar types of measures — the early un-
derstanding of phrases in part one of the PCDI Words and Gestures and being able to “under-
stand” (comprehension) of vocabulary items. Interestingly, however, children’s production
of communicative gestures is more highly related to children’s vocabulary comprehension
than it is to what they can actually say at this early stage of language development. Note,
however, that this is consistent with data from the English MCDI norming study and from
suggestions in the literature (e.g., Bates et al., 1989; Thal & Bates, 1988; Tamis-Lamonda
& Bornstein, 1990) that children’s early use of gestures are much more closely related to
their ability to understand language and communicative intents than their abilities to produce
it when they are at the beginning stages of language development. Relations between vocabu-
lary comprehension and vocabulary production were significant, even when age was partialed
out, but it is clear that these two components of language development are also somewhat in-
dependent.

In general, then, this suggests that children who score high on measures of comprehen-
sion are also likely to score high on gesture use. Nonetheless, children who understand a lot
of language early on are not necessarily the same children who will be “early talkers,” al-
though some children will certainly be both early comprehenders and early talkers (or late
comprehenders and late talkers).

When interpreting discrepancies between individual children’s percentile scores across
the various components of the PCDI/CCDI, consideration should be made of the general rela-
tionships across scales. Thus, it would be more surprising if a child had percentile scores
that varied dramatically between the gesture and comprehension portions of the scale than if
the child’s scores differed between the comprehension and production portions of the scale.
In making these interpretations, care should also be taken, especially for children at the ex-
treme ends of the age group for which the scale was normed, that no “floor” or “ceiling”
effects are present. Remember that the “understanding phrases” section is a relatively easy
portion of the scale, with even the 8-month-olds able to understand roughly half the items in
this section (see Figure 4. 2) , whereas vocabulary production is something that develops lat-

er and doesn’t really start to take off until 14-or 15-months of age.
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Table 4. 4a Intercorrelations (Simple and with Age Partialed Out) Between Major Sections
of the Words and Gestures PCDI (Beijing) Subsections (n=636)

Style of Vocabulary Vocabulary
: Gestures
Starting to Talk Comprehension Production
Understanding Phrases .50/.19 .80/.65 .29/.00™ .76/.55
Vocabulary Comprehension .60/.30 —/— .48/.24 .85/.67
Vocabulary Production .63/.49 == .41/.09*%
Gestures .60/.25 e

All correlations significant at p < .001, except as marked. * not significant, * p <C.05. First value in each pair repre-

sents simple bivariate correlations, second value is correlation with age partialed out.

Table 4. 4b Intercorrelations (Simple and with Age Partialed Out) Between Major Sections of
the Words and Gestures CCDI (Hong Kong) Subsections (n=638)

Style of Vocabulary Vocabulary
Gestures
Starting to Talk Comprehension Production
Understanding Phrases .40/.21 .88/.84 .41/.32 R5RY 837
Vocabulary Comprehension .44/.22 e .45/.36 .61/.37
Vocabulary Production .18/.047" , —)— .33/.18
Gestures .62/.44 —/—

All correlations significant at p < .001, except as marked. T not significant. First value in each pair represents simple

bivariate correlations, second value is correlation with age partialed out.

Intercorrelations Among the Components of the CDI (Words and Sentences)

As can be seen below, in Tables 4. 5a and 4. 5b, the relationships between all compo-
nents of the Words and Sentences scales for both the PCDI and the CCDI are high and signifi-
cant, even with age partialed out. The highest correlations exist between the 3 major compo-
nents of the instrument (vocabulary, complexity, and the combined talk functions and sen-
tence structure scores) , with somewhat lower but still extremely high correlations between
the length of children’s sentences and their vocabulary production. However, even though
these very high correlations are suggestive of significant overlap in constructs measured, they
do not mean that portions of the instrument can be deleted entirely. Rather, children for
whom language delay or disorder may be suspected should be tested on all portions of the in-

strument, and disproportional scores on the various aspects should be examined carefully as

they may have strong clinical implications.
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Table 4. 5a  Intercorrelations (Simple and with Age Partialed Out) Between Major Sections
of the Words and Sentences PCDI (Beijing) Subsections (n=636)

Mean Length of Talk Functions & Sentence

Longest Sentence Sentence Structure Complexity
Vocabulary Production NT853 .92/.84 .90/.76
Talk Functions &Sentence Structure .76/.54 == .88/.75
Sentence Complexity .85/.71 ==

All correlations significant at p <(.001. First value in each pair represents simple bivariate correlations, second value is

correlation with age partialled out.

Table 4. 5Sb  Intercorrelations (Simple and with Age Partialed Out)
Between Major Sections of the Words and Sentences CCDI (Hong Kong) Subsections (n=638)

Mean Length of Talk Functions & Sentence

Longest Sentence Sentence Structure Complexity
Vocabulary Production .67/.55 .90/.74 .93/.81
Talk Functions & Sentence Structure .62/.50 —/— .89/.74
Sentence Complexity .72/.61 e

All correlations significant at p << .001. First value in each pair represents simple bivariate correlations, second value is

correlation with age partialed out.

4.6 Reliability of the CDI Forms

Reliability refers to how consistent a test is at resulting in the same measurement. For
the PCDI norming study, 3 methods of reliability were assessed: internal consistency (how
likely each of the items on the scale are measuring the same ability); test-retest reliability
(how likely one is to receive a similar ability ranking when the same test is used at different
times) ; and standard error of the mean (how much a “normal” sample is likely to vary from
the mean). Because the standard error of the mean has been presented in many of the preced-

ing descriptions and graphs of our findings, it will not be discussed in detail here.

Internal Consistency

Internal consistency was calculated by computing Cronbach’s alpha for individual items
within every subsection of the Words and Gestures and Words and Sentences PCDI forms, as
well as for subscales of the vocabulary and other sections of the forms. Individual item relia-
bilities for the Infant (Words and Gestures) and Toddler (Words and Sentences) Vocabulary
Production categories ranged from .84 (Infant “Can Say” for Vehicles) to .99 (Infant “Can
Say” Verbs; Toddler “Can Say” Verbs, Things to Eat/Drink, Adjectives, and Household I-
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tems).
. ({54 b4 D
In addition, each of the vocabulary categories was then treated as an “item” to examine

the consistency of the vocabulary scale across the 20 Infant categories and 24 Toddler catego-
ries of words. For infants, alpha values were .93 for both Vocabulary Comprehension and
" Vocabulary Production, and they were also .93 for Toddler Vocabulary Production, sugges-
ting extremely high reliability across the categories and across the entire age range for which
the instrument was normed. Nonetheless, item-total correlations were best for categories in
the middle of the scale than for the very first portion (Sounds) and for the final portions of
the scales (Direction Words, Numerals/Quantifiers, Question Words, Pronouns, Classifi-
ers, Sentence Final Particles, Time Words, Auxiliaries, and Conjunctions). This is because
of both ceiling and floor effects, with the first category acquired early and almost complete-
ly, and the latter categories completely acquired by only a few children even for the oldest
group in our norming study. Thus, these findings do not speak to a lack of reliability, as
much as how predictive each of the categories is at different stages in children’s language de-
velopment, with early categories being predictive primarily at the youngest ages and the lat-
ter categories more predictive at the oldest ages for which the instruments were normed.

For Part I (Understanding of Simple Phrases and Style of Beginning to Talk) of the In-
fant Scale, an alpha of .92 was obtained, with separate alphas of .93 for the Understanding
Phrases (27 items) section and .71 for Style of Talking (4 items). Overall, the Gestures por-
tion of the scale yielded an alpha of .95, when items were treated individually, and .83 when
the 5 gesture subscales were treated as items. Individual reliabilities for each of the gesture
subscales were .82 for Simple Gestures, .70 for Interactive Games, .90 for Actions on Ob-
jects, .78 for Pretending to be a Parent, and .82 for Imitating Adult Actions, which are sig-
nificantly higher than those found for the English CDI.

For Part II of the Toddler form, alphas of .82 and .94 were found for the Talk Functions
(5 items) and Sentence Structure Markers (4 items) sections, respectively, and .93 for these
2 sections combined. The Complexity scale, consisting of 27 items, yielded an even higher
alpha of .99, suggesting that even though the form of our scale differed significantly from
that of the English scale and the items themselves were created to reflect various levels of
grammatical complexity in Putonghua, items on this newly created scale were highly consist-

ent and yielded reliable scores for individual children,
Test-Retest Reliability

A total of 240 children were retested on the same PCDI form 4 to 6 weeks after the origi-
nal testing date in order to examine the test-retest reliability of both the Infant and Toddler
infants. In each age group, 10 children were tested, half male and half female, with 20 chil-
dren in the 16-month group, 10 with the Infant and 10 with the Toddler forms,

Overall, simple bivariate correlations between the various sections of each of the instru-
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ments were high for both the Infant and Toddler inventories. When age was partialed out@,
the correlations decreased somewhat, but all yielded acceptable indices. For Infants (n=
90), the test-retest correlations are listed in Table 4. 6, below. For Toddlers, the correla-
tions were even higher, with r=.94 (.89 with age partialed out) for Vocabulary Production,
.81 (.71) for Talk Functions, .90 (.81) for Sentence Structure Markers, .85 (.76) for Com-
bine Words, and .94 (.86) for Complexity of Sentences.

In Hong Kong, a total of 142 children, half male and half female, were retested on the
same CCDI form approximately one month after the original testing date. Test-retest correla-
tions for these forms were also high and were higher than Beijing for some sections, but low-

er for others. The most likely explanation for this is simply random variation around the

mean.
Table 4.6 Test-Retest Correlations for Words and Gestures PCDI/CCDI Subsections
PCDI (Bejjing) (n=90) CCDI (Hong Kong) (n=48)
Bivariate Partial Bivariate Partial
Correlation Correlation Correlation Correlation

Part One : Wordss .74 SO] .81 203
A. First Signs of Understanding .45 42 .56 .50
B. Understand Phrases .67 853 .76 .69
C. Starting to Talk .76 B .58 42
D. Vocabulary Checklist

Comprehending Words W5 .76 .80 "3

Producing Words 593 91 .89 M
Part Two ; Gestures .87 .64 .87 15
A. Early Communicative Gestures .79 .60 .70 .48
B. Games and Routines .69 .62 .63 .60
C. Interactive Actions .82 .56 .88 N7
D. Pretend Play Sl .63 .65 455
E. Imitate Adult Behaviors .81 .56 .81 .68

All correlations significant at p <C .001, except as marked. * p < .05.

@ Note that in the English MCDI norming study, a total of 500 children were retested on the original instrument, and
individual correlations across each monthly age group were thus possible. Given the interview method in the PCDI norming
study, however, this was not feasible and thus monthly correlations with an n=10 were also not statistically advisable.

Thus, we examined correlations with age partialed out, a rather conservative method of assessing test—retest reliability for

our sample.

69



User’s Guide and Manual for the Chinese Communicative Development Inventories

Table 4.7 Test-Retest Correlations for Words and Sentences PCDI/CCDI Subsections

PCDI (Beijing) (n=150) CCDI (Hong Kong) (n=94)
Bivariate Partial Bivariate Partial
Correlation Correlation Correlation Correlation

Part One ;. Words

Vocabulary Production .94 .89 .95 .90
Part Two : Sentences

A. How Children use words .81 .71 75 .64

B. Sentences and Phrases .90 .81 .88 i

C. Sentence Complexity .94 .86 .93 .87

All correlations significant at p < .001.

4.7 Validity of the CDI Forms

Face Validity

A test is said to have face validity if it appears to measure the targeted domain. Face va-
lidity is very important for gaining and maintaining a concerted effort by the parent comple-
ting a CDI form. The professional appearance of the CDI encourages the parent to take the
form seriously. Parents will probably be more influenced, however, by the structure and
content of the form. Most parents will want to provide a detailed and full account of their
child’s communicative skills. The parent will notice that the form samples a wide range of
communicative skills in considerable depth. That impression should, in turn, increase the
probability that the parent will regard the form as presenting an opportunity to portray their

child’s communicative skills accurately and completely.
Content Validity

Another important type of validity is content validity, defined as the extent to which the
content of the scale maps onto the content that the investigator hopes to assess. Content va-
lidity is determined by examining the features of an instrument to determine whether the
components relate to the skills the instrument is designed to measure. The case for content
validity of the CDIs rests on the assertion that the two forms sample the major features of
communicative development across the 8-to 30-month age range. The items within each sub-
scale were drawn from the developmental literature, and from suggestions made by parents
in response to earlier versions of the instrument. For infants, the major domains include lan-

guage comprehension, language production, and actions or gestures. For toddlers the two
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main portions of the form center around vocabulary production and a range of grammatical

skills.
Convergent Validity

Additional evidence of validity rests on the fact that the developmental functions ob-
tained with the various subscales correspond closely to the developmental functions that have
been reported for the same variables in observational studies. We regard the close parallels
between CDI data and developmental patterns reported in the laboratory as extremely impor-
tant evidence of validity. Although the parallels between CDI growth curves and patterns re-
ported in the literature do not quite fit the traditional meaning of convergent validity (Anas-
tasi, 1988), the term fits better than do others.

The developmental functions are monotonic (i.e., they increase regularly across the rele-
vant age range) , the “floor” for each measure corresponds closely to the age of onset repor-
ted in the literature, and rates of development correspond to longitudinal and cross-sectional
findings reported in studies using other techniques. With a few exceptions, the range of vari-
ation observed around each function also appears to be quite credible, based on what is
known from observational studies. Exceptions include the variation in word comprehension
observed at 8 months of age (when approximately 10% of the parents report receptive vocab-
ularies that are much larger than estimates in prior studies) and the very early age of onset of
certain types of pretend actions reported by some parents. In these cases, we suspect that
some parents have applied a different and more liberal definition of the behavior in question
than we had in mind. Overall, however, there appears to be an excellent match between our
intent and the parents’ interpretations.

We were particularly surprised at the impressive validity obtained with the grammatical
assessments contained in the CDI/Words and Sentences (Part II) for two reasons. First, in
contrast with the gestural and lexical assessments obtained with other sections of the two in-
ventories, we had little experience in the use of parental report to assess grammar. Second,
some investigators have reported that phonological and grammatical skills are particularly
difficult for non-experts to define, and for laymen to “think about” independent of the parti-
cular contexts in which those skills are used (e.g., Gleitman & Gleitman, 1970). In desig-
ning the CDIs, we tried to circumvent those problems by using a recognition format in which
parents were asked to identify grammatical forms that their child was using or to select sen-
tences matching the level of their child’s speech.

The developmental functions obtained for the grammar scales correspond closely to re-
ports in the literature. This includes the relative time of onset for word combinations as well
as the acceleration in grammatical complexity observed between 18 months (when very few
children use grammatical inflections) and 30 months (when most children use a variety of

grammatical inflections and function words). It also includes the rank orders observed among

/.



User’s Guide and Manual for the Chinese Communicative Development Inventories

specific grammatical morphemes (e.g., noun inflections tend to come in before verb inflec-
tions, irregular past tense verbs tend to come in before regular past tense verbs) and the age
of onset and relative frequency of overgeneralizations (i.e., incorrect forms like “foots” and
“cated”). Because we can assume that very few parents have “textbook” knowledge of child
language, we conclude that the developmental functions obtained with the CDI forms corre-
spond to reports in the literature because parents and psycholinguists are listening to and re-
porting the same developmental phenomena. Importantly, the grammatical assessments in
our scales for Putonghua and Cantonese result in curves that are very similar to those repor-
ted for English, despite enormous differences in the items themselves.

Nevertheless, it is important to determine whether the scores obtained for individual
children with the CDIs correspond to scores the same children might obtain in laboratory tes-
ting and/ or home observations. This brings us to correlational studies of the concurrent and

predictive validity of the CDIs and their predecessors.

Concurrent Validity

Concurrent validity was determined by assessing the relation between parent report
(i.e., CDI scores) and child performance on associated measures. For the PCDI, children’s
scores were compared to the Gesell Developmental Quotient Language Scale. For the CCDI,

scores were compared to the Reynell test of language development.

Relations between PCDI (Words and Gestures) and Gesell Developmental Quotients:
Performance and Verbal

A total of 38 12-month-old children, 18 males and 20 females, were also tested individu-
ally with the Gesell Developmental Scales. Scores were obtained for both “performance” (a-
daptability) and “verbal” portions of the test. Two children did not complete the test. Over-
all, children performed at the mean) on both the Performahce (Mean DQ=97. 33, SD =
6. 52 and Verbal (Mean DQ=103. 56, SD = 12. 61) portions of the test,

Relations between children’s performance on the PCDI and the Gesell measures were
higher for the Gesell Verbal scores than they were for the Gesell Performance scores, as
would be expected for a test that measures language abilities. Table 4. 8a presents the simple

bivariate correlations between components of the PCDI—Words and Sentences and the two

Gesell indices.
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Table 4. 8a  Relations between PCDI (Words and Gestures) and Gesell Developmental
Quotients: Performance and Verbal (n=36)

Performance Verbal
Part One: Words
Understand or “Can Say” o .36*
“Can Say” Only .08 BB
Part Two: Gestures .18 5308

2p<<.10, * p<T.05, * * p<T.0l. Note that the Pearson correlation for the performance and verbal sections of the
Gesell was only 0.39, p < .05.

Relations between PCDI (Words and Sentences) and Gesell Developmental Quotients :
Performance and Verbal

A total of 60 children, 30 males and 30 females, were also tested individually with the
Gesell Developmental Scales. These children included ten male and female children from each
of the 18, 24, and 30 month-old age groups. Scores were obtained for both “performance”
(adaptability) and “verbal” portions of the test. Overall, children performed at the mean
(Mean DQ=100. 47, SD = 13. 11) for the Performance portion and slightly above the mean
(Mean DQ=105. 63, SD = 15. 33), p <C .01, for the Verbal portion of test.

Relations between children’s performance on the PCDI and the Gesell measures were
high and significant for all aspects of the PCDI, and were higher for the Gesell Verbal scores
than they were for the Gesell Performance scores, as would be expected for a test that meas-
ures language abilities. Table 4. 8b presents the simple bivariate and partial correlations (age
of the child controlled) between components of the PCDI-—Words and Sentences and the two

Gesell indices.

Table 4. 8b Relations between PCDI (Words and sentences) and Gesell
Developmental Quotients: Performance and Verbal (n=60)

Performance Verbal
Part One : Words
Vocabulary Checklist kvl V387 168
Part Two ; Sentences
A. How children use words .20%/.39* .42 /.60*
B. Sentences & Phrases .20%/.54" ST s
€. Gl 12°/.50" 36" /.78*

a not significant, * p << .05. First value in each pair represents simple bivariate correlations, second value is correlation

with age partialed out.

Note that the simple bivariate correlation and partial correlation between receptive

scores and expressive scores are .46 and .29, respectively.
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Relations between CCDI (Words and Gestures) and Reynell Language Development
Scales Receptive and Expressive Scores

In Hong Kong, a total of 99 children were tested individually on the Reynell Language
Development Scales, which is the only language development instrument normed for this age
group in Hong Kong. These children included 42 children, 20 males and 22 females, from
the 11, 12, and 15 month-old age groups. Scores were obtained for both “receptive” and
“expressive” scores. The mean for the Receptive scores is 6. 05 (SD=3. 16), and the mean
for the Expressive scores is 8. 33 (SD=2. 12) . Table 4. 8c presents the simple and partial
correlations between the components of CCDI-Words and Gestures and the two Reynell
scores. In general, results are comparable to the validity measures of the PCDI with the Ge-

sell language scores.

Table 4. 8¢ Relations between Reynell Scores and Words and
Gestures CCDI (Hong Kong) Subsections (n=42)

Receptive Scores Expressive Scores

Part 1: Words .45/.32* .37/.24°
A. First Signs of Understanding 07 062 LORF/— O
B. Understanding Phrases .42/.32 A UG
C. Starting to Talk 3780 N|ISs .48/.39
D. Vocabulary Checklist

Comprehending Words .43/.30* .41/.30

Producing Words .43/.28° .64/.57
Part 2. Gestures .47/.16° .53/.35
A. Early Communicative Gestures .46/.21° .59/.46
B. Games and Routines .37* /.29* .45/.39
C. Interactive Actions .51/.242 .41/.20°
D. Pretend Play 028075 .20%/.06
E. Imitate Adult Behaviors .44/.09° .40/.162

All correlations significant at p < .01, except as marked. First value in each pair represents simple bivariate correla-

tions, second value is correlation with age partialed out.

Note that the simple bivariate correlation and partial correlation between receptive

scores and expressive scores are .46 and .29, respectively.

Relations between CCDI (Words and Sentences) and Reynell Language Development
Scales: Receptive and Expressive Scores

Table 4.8d presents the simple and partial correlations between the components of

CCDI-Words and Sentences and the two Reynell scores. Fifty-seven children, 28 males and
29 females, from the 18, 24, and 30 month-old age groups were tested individually on the
Reynell test. The mean for the Receptive scores is 19, 95 (SD = 8.51), and the mean for the
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Expressive scores is 25. 16 (SD = 11. 78) .

Table 4.8d Correlations between Reynell Scores and Words and
Sentences CCDI (Hong Kong) Subsections (n=42)

Receptive Scores Expressive Scores
Part One : Words
Vocabulary Checklist .82/.47 .86/.60
Part Two: Sentences
A. How children use words .61/.35 .69/.53
B. Sentences & Phrases .76/.37 .79/.47
C. Complexity .79/.46 .82/.56

First value in each pair represent simple bivariate correlations, second value is correlation with age partialed out. All
correlations significant at p < .001. Note that the simple bivariate correlation and partial correlation between receptive scores

and expressive scores are .89 and .63 respectively.
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5.1

Form Development

The PCDI and CCDI short-forms were developed in response to pediatric and

researchers’ concerns for providing a brief screening instrument which could evaluate infants’

and toddlers’ early vocabularies without the extensive word list involved in the long-forms.

As with the English short-forms (described in Fenson et al., 2000), the short-forms for Pu-

tonghua and Cantonese were developed from a subset of the long-form items in each language

that showed good distribution and reliability characteristics across age groups.

Words and Gestures Short Form

Following the procedure described in Fenson et al. (2000), we established a short form

from the Words and Gestures long forms by identifying 106 (95) items according to the fol-

lowing criteria;

1.

76

Roughly 50% of the 8-month olds (and not >80%) were reported to “comprehend”

the item.

. Roughly 30 -50% of the 16-month olds were reported to be able to “comprehend and

say” the item.

. The item shows a gradual increase in both “comprehends” and “comprehends and

says” across the entire 8-to 16-month age range.

. Items that overlap in both categories are chosen EXCEPT if they already appeared in

another section of the form or if they are ambiguous words (e, g., niaod JR “pee”) or

if they are too close, conceptually, to other words in the same category (e.g., W7 eat,

Mg drink, #f full - drink and full were chosen).

. If there were not enough items that fell into these categories, then additional items

were chosen that fell into the same comprehension range for 10 - 12 month olds or

that are still among the more frequently “said” items of the 16-month olds, but didn’t
quite reach the 30% criterion.

. From the “Vehicles” category onward, performance on comprehends at 12 months

(instead of 8 months) was used as a criterion for selection.
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Words and Sentences Short Form

Items for the Words and Sentences short forms were selected for long form items if their
score was between 45% and 50%, in the age ranges 16 — 18 months, 22 — 24 months and 28 -
30 months. If there were not sufficient items within categories at these ages, the list was
supplemented by items which fell between 45 and 50% in adjacent months, e.g. 21 months
and 27 months for verbs, 19 - 21 and 25 for body parts. This process resulted in 2 lists of
196 items each, which were further reduced by eliminating items that were closely ranked or
often confused by respondents. The PCDI Words and Sentences short form consisted of 113
items and the CCDI Words and Sentences short form consisted of 133 items. All items are
scored 1, for child ‘says’ except for two grammatical items (about classifier and aspect
marker use) for which there are two possible scores above 0: ‘ sometimes uses’—score 1, and
‘often uses’—score 2. The maximum possible score on the Words and Sentences short form
is therefore 113 for the PCDI and 133 for the CCDI, with the two grammatical items having a

maximum score of 4 on each of these forms.

5.2 The PCDI Short Form Norming Study (Beijing)

Sampling Procedure

As with the long form norming study, short-form data were collected in the Western
district of Beijing in collaboration with local Mother Child Health Clinics.

As with the long forms, our goal for the short form was to sample across the entire
range of ages for which the form would be used. However, in order to provide reliable norms
at each age, we did not sample each age group and, because the short form was based on i-
tems culled from the long forms, we did not require as extensive a sampling procedure as
with the long forms. Instead, we chose to sample a total of 280 children, with 40 children
(half male, half female) in each sampled age group for the Words and Sentences form and
400 children, 40 per age group, for the Words and Sentences short form. Our final break-
down of children and their ages, sex, and district is presented in Tables 4. 1 and 4. 2, for
each of the two forms.

Medical exclusion criteria were identical to those used in the norming study for the long

form and are described in detail in section 4. 2.
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Table 5. 1a Age and Gender Distribution of Normative Sample
for Words and Gestures Short Form (Beijing)

Words and Gestures Western District e
Age in Months Males Females

8 20 20 40

9 20 20 40

10 20 20 40

11 20 20 40

1% 20 20 40

14 20 20 40

16 20 20 40
TOTAL 140 140 280

Table 5. 2a Age and Gender Distribution of Normative Sample
for Words and Sentences Short Form (Beijing)
Words and Sentences Western District
TOTAL
Age in Months Males Females

16 21 20 41

17 20 20 40

18 20 20 40

19 20 20 40

20 20 20 40

21 20 20 40

22 20 20 40

23 21 20 41

25 20 20 40

28 19 21 40
TOTAL 201 201 402

Demographic Description of the Sample

The final sample consisted of 280 8 - 16 month old infants, and 402 16 — 28 month old

toddlers, roughly half male and female and approximately 40 children in each monthly age
group, as indicated in Tables 5.1 and 5. 2.

As mentioned earlier, the people who were identified as “primary caregivers” and with
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whom we conducted the interviews were primarily mothers, although a significant number of
fathers and both maternal and paternal grandparents, as well as other relatives or combina-

tions of parental and other caregivers also participated. The exact breakdown of respondents

is shown below, in Figure 5. 1a.

16% 2%

M A. Mother
B. Father
@acC. M+F

OD. Other
(relatives/combos/nanny)

Figure 5. 1a Beijing Short Form Norming Study Interview Respondents

As with the larger norming study, the educational levels of these caregivers were gener-
ally high and in keeping with age trends for the city of Beijing, with the vast majority of both
mothers and fathers having at least a high school education. Educational levels for grandpar-
ents, however, were not as high, again in keeping with age trends for Beijing and China as a
whole. In Table 5. 3a, we list frequencies for each level of education of the children’s parents

and daytime caregiver.

Table 5.3a Educational Levels for Parents and Grandparents of Children in Beijing Short-Form
Norming Samples (Words and Gestures, Words and Sentences)

Education Level Mother Father Daytime Caregiver
<3 Years 2 0 47
4-6 Years 7 3 86
7-9 Years 73 72 186
10-12 Years 245 196 257
Tech College 182 163 7%
University 146 181 29
Post-University 32 67 5
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As with the larger norming study, grandparents were most frequently named as being
the primary daytime caregivers of these infants and young toddlers (56 and 60% , respective-
ly), followed by mothers (31 and 22%), then various others, including hired nannies, or
“aunties” (8 and 11%, respectively). Again, the vast majority of mothers, fathers, and
daytime caregivers spoke some form of Putonhua to their children (92% of caregivers in both
samples) , and very few were reported to speak other languages to the children (6 and 5%,

respectively).

5.3 The CCDI Short Form Norming Study (Hong Kong)

Sampling Procedure

The sampling procedure for the Hong Kong short form norming study was identical to
that of the Beijing short form norming study, with the exception that children in the Hong
Kong study came from all districts sampled in the larger study. The same procedure was fol-
lowed in the short form study as in the long form norming study for selecting our final partic-
ipants and, in doing so, we again worked with the local MCHCs to reduce the number of
children on our lists. As with the Beijing short form study, our goal was to achieve a total of
40 children in each age of the relevant age groups from 8-to 16 months for the Words and
Gestures form and 16-to 30 months for the Words and Sentences form, half male and half fe-
male, and sampled at rates that were representative of the populations in each MCHC. Our
final breakdown of children and their ages, sex, and district is presented in Tables 5. 1b and
5. 2b, for each of the two forms. Medical exclusion criteria and procedures were identical to

the Hong Kong CCDI long form norming study.

Table S. 1b  Age and Gender Distribution of Short form Norming Sample for Words
and Gestures, by District (HONG KONG)

Wemiang Hong Kong District Kowloon District D BT oTies
Gestures District TOTAL
Age in Months Males Females Males Females Males Females
8 10 5 0 0 10 15 40
9 7 12 0 0 13 8 40
10 il 10 0 0 9 10 40
11 10 g 2 1 8 10 40
117 6 7 S 1 10 12 41
14 11 12 3 3 6 5 40
16 9 10 4 5 7 5 40
TOTAL 64 65 14 10 63 65 281
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Table S.2b Age and Gender Distribution of Normative Sample for
Words and Sentences, by District (Hong Kong)

“é}oejiz;d Hong Kong District Kowloon District NewDTSirrrilct:ries .
Age in Months Males Females Males Females Males Females

16 8 6 S 8 7 6 40
17 6 5 2 6 12 9) 40
18 & 9 5 2 11 9 41
19 8 7 4 4 ) 9 41
20 i 8 % 1 12 11 41
211 7 7 1 5 12 8 40
22 7 10 3 il 10 9 40
23 7 7 4 S 9 10 40
28 6 6 6 1 8 13 40
28 12 8 0 2 8 10 40

TOTAL 73 73 32 33 98 94 403

Demographic Description of the Sample

The final sample consisted of 281 8 - 16 month old infants, and 403 16 - 28 month old
toddlers, roughly half male and female and approximately 40 children in each monthly age
group, as indicated in Tables 5. 1b and 5. 2b, above.

As with the long form study, the people who were identified as “primary caregivers”
and with whom we conducted the interviews were primarily mothers (93%), although some
fathers (2%) and other relatives (2%) also participated. And again, the educational levels
of these caregivers were typical for age trends in Hong Kong, with the vast majority of both
mothers and fathers having at least a high school education (Form 5). Educational levels for
grandparents, however, were not as high, again in keeping with age trends for Hong Kong.
In Table 5. 3b, we list frequencies for each level of education of the children’s parents and

grandparents.
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Table 5.3b Educational Levels for Parents and Daytime Caregivers of
Children in Hong Kong Short Form Norming Sample

Education Level Mother Father Daytime Caregiver
<3 Years 4 4 38
4 -6 Years 21 37 71
7-9 Years (Form 5) 456 384 199
10-12 Years (Form 7) 64 55 25
Technical College 59 67 33
University 74 114 39
Post-University 6 21 0
Missing 0 8 3

5.4 Developmental Trends in Communicative Skills

Developmental Trends for the Components of the Short Form (Words and Gestures)

Section A: Understanding Phrases

In this section, a total of 5 short phrases commonly used with young children and culled
from the 27 phrases of the PCDI and CCDI long forms Words and Gestures questionnaire
were listed and caregivers were asked to say if their child “understood” or “did not under-
stand” each of the phrases if used in context, as indicated by the infant’s responding appro-
priately to the phrase. As can be seen in Figure 5. 2, the number of phrases that infants can
understand ranges from under 2 (of the 5) at 8 months, to a mean very close to ceiling at 16

months, with much similarity across the two samples.

- & — Hong Kong

= Beijing

Phrases Understood

0 T T T T T T
8 9 10 11 12 14 16

Age in Months

Figure 5.2 Number of Phrases children can understand as reported on PCDI/
CCDI Short Forms (Words and Gestures)
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Section B: Communicative Gestures

A total of 5 items were chosen from each of the PCDI (bye-bye, thank you, point, head
shake for “no,” and “all gone”) and CCDI (bye-bye, head nod for “yes,” point, head shake
for “no,” and “all gone”) long forms to make up the “gestures” component of the Words and
Gestures short forms. As with the long forms, these were reported as “never” having oc-
curred, “sometimes” occurring, or “often” occurring. As shown in Figure 4, in both sam-
ples, as the children got older, they used more and more of these gestures. Nonetheless, de-
spite having almost identical gestures on the PCDI and CCDI short forms, there were small
but significant differences for the number of gestures reported in the Beijing vs. Hong Kong

samples at all but the youngest age group.

10
8
6
el Beljing
— -4 — Hong Kong

Gestures Score
S

8 9 10 11 12 14 16
Age in Months

Figure 5.3 Mean Number of Communicative Gestures children reported to use on PCDI/
CCDI Short Form (Words and Gestures)

Section C: Vocabulary

In the Words and Gestures Short forms, a total of 106 words were listed for the Putong-
hua version and 95 words for the Cantonese version. As with the Words and Sentences long
forms, caregivers were asked if their child could either “understand” or could both “under-
stand and say” each of the words in the list. Again, young children’s abilities to comprehend
(“understand”) language far exceed their abilities to actually use it productively. In Figure
5. 4, the mean number of words that a child could understand are plotted for each age group,
with 8-month-olds reported to understand roughly one third of these words, and 16-month-
olds reported to understand almost all of the words on the list. Nonetheless, as with the long
forms, the Beijing children were reported to understand more words (and a higher proportion

of words on the list) than the Hong Kong children at almost every age group reported. Al-

83



User’s Guide and Manual for the Chinese Communicative Development Inventories

though numerous factors may account for this (exposure to second language, number of chil-
dren in the family, differences in the words chosen for each list, differences in the languages

themselves) , it is an intriguing finding and is worthy of further exploration.

100 J//
80 i
)/ /E"'—{
60 / /{/ - —a— Beijing
¥_~”7l,,/ — - — Hong Kong
40 T{ {/,‘/L T

20

Number of Words Understood (or Said)

0 T T T T T T
8 9 10 11 12 14 16

Age in Months

Figure 5.4 Mean Number of Words children Can Understand as reported on PCDI/CCDI,
Words and Gestures

Figure 5.5 (below), shows the number of words that children were reported to be able
to “say” at each of the monthly age groups tested. As with the larger norming study, very
few 8-month-olds were reported to say any words, whereas the number steadily increased
with age for both the PCDI and CCDI norming samples. Since there were considerable gender
differences in the number of words that boys and girls were reported to be able to say, with
girls noticeably outperforming boys from 12 months of age onwards, caution should be taken
to use the percentile tables when interpreting a child’s “can say” score.

In addition, note the considerable variability in the numbers of words children are repor-
ted to both “understand” and “can say” that was present in our long form norming sample as
well as the short form and the English MCDI norming samples. Although this variability
may reflect differences in caregivers’ understandings of what constitutes being able to “say” a
word, because of our careful interviewing procedures, we believe they are more reflective of
the actual variability in children’s very early linguistic comprehension and production abilities

and, quite likely, reflective also of the variety of childcare circumstances and direct linguistic

interaction children are exposed to.
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Figure 5.5 Mean Number of Words children Can Say as reported on PCDI/CC-
DI Words and Gestures Short Forms

Developmental Trends for the Components of the Short Form (Words and Sentences)

Part One: Vocabulary

As with the Infant (Words and Gestures) data and the Words and Sentences long forms,
the number of words 16-to 30-month-old children were reported to “say” on the PCDI and
CCDI Words and Sentences Short Forms increased consistently with age, although they did
not reach the maximum values of 113 for the PCDI or 134 for the CCDI by 28 months. As
with the long form and the Words and Gestures short forms, Hong Kong children had lower
means for the entire age range of the form, including the 28 month olds who had 134 possible
items on the CCDI instead of the 113 on the PCDI. In addition, like the Infant data, and the
English MCDI norming study data, girls tended to outperform boys on this measure,
reaching equivalent levels of vocabulary performance 1 to 2 months ahead of the boys, on av-
erage. The mean levels of performance, overall, for both boys and girls are shown in Figure
5.6, but the percentile tables should be consulted for interpreting individual children’s re-

sults.

Part Two: From Words to Sentences

In this section, caregivers were asked two questions about grammatical words—whether
they “never,” “sometimes,” or “often” used classifiers (Figure 5. 7) and aspect markers
(Figure 5. 8). As with the long form norming studies, these grammatical words were repor-
ted to develop gradually with most children using both forms by 24 months of age and over
90% of children using them by 28 months of age.
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Figure 5.6 Mean number of children’s vocabulary production, by age group, as reported on the
PCDI and CCDI Words and Sentences Short Forms
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Figure 5.7 Percent of children reported to produce classifiers at each age in Beijing and Hong Kong

Words and Sentences Short Form Norming Studies
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Figure 5. 8 Percent of children at each age reported to Use Aspect Markers in Beijing and
Hong Kong Words and Sentences Short Form Norming Studies

5.5 Relations Among the Short Form Subscales

As with the long forms, an important question to ask about the CDI short forms is how
children’s performance on one portion of the scale may be related to other portions. If all of
the different sections of the CDI are highly related to each other, then there would be no rea-
son to include all sections. In contrast, if the different sections were not at all related to each
other, then it would not be clear if they were all measures of children’s early language devel-

opment.
Intercorrelations Among the Components of the CDI Short Form (Words and Gestures)

As shown in Tables 5. 4a and 5. 4b, there are rather modest correlations between some
components of the CDI and relatively high correlations between other components. Not too
surprisingly, the highest correlations exist between similar types of measures - the early un-
derstanding of phrases in part one of the PCDI Words and Gestures and being able to “under-
stand” (comprehension) of vocabulary items. As with the long form samples, children’s pro-
duction of communicative gestures is more highly related to children’s vocabulary comprehen-
sion than it is to what they can actually say at this early stage of language development, and
this pattern is highly consistent across the two languages and with data from the English
MCDI norming study and other suggestions in the literature (e.g., Bates et al., 1989; Thal
&. Bates, 1988; Tamis-Lamonda & Bornstein, 1990). Nonetheless, relations between vo-
cabulary comprehension and vocabulary production were significant, even when age was par-
tialed out, but it is clear that these two components of language development are also some-

what independent.
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In general, then, this suggests that children who score high on measures of comprehen-
sion are also likely to score high on gesture use. Nonetheless, children who understand a lot
of language early on are not necessarily the same children who will be “early talkers,” al-
though some children will certainly be both early comprehenders and early talkers (or late
comprehenders and late talkers). Moreover, the short form data show this pattern just as

clearly as the long form data.

Table 5.4a Intercorrelations (Simple correlations above diagonal, controlling for age below diagonal)
Between Major Sections of the PCDI Words and Gestures Short Forms (N=280)

Phrases Understood Gestures Words Understood Words Child “Can Say”

Age in Months 63% B STQ7 .58
Phrases Understood - L6777 HYTEE 3
Gestures 43t - 7077 427
Words Understood 165 B A6 - 07 4 ©
Words “Can Say” .01 .08 16" =

“El By Y = Ol F L 0B

Table 5. 4b Intercorrelations (Simple correlations above diagonal, controlling for age below diagonal)
Between Major Sections of the CCDI Words and Gestures Short Forms (N=279)

Phrases Understood Gestures Words Understood Words Child “Can Say”

Age in Months .60 ** .65 .62 A48
Phrases Understood = .60* " N0 SS9
Gestures B3 0EE - 66" %~ 48"
Words Understood oy = A4 = .50 * ¥
Words “Can Say” 14 % 26" % 290 =

=05 R = OISR HE ()05

Intercorrelations Among the Components of the CDI Short Form (Words and Sentences)

As with the long forms of the PCDI and CCDI Words and Sentences norming studies,
the correlations between the number of words children are reported to be able to “say” and
their use of grammatical markers like classifiers and aspect markers is high, even when age is
partialled out. For the B‘eijing short form, the simple correlation was .82 and it reduced to

.71, ps <<.001, when the child’s age in months was entered as a control variable. For Hong
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Kong, the correlations were almost identical at .83 for the simple correlation and .73, ps <<.

001, when the child’s age in months was entered as a control variable.
5.6 Reliability of the Short Forms

Reliability refers to how consistent a test is at resulting in the same measurement. For
the short form studies, three methods of reliability were assessed: internal consistency (how
likely each of the items on the scale are measuring the same ability) ; test-retest reliability
(how likely one is to receive a similar ability ranking when the same test is used at different
times) ; and comparison statistics for a “fake” short form based on analyzing the same subset
of items in the larger norming study sample. Because we achieved excellent and comparable
results on the first measure for both the Beijing and Hong Kong short form samples and for
test-retest reliability in the long form norming studies in both locations, the latter two meas-
ures are described only for the Beijing samples. However, results for the Hong Kong sample
are assumed to be nearly identical. In addition, as with the long forms, standard errors of
the mean were computed for all measures and all age groups and are reported above in the de-

scriptive statistics for these forms so will not be further discussed.

Internal Consistency

Internal consistency was calculated by computing Cronbach’s alpha for each of the short

form subscales and are listed below.

Table 5.5 Internal Consistency (Cronbach’s alpha) of each section on the PCDI and CCDI Short Forms

Beijing Hong Kong
Words and Gestures (N=279) (N=281D)
Understand Phrases 77 .63
Gestures 77 .73
Understand Words .98 .98
Can Say Words .98 .96
Words and Sentences (N=402) EN==391))
Can Say Words R0g 299

Grammatical Markers .82 .76

Test-Retest Reliability

A total of 56 children, half male and half female, drawn from the entire range of the
PCDI “Words and Gestures” short form sample and 81 children (40 male, 41 female) from

the entire range of the PCDI “Words and Sentences” short from sample were retested on the
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identical PCDI short form 4 to 6 weeks after the original testing date in order to examine the
test-retest reliabilities for the short forms. Overall, simple bivariate correlations between the
various sections of each of the instruments were high for both the W&G and W&S short
forms. When age was partialed out, the correlations decreased somewhat, but all yielded ac-
ceptable indices.

In addition to examining the test-retest reliabilities for the short form sample, we also
examined the test-retest reliabilities for children in the full PCDI norming studies by creating
a “fake” version of the short form which included the data from only the items that appeared
on the final short form. As can be seen below, there were minimal differences in the test-re-
test reliabilities in these two samples with differences in the precise correlations obtained,
but not in the overall pattern of results and both samples showed highly consistent respon-
ding upon a retest with the same form with both the Words and Gestures and Words and
Sentences PCDI.

Table 5.6 Test-Retest Correlations for PCDI Short Forms

“Fake” Short Form culled

Short Form (Beijing)
from long form study

Bivariate Partial Bivariate Partial
Correlation Correlation Correlation Correlation

Words and Gestures (N=53) (N=78)
Understand Phrases N2 637 A4 298
Gestures 8 o8 SoOR 437
Understand Words 86* " 74 N3 56
Can Say Words 6T 56" RN ST
Words and Sentences (N=78) (N=147)
Can Say Words 2ggE LI 8078 283
Grammatical Markers @ A2 837 68* "%

"p<<.05, **p<T.01, *** p<C.001
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Conclusion

Many studies and clinical uses of the CDI in English and other languages have supported
the reliability, validity, and clinical utility of these scales. We firmly believe that because of
the careful adaptation and norming procedures used in developing the PCDI and CCDI, that
similar results will obtain. Our research team is following longitudinally children from each
of these initial norming studies and will be able to report long-term validity results from this
sample. The Short Form versions in both Putonghua and Cantonese also show strong prom-
ise of being useful and convenient devices for pediatricians and others who desire a briefer

version of the inventory for initial screening purposes.

Finally, we have found these forms to be useful in our own research in Beijing and Hong
Kong, but understand that the enormous differences across dialect groups and across urban
and rural populations may mean that the forms are not suitable, as developed, for other pop-
ulations. We thus fully encourage the development of versions of the CDI appropriate for use
in other Chinese dialect groups, as well as immigrant and rural populations who may have
different norms for Chinese language development. Obviously, no instrument is perfect and

we look forward to your comments and suggestions as you use and modify these forms.
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Appendix A: PCDI (Beijing) Fitted Percentile Scores

Table A1 PCDI (Beijing) Words and Gestures Percentile Scores for Phrases (Fitted)Girls

Child’s Age in Months

% Rank
8 9 10 11 12 13 14 15 16
99 26 27 27 27 27 27 27 27 27
95 26 26 26 26 27 27 2 27 2
90 23 24 25 26 26 27 27 27 27
85 22 23 24 25 26 26 27 27 27
80 21 22 42 s 26 26 27 27
... a5 B B 26 27
23 25 25 26 26 27
23 24 29 26 26 27
22 23 24 25 26, 26
A 23 24 25 26 26
a4 a2 i B s 26
21 22 24 25 26 26
20 22 23 25 29 26
1% 21 22 24 29 26
18 20 22 28 25 25
_ L s a8 a3 24 25
20 8 10 13 15 18 20 22 24 25
15 6 9 11 14 17 19 21 23 25
10 5 7 9 12 15 18 21 23 24
5 2 4 5 8 11 15 18 21 23

Table A2 PCDI (Beijing) Words and Gestures Percentile Scores for Phrases (Fitted) Boys

Child’s Age in Months

0
0 it 8 9 10 11 12 13 14 I 16
99 27 27 27 27 27 27 27 27 27
95 25 25 26 26 27 27 27 27 27
90 24 24 25 26 26 27 27 o 27
85 22 23 24 25 26 26 27 27 27
24 25 26 26 27 o7
- 3 % % 2 o
23 24 25 26 26 27
23 24 25 26 26 27
22 24 25 26 26 27
2il g 24 25 26 26
g 2z 25 25 26
20 27 23 24 25 26
20 21 23 24 25 26
18 21 22 24 25 26
18 20 22 23 25 26
- i 14 18 19 2l 23 24 s
20 7 10 1 15 18 20 22 24 25
15 6 9 11 14 17 19 21 23 25
10 5 7 9 12 15 18 21 23 24
5 4 5 7 9 i1 15 18 20 22
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Table A3 PCDI (Beijing) Words and Gestures Percentile Scores

for Vocabulary Comprehension (Fitted) Girls

Child’s Age in Months

0

Rk 8 9 10 11 12 13 14 15 16
99 267 309 342 367 383 394 401 405 408
99 209 250! 288 320! 346 366 380 390 397
90° 176 214 250 286 316 341 360 375 386
85 159 194 230 265 296 323 345 362 376
80 152 185 ZIEs | 282 309 332 351 367

75 144 = o o e

70 132 162 193 225 256 285 310 332 350
65 112 141 172 205 239 270 299 323 344
60 104 131 162 194 227 259 289 35 336
55 97 123 152 184 217 250 280 307 330

0 s e i g 0 ) 0 s 0
45 78 102 130 163 198 233 267 298 324
40 66 88 116 148 184 221! 257 290 318
35 59 80 106 137 17,2 210 247 281 32
30 54 73 97 127 160 196 233 268 300
o e e e e e
20 3% 47 66 92 124 162 203 245 283
115 23 35 52 75 106 144 187 232 215
10 16 28 38 58 86 2% 165 2113 260
5 8 14 22 35 59 84 122 169 221

Table A4 PCDI (Beijing) Words and Gestures Percentile Scores
for Vocabulary Comprehension (Fitted)Boys
% Rank Child’s Age in Months
8 9 10 11 12 13 14 115 16
99 25! 281 307 330 349 364 376 385 392
95 229 256 282 305 326 343 358 369 37,9
90 216 241 266 289 310 328 344 357 368
85 198 224 250 274 296 316 334 349 361
80 180 206 231 256 280 301
= 158 & 22 3 B 7y

70 131 160 190 220 250 279
65 121 148 177 208 238 267 294 ST 337
60 LSS 140 168 199 230 259 287 Sl 337
56 106 132 160 sy 7l 257 280 305 Syl
50 97 122 e e e
45 87 111 138 169 201 233
40 84 106 132 161 192 224 255 283 309
35 73 94 119 147 178 210 242 202 300
30 65 84 107 185 165 198 230 262 291
25 52 70 %2 e 148 188 g oaan
20 39 55 75 102 134 170 209 248 284
15 3l 44 63 87 118 154 195 236 274
10 21l 31 45 65 92 125 164 207 250
%) 10 16 26 40 62 92 132 179 229
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Table AS PCDI (Beijing) Words and Gestures Percentile Scores
for Vocabulary Production (Fitted) Girls

Child’s Age in Months

% Rank
8 9 10 11 117 13 14 15 16
99 8 16 32 62 113 183 259 322 364
95 3 7 15 31 63 118 193 271 338
90 2 4 9 18 35 67 117 185 259
85 2 3 6 12 24 44 78 130 195
80 E 3 5 g 18 33 57 96 149
e - - s 70 108
70 1 2 4 {7 13 22 39 65 105
65 1 2 3 6 10 18 32 54 90
60 i 2 3 5 9 16 2l 46 S
5 0 0 i N 5 12 27 - 59 117
2 4 3 2 15 103
45 0 0 1 1 3 8 17 38 79
40 0 0 0 1 2 5 14 38 93
35 0 0 0 1 2 4 0% 31 15
30 0 0 0 0 1 3 9 24 58
2 a9 1 . 0 36
20 0 0 0 0 1 1 4 10 25
15 0 0 0 0 0 1 3 8 23
10 0 0 0 0 0 1 2 6 18
5 0 0 0 0 0 1 1 4 9

Table A6 PCDI (Beijing) Words and Gestures Percentile Scores
for Vocabulary Production (Fitted) Boys
Child’s Age in Months

% Rank
8 9 10 11 12 13 14 15 16
99 3 6 12 23 42 5 123 186 253
95 3 5 10 18 33 60 102 161 228
90 2 3 6 10 19 33 58 96 148
85 2 3 5 8 14 24 39 64 98
80 1 2 4 7 11 18 30 48 75
70 1 7 8 5 8 13 20 3l 48
65 1 2 3 5 7 11 17 25 38
60 1 2 3 4 6 10 16 25 38
55 1 2 2 4 6 9 14 21 32
5 2 i 5 7 12 18 28
45 0 0 o 1 7 4 10 26 61
40 0 0 0 1 1 3 8 20 48
35 0 0 0 0 1 3 7 18 41
30 0 0 0 0 1 2 5 12 28
o 0 s 0 1 2 5 11 24
0 0 0 0 1 1 3 7 15
0 0 0 0 0 1 2 5 1z
0 0 0 0 0 0 1 3 8
0 0 0 0 0 0 0 1 1
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Table A7 PCDI (Beijing) Words and Gestures Percentile Scores
for Total Gestures (Fitted) Girls

Child’s Age in Months

A 8 9 10 11 12 13 14 15
99 34 40 45 49 51l 5} 53 54
95 29 36 42 46 49 51 53 54
90 25 31 37 42 46 49 il 53
85 24 30 36 41 45 48 50 52
80 22 28 33 38l 47 46 48 50
- s s ‘4
70 18 23 29 34
65 17 22 28 33
60 17 22, 20 37
55 16 2% ol 26 31
. . . - =
45 14 18 23 28
40 13 17 22 2
35 112 16 20 25
30 12 15 20 24
20 10 13 17 22, 27 32 3 41 44
115 8 11 15 20 25 30 35 40 43
10 7 10 113 11§73 ) 27 32 3¢ 41
5 3 & 8 11 16 22 28 34 40
Table A8 PCDI (Beijing) Words and Gestures Percentile Scores
for Total Gestures (Fitted) Boys
% Rank Child’s Age in Months
9 10 11 12 13 14 15 16
99 38 42 46 48 50 52 53 53 o4
95 38 38 43 46 49 51 5%, 53 o4
90 29 34 38 42 45 48 50 51 52
85 24 30 5 39 43 47 49 51 57
80 21 27 L3 37 41 4 48 50 51
e S ==
70 19 23 28 33 37
65 17 21 26 Sk 36
60 16 20 25 30 34
55 5 1S 23 28
50 i 8 a4 a3
45 13 17 21 26
40 11 15 19 24
35 11 14 19 23
30 10 14 18 23
25 9 e e
20 8 11 14 19
15 7 9 13 17
10 5 7 10 14
5 4 5 8 11
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Table A9 PCDI (Beijing) Words and Gestures Percentile Scores
for Early Gestures (Fitted) Girls

Child’s Age in Months

11 1% 13 14 15 16
%5 26 26 2 2 20
25 25 26 27 2 i
24 25 26 2 27 27
23 24 25 26 Ll il
»2‘2 24 5 26 26 0
4 93 24 0 26 2l
il 22 24 25 26 26
20 22 23 75 26 26
18 21 23 24 25 26
18 20 22 24 25 26
s x 3 24 2 26
17 19 21! 23 24 25
16 18 20 2 23 29
16 18 20 2l 23 24
el 19 20 22 23
2 . = s 22
20 8 9 11 13 15 18 1) Zll 22
115 7 8 10 12 14 16 18 20 22
10 5 i 8 10 12 14 16 18 20
5 3 5 6 8 10 12 14 7 19

Table A10 PCDI (Beijing) Words and Gestures Percentile Scores

for Early Gestures (Fitted) Boys
% Rank Child’s Age in Months

8 9 10 11 12 13 14 115 16
26 26 26 Zi il Al 27
25 26 26 27 27 27 21
23 24 25 26 208 27 2
2l 23 24 25 26 20 20
20 22 24 25 26 2 27
s . 24 26 26 2
17 20 2 24 25 26 27
16 19 Zl 23 24 26 26
16 18 20 22 24 25 26
15 17 19 21 23 24 25
0 20 22 23 24
9 11 13 15 18 20 22 23 24
8 10 12 14 17 119 2l 22 24
7 9 11 I3 115 18 20 21 23
(] 8 10 13 i1i5 17 19 21 27
. 3z 10 7 14 16 18 . 22
S AN G 13 15 17 19 21
5 7 8 10 12 14 15 17 19
4 5 7 9 10 113 115 17 19
5 3 4 6 7 9 11 13 16 18
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Table A1l PCDI (Beijing) Words and Gestures Percentile Scores
for Later Gestures (Fitted) Girls

Child’s Age in Months

¢ S 8 9 10 11 12 13 14 15 16
99 18 21 23 24 25 26 27 27 vl
99 14 17 20 2 24 25 26 27 21
90 10 14 17 20 22 24 26 26 27
85 9 12 5 18 211 %3 25 26 27
80 8 11 14 7 20 “22 24 25 26
b & . 8 2
70 7 9

65 6 8

60 5 7

55 5 7

5§ b

45 4 5

40 4 5

35 3 4

520 2 4
20 1 2 4 6 9 13 17 20 23
!5 0 0 1 % 5 10 16 21 25
10 0 0 0 1 3 i 14 7l 25
5 0 0 0 1 2 5 11 18 24

Table A12 PCDI (Beijing) Words and Gestures Percentile Scores
for Later Gestures (Fitted) Boys
% Rank Child’s Age in Months

8 9 10 11 12 13 14 i5 16
99 17 19 21 3 24 25 26 21 27
95 14 17 19 22 23 25 26 21 2
90 11 14 17 19 20 23 25 26 26
85 9 12 115 18 20 22 24 25 26
80 8 TONINN | 16 19 23 25 26
70 7 9 12
65 6 8 10
60 5 7 10
o) 5 6 9
50 i i
45 4 6 8
40 3 S 7
35 3 5 6
30 3 4 6 8
25 2 3 4 B 5
20 1 1 3 4 7 11 ii5 19 22,
15 0 0 1 2 5 9 14 20 24
10 0 0 1 2 4 8 13 19 23
9 0 0 0 1 % 4 9 16 2
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Table A13 PCDI (Beijing) Words and Sentences Percentile Scores for
Vocabulary Production (Fitted) Girls

Child’s Age in Months

% Rank
17 18 19 20 ll 2 28 24 25 26 20 28 29 30
99 51585 583 6408% 685" 719 % 744°" 7615 ‘7740 78200 788 76218 7oA TG Tg7 W98
95 4630857 858 6E635R NN 67.68 870 8RENT3 2 75| N7 6 A7 7 AN 78 9NN 7R AR 7 O | I 7.9 3BT G5
90 397 460 520 574 622 662 694 720 740 756 767 776 782 787 790
85 309 374 441 505 564 616 659 693 721 742 757 769 778 784 788
80 286 349 414 478 539 593 639 677 707 731 749 763 773 780 786
39 §57 69 713 140 755 .
70 224 280 342 407 471 532 587 634 673 704 728 747 761 772 779
65 2058269832 ORER3 8 5ENAL O RENG I3RS 70 MEN6 7 ORENG 6.2 860 6 7.2 2888747 BEN 75 SRR 76 O SN
60 1IB68 23688295835 3D/ R A8 5 A8 6 01 64166 83N 7 287358752 ST 6 50774
668 701 726 746 760 771
_ 556 692 P it 751 068
64 TRNNG6 SN 2R7.3 5 75 3 .6 6
GIARN 663N O ORS T2/ A SR 6.3
594 647 689 720 744 761
: 569 627 674 710 737 756
5 44 63 90 g6 1i4 Z3 303 B0 458 532 597 651 693 724 747
20 27 41 61 89" 1 ISTRNEZ A A3 7 ST () OREAG B 56 ST G 311 B G QTR 7]/ C A
15 20 31 46 69 102 147 205 278 360 446 528 599 657 701 733
10 13 20 30 46 69 102 147 207 280 363 450 532 604 661 704
5 9 12 18 %5 36 ol 72 99" 136 183" = 240" 306 378 452 1522
Table A14 PCDI (Beijing) Words and Sentences Percentile Scores
for Vocabulary Production (Fitted) Boys
% Rank Child’s Age in Months
16 17 18 19 20 2l 22 23 24 25 26 21 28 29 30
99 555 605 648 683 711 733 750 763 772 780 785 789 792 794 796
95 A 64NN BN SR ) SR G 65 6 7NN S 7.7 B .5 (TR 716 S T 7716 S/ S S W 7 S R 7T N7 9 3
90 43RO 47,305 3R 5 OREN 613 6 REN67 A7 O 572 GRR 74 SEENT 6, 208N 7.7.Z 8 7. S ORR7 8 SR 80
85 2,513 115 SRR N2 B 7. G RN 1] MRS O /A (1S5 8 7 B 74117 B 7 3 S B 5 ST /(6 G R 70 (. SR TS 2 S
80 242 301 366 433 497 557 610 654 689 718 739 755 768 777 783
/. 68 607 J0l1 797 148 78l 712 T80
70 157 205 262 327 395 464 ORRESEINN6 3 7RG 7 S TN (RN SANS 7157876 6T (/15
65 2y 7y 229 2 235z 423 A8 BEo @l GBY @8y wl lE 1@l 7
60 107 " 146 19452530 3200 392" 46488 53288 5938 G448 6858 7168 7408 757 =770
99 89 123 168 223 288 360 435 508 574 630 675 710 736 755 768
6 20 317 393 469 B4l 603 658 B9 726 V4B U6l
i 45 5% 75 7 Bl 206 273 350 430 508 578 636 683 718 743 761
1i72007.3 1S3 (O3 S 7 6 ORGSR 6] (VR 6 6 M7 ()2 B 7 S S 55
NS0 0582 7.5R 3 5 AR 3751 7S5 S SN G A6 69 287 2 58 740
120 169 233 309 392 476 554 620 672 712 740
" 07 137 185 Q6B 352 440 525 599 658 703 135
74 110 161 227 307 397 486 567 635 686 724
48 75 RN S [6 SEE? 3 GRSV 5B SRS T OB 590N 6 55 ENR /()3
33 Bl 78 116 169 237 319 409 498 578 643
17 725 S 54 790 1A 16021 9NN 29 O 37045 2

101



User’s Guide and Manual for the Chinese Communicative Development Inventories

Table A15 PCDI (Beijing) Words and Sentences Percentile Scores
for Sentence Complexity (Fitted) Girls
o/ Rank Child’s Age in Months
e TR Bt W W
99 40 47 54 60 65 69 72 75 77
95 28 35 43 51 58 64 69 0% 75
90 22 29 36 44 511 58 64 69 72
85 115 20 211 34 42 49 57 63 68

50

58

6

<

Z

20 S0ia%  CIEA Okl ol 0l 1. 3iaL 8imp low 3L 500k 6508 74 079
15 0 0 0 0 0 1 2 5 10 22 39 56 69 76
10 0 0 0 0 0 0 1 1 3 4 5 28 45 61 71
5 0 0 0 0 0 0 0 0 1 i 3 6 12 22 35
Table A16 PCDI (Beijing) Words and Sentences Percentile Scores
for Sentence Complexity (Fitted) Boys
% Rank Child’s Age in Months

16 17 18 19 20 Zl 22 23 24 25 26 27 28 29 30
99 36 44 51 58 64 69 72 {5 77 79 80 80 81 81 81
95 22 29 36 45 57, 59 65 70 74 76 78 79 80 81 81
90 14 19 26 34 42 50 58 64 69 73 76 78 79 80 81
85 9 13 18 25 32 41 49 51 64 69 703 76 78 79 80
80 6 9 1113 18 26 34 43 52 60 67 2 75 77 79 80
70 3 5 8 12 17 25 34 43 53 61 67 72 76 78 79
65 1 % 3 S 8 14 22 33 45 56 65 72 76 79 80
60 1 1 2 4 7 1 19 29 41 53 63 70 5 78 80
90 0 1 1 5) 5 8 14 23 34 47 58 67 73 77 79

% 8 18 .

45 0 0 0 0 1 2 5 19 32 48 63 72 77 80
40 0 0 0 0 1 2 4 15 28 44 59 70 76 79
35 0 0 0 0 0 1 2 10 20 36 53 67 75 79
&0 0838 U0EE. Ob2e Ofte OfRE 0. 6RRRTI3NS 2708 455 6208 73 B
20 0 0 0 0 0 0 3 7 15 29 47 63 73
15 0 0 0 0 0 0 0 1 2 4 10 20 36 54 68
10 0 0 0 0 0 0 0 0 0 1 2 4 7 14 25
5 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
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Appendix B: CCDI (Hong Kong) Fitted Percentile Scores

Table Bl CCDI (Hong Kong) Words and Gestures Percentile Scores
for Phrases (Fitted) Girls

Child’s Age in Months

11 17 113 14 115 16
2 27 2 il 27 27
25 25 26 26 27 2
24 25 26 26 i %0
23 24 24 25 26 26
22 23 2 25 26 26
. o« 25 n
211 22 23 24 24 25
20 2l 23 24 24 25
20 21 22 23 24 25
1Rz 0N 22 23 24 24
. = . 2
18 19 2l 22 23 24
17 18 20 Zil 23 24
16 17 19 20 22 23
At p AT 18 20 21 22
.. 4 . 7 15 0 27
20 8 10 11 13 115 16 18 19 21
115 7 8 10 12 14 16 17 19 2l
10 5 6 8 9 11 13 115 17 19
5 4 5 6 7 9 10 12 14 15
Table B2 CCDI (Hong Kong) Words and Gestures Percentile Scores
for Phrases (Fitted) Boys
Child’s Age in Months
% Rank

8 9 10 ol 12 13 14 i5 16
25 26 26 26 2l 27
25 25 26 26 27 27
23 24 25 25 26 26
it 23 24 24 25 26
v Z 2 23 24 5 26
- s 25
19 2l 2 23 24 %)
18 20 2l 2% 73 24
18 19 21 20 23 24
17 19 20 22 28 24
1z 13 70 Z1 27 i
16 18 19 20 2l 22
115 117 18 19 2l 27
15 16 18 19 20 22
14 115 17 18 20 2l
G . 14 16 17 18 20
20 7 9 10 12 13 15 16 18 19
15 7 8 10 11 13 14 16 18 19
10 6 7 8 9 11 12 14 115 17
5 5 6 6 G 8 10 11 12 13
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Table B3 CCDI (Hong Kong) Words and Gestures Percentile Scores
for Vocabulary Comprehension (Fitted) Girls

Child’s Age in Months

0
/ofRanic 8 9 10 11 12 13 14 15
99 174 202 230 257 281 302 321 336
95 149 175 201 227 252 275 296 314
90 131 152 174 197 220 242 262 282
85 115 135 157 180 203 226 248 269
80 103 122 142 164 210
R
118 139
111 131
103 120

AL

D0 T o0 i 28 57 50 65 84 108 134 164

15 17 23 32 42 56 74 95 120 148
10 16 21 27 35 46 59 75 94 10
9 10 113 17 23 31 40 53 68 87

Table B4 CCDI (Hong Kong) Words and Gestures Percentile Scores
for Vocabulary Comprehension (Fitted) Boys

Child’s Age in Months

0
Yo Bl 8 9 10 i 12 13 14 15 16
99 201 217 233 2438 263 277 290 302 313
95 179 195 211 226 241 256 270 283 295
90 130 150 170 191 212 233 253 272 289
85 106 124 143 164 185 207 228 249 268
80 98 114 132 151 172 192 213 233 253
70 68 83 101 120 142 165 188 212 236
6 63 77 92 110 130 151 173 196 219
60 54 67 82 100 120 142 166 191 216
55 SORIS G I 135 158 183 208
s s s 8
45 41 52 65
40 38 48 60
35 36 45 56
30 34 42 52
FaaEaawaaaEs
20 26 33 a1
15 23 28 34
10 18 23 28
5 12 15 18
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Appendix B: CCDI (Hong Kong) Fitted Percentile Scores

Table BS CCDI (Hong Kong) Words and Gestures Percentile Scores
for Vocabulary Production (Fitted) Girls

Child’s Age in Months

% Rank
8 9 10 11 12 13 14 15 16
99 6 9 14 22, 33 50 76 116 176
95 4 7 10 16 24 38 58 90 140
90 3 5 4 11 7 2.5 38 58 87
85 3 4 6 8 12 18 26 38 55
80 2 CRE R T e 3241
. ¢+ s 2§ - 3 5 i
70 % 7 3 5 7 11 16 24 36
65 1t 2 3 5 7 10 15 2% 30
60 1 2 3 4 6 9 13 20 29
55 1 Z 3 4 6 8 12 18 26
50 1 ... = = . =
45 1 2 % 3 4 6 9 113 18
40 0 0 it 1 2 5 9 17 31
35 0 0 1 1 2 4 7 14 25
30 0 0 1 1 7 3 6 Ihig. 19
1 . . e
20 0 0 0 1 1 2 4 7 13
15 0 0 0 1 1 2 3 6 10
10 0 0 0 0 0 1 ) 4 8
5 0 0 0 0 0 0 1 3 6
Table B6 CCDI (Hong Kong) Words and Gestures Percentile Scores
for Vocabulary Production (Fitted) Boys
Child’s Age in Months
% Rank
8 9 10 11 12 13 14 15 16
99 6 9 14 21 32 47 68 96 131
95 4 6 9 14 2! 31 45 65 91
90 3] 4 5) 8 11 17 24 34 47
85 2 3 5 6 9 13 19 26 37
80 2 3 4 5 8 1 15 2 29
® . . 5 12 L o
6 8 11 1% 20
3 5 7 9 12 17
3 4 5 7 9 1172
3 4 5 7 9 12
2 . i 6 8 10
1 1 % 2 3 4 5 7 9
0 0 1 1 2 3 5 9 15
0 0 1 1 2 3 5 8 14
0 0 0 1 ol 2 4 7 12
5. 2 i 5 il
20 0 0 0 0 1 1 3 5 9
15 0 0 0 0 0 1 2 5 12
10 0 0 0 0 0 1 1 & 8
5 0 0 0 0 0 0 0 1 1

105



User’s Guide and Manual for the Chinese Communicative Development Inventories

Table B7 CCDI (Hong Kong) Words and Gestures Percentile Scores
for Total Gestures (Fitted) Girls

Child’s Age in Months

0
g Ranle 8 9 10 11 12 13 16
99 28 33 38 13 17 52 62
95 26 31 35 40 44 49 60
36 40 45 57
33 38 42 55

2

=

20 8 11 13 117 20 25 29 34
i5 8 10 113 16 19 23 28 33 38
10 7 9 11 14 117 20 24 29 38
5 7 8 10 11 14 16 19 21 25
Table B8 CCDI (Hong Kong) Words and Gestures Percentile Scores
for Total Gestures (Fitted) Boys
% Rank Child’s Age in Months
8 9 10 11 1% I3 14 15 16
99 29 33 38 42 46 50 53 511 60
95 25 29 33 37 42 46 50 53 57
90 21 25 29 33 37 41 45 49 o3
85 19 22 26 30 34 39 43 47 il
80 18 21 25 28 32 37 41 45
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Appendix B: CCDI (Hong Kong) Fitted Percentile Scores

Table B9 CCDI (Hong Kong) Words and Gestures Percentile Scores
for Early Gestures (Fitted) Girls

Child’s Age in Months

% Rank
8 9 10 11 12 13 14 15 16
99 16 18 20 21 23 24 25 26 2
95 15 17 19 20 22 23 25 26 20
90 13 15 16 18 20 21 23 24 205
85 12 14 15 7 19 2 22 24 29

80 10 12 14 16 18 20 22 S8 p3h N

20 7 8 9
15 6 7 9 11 13 15 16
10 5 6 7 9 11 1%, 14
5 3 4 4 5 6 7 8 9
Table B10 CCDI (Hong Kong) Words and Gestures Percentile Scores
for Early Gestures (Fitted) Boys

. Child’s Age in Months

ofRat 8 9 10 11 12 13 14 15 16
99 15 17 18 20 22 23 24 26 20
95 14 16 17 19 2] 22 23 25 26
90 17 14 16 17 19 2! 22 23 25
85 11 13 14 16 18 19 2l 22 23
80 10 12 13 15 17 18 20 218 s
70 9 10 12 13 its 17 18 20 22
65 8 10 11 13 15 16 18 20 2l
60 8 10 11 13 14 16 Wy 19 2!
55 8 9 11 12 14 15 17 408 igd Mg
45 8 9 10 11 14 115 17 18
40 7 8 9 11 113] It 16 18
35 6 7 9 10 13 14 16 i\7
30 6 7 8 10 12 14 =l 1i5 i
20 5 6 8 9 11 17 14 15
15 5 5 7 9 10 11 113 14
10 4 4 6 (G 9 10 11 13
5 3 4 5 6 7 8 9 11
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Table B11 CCDI (Hong Kong) Words and Gestures Percentile Scores
for Later Gestures (Fitted) Girls

Child’s Age in Months

% Rank

8 9 11 12 13 14 16
24 27 30 33 3
22 25 28 3l 36
118 22 25 28 34
17 20 23 26 37

22

- - . ™
40 4 8 10 12 15 18 22 26
35 4 5 7 9 12 15 18 A 25
30 3 5 6 8 11 14 17 21 25
20 S 4 5 7 9 1% 115 19 22
ii5 2 3 5 6 8 11 14 18 22
10 1 Z 3 4 6 8 12 15 20
5 1 2 2 3 4 6 8 i 14

Table B12 CCDI (Hong Kong) Words and Gestures Percentile Scores
for Later Gestures (Fitted) Boys
% Rank Child’s Age in Months

8 9 10 11 12 13 14 15 16
99 15 17 20 23 25 28 30 35 35
95 13 16 18 20 23 25 27 30 32
90 11 13 1% 17 20 23 25 28 30
85 9 11 I3 15 18 20 23 26 28
80 8 10 1% 14 16 19 22 24 20
70 7 9 10 13 15 17 20 23 25
65 6 8 10 12 14 16 19 2% 29
60 6 8 9 11 i3 16 18 2zl 24
= 5 7 8 10 13 15 18 21 24

3 4 5 6 8 18
115 2 3 4 5 7 18
10 1l 2 2 4 5 19
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Appendix B: CCDI (Hong Kong) Fitted Percentile Scores

Table B13 CCDI (Hong Kong) Words and Sentences Percentile Scores
for Vocabulary Production (Fitted) Girls

Child’s Age in Months

% Rank
16 %7 18 19 20 21 22 23 24 25 26 210 28 29 30
99 216 273 336 403 470 534 591 639 679 711 735 754 768 778 786
95 212 260 314 371 430 487 541 590 633 669 699 723 742 757 769
90 158 196 240 289 342 397 452 506 556 601 640 673 701 724 742
85 120 152 191 235 286 341 398 455 510 562 607 647 680 707 730
80 98 209 355 413 471 525 576 620 658 690 715
e 0 269 324 381 430 496 549 597 639 674 703
70 247 300 356 415 473 528 578 622 660 692

65 81 106 136 173 217 267 322 381 441 499 553 - 601 643 678
191 238 291 349 409 469 526 578 623 662
175 218 268 322 379 438 495 548 596 638
5 158 197 243 294 349 406 463 518 568 613
140 177 219 268 322 378 436 492 545 593
115 148 188 235 288 346 406 467 524 576
98 129 166 210 261 319 380 442 502 558
83 110 143 184 232 287 347 410 473 532
. 88 91 121 160 206 261 322 388 454 517
57 77 103 137 180 230 289 353 420 486
40 54 74 99 132 172 222 279 342 408
30 41 56 76 102 136 179 230 288 353
15 21 30 42 59 81 111 150 198 256

Table B14 CCDI (Hong Kong) Words and Sentences Percentile Scores
for Vocabulary Production (Fitted) Boys

Child’s Age in Months

0
N Rank — e T 21 22 23 24 25 26 27 28 29 30
99 155 202 257 319 385 453 517 576 627 669 703 729 749 765 776
95 150 191 239 293 352 413 474 531 583 629 667 699 724 744 759
90 135 168 207 251 299 351 405 458 510 558 601 639 672 699 721
85 106 133 166 205 249 298 350 405 459 511 560 604 642 674 701
80 76 98 125 159 199 245 296 351 409 466 521 571 616 654 686
200 50 307 368 430 492 549 600 644 680
70 46 61 80 105 136 174 220 271 329 389 451 510 564 612 653
65 35 47 63 84 111 145 187 236 292 353 416 479 538 592 637

95 126 165 212 267 328 394 459 522 579 629
79 107 142 186 238 299 364 432 498 559 613
L n e o e ot L e
60 82 110 146 191 244 304 370 438 503 563
48 67 91 124 164 214 273 339 408 477 541
40 55 76 103 139 183 236 297 364 433 501
34 47 65 89 120 160 209 267 331 400 469
[ 97 a5, 13 101 136 181 236 300 380 440
14 20 29 40 56 77 106 143 189 245 308 378

5 0
iS5 4 8 12 16 23 32 44 60 82 111 148 194 249 311
10 3 6 8 11 iS5 21 29 39 53 72 96278 6 58211
9 1 1 2 3 4 6 S 13 19 28 40 il 81 114
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Table B15 CCDI (Hong Kong) Words and Sentences Percentile Scores
for Sentence Complexity (Fitted) Girls

Child’s Age in Months

% Rank

17 18 19 20 21 22 23 24 25 26 27 28 2003 ()
99 17 23 30 39 48 56 63 68 72 {16 78 79 80 81 81
95 13 18 25 32 40 48 55 62 67 71 75 77 78 80 80
90 8 12 16 22 29 37 45 53 60 66 70 74 76 (SRS
85 6 9 12 17 23 29 37 45 52 59 65 69 73 GRS
80 6 8 11 15 20 26 32 39 46 53 59 64 69 7205

- - ; . ; . s e T
15 0 0 0 1 3 9 14 29 40 50
10 0 0 0 0 0 il 2 5 9 24 35 47
5 0 0 0 0 0 0 0 0 it 2 4 2 2l 33

Table B16 CCDI (Hong Kong) Words and Sentences Percentile Scores

for Sentence Complexity (Fitted) Boys
% Rank Child’s Age in Months

16 1%, 18 19 20 2t 22 23 24 25 26 27 28 29 30
99 1 16 22 30 38 47 55 62 68 72 75 77 79 80 81
95 il 15 20 25 31 38 45 52 58 64 68 72 74 76 78
90 il 9 13 3157 22 28 35 42 50 56 62 67 71 74 76
85 5 7 9 13 L7 21! 2 34 40 47 54 59 64 69 72
80 4 5 7 10 14 18 23 29 36 43 50 56 62 67 70
70 2 3 5 7 9 13 17 23 29 36 43 51 57 63 68
65 2 3 4 6 9 12 16 20 26 33 40 47 54 60 65
60 2 3 4 5 i 9 13 17 22 28 35 42 49 56 62
59 2 3 3 5 6 9 12 1115 20 25 31 38 44 51 57
45 BF 0F Ul ML B2 0 i3 S04 8% G Ml S50 A0 B s o)
40 0 0 1 1 1 2 4 6 9 14 21 30 40 50 59
35 0 0 0 1 1 2 4 7 11 18 27 38 49 59
30 0 L S L s e T
20 0 O RO, 0 I e S T T
15 0 0 0 0 0 0 0 1 2] 3 5 10 17 28 42
10 0 0 0 0 0 0 0 0 1 1 3 5 9 5 24
5 0 0 0 0 0 0 0 0 0 0 0 1 1 2 3
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Appendix C: PCDI (Beijing) Raw Scores

Table C1 PCDI (Beijing) Words and Gestures Percentile Scores

for Vocabulary Comprehension (Raw)

Girls
% Rank Child’s Age in Months
8 9 10 11 12 13 14 15 16
95 291! 245 280 288 339 308 372 343 337
90 176 208 269 249 313 288 334 339 318
75 157 156 229 225 283 264 299 261 283
50 97 100 147 165 233 218 251l 223 237
25 44 48 88 116 185 174 206 158 188
10 112 21 39 72 123 120 165 106 64
5 5 18 25 28 100 86 110 71 33
Mean 95 104 148 163 224 211 245 209 219
SD 79 66 78 70 66 60 63 77 84
Boys
Child’s Age in Months
% Rank
8 9 10 11 12 13 14 15 16
95 210 205 248 295 348 332 336 354 349
90 198 271 230 287 310 3 324 338 317
75 1173 209 210 265 261 283 297 AL 304
50 96 115 159 Zilil 209 220 242 264 266
25 48 49 106 164 158 169 186 221 228
10 21 24 42 99 101 119 138 176 188
S 14 9 28 73 46 105 88 162 92
Mean 100 120 148 204 203 2119 230 259 253
SD 63 84 66 66 79 68 69 55 63
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Table C2 PCDI (Beijing) Words and Gestures Percentile Scores
for Vocabulary Production (Raw)

Girls
Child’s Age in Months
% Rank

10 11 12 13 14 15 16

95 9 20, 104 76 99 300 371
90 7 11 35 46 83 223 304
75 4 7 17 18 61 128 139
50 2 2 7 7 28 38 63
25 1 1 3 3 8 18 19
10 0 0 % 2 3 6 1L

5 0 0 1 1 1 4 7
Mean 3 5 17 16 33 74 95
SD 3 10 37 24 30 89 104

Boys
Child’s Age in Months
% Rank

10 11 12 13 14 15 16

95 6 23 23 39 136 144 267
90 9 7 14 23 57 130 178
75 4 5 8 13 37 57 84
50 2 3 4 6 9 19 43
25 1l 2 2 3 4 8 8
10 0 0 0 1 3 3 2

5 0 0 0 0 2 & 1l
Mean 3 4 6 10 21 & 60
SD 2 5 6 12 34 43 73
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Appendix C: PCDI (Beijing) Raw Scores

Table C3 PCDI (Beijing) Words and Sentences Percentile Scores
for Vocabulary Production (Raw)

Girls

Child’s Age in Months

% Rank -
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

95 293 08457 SRE98IS RT3 2 NT12 WNT1 9. N7 34 IN756 SN766 SIT85. 80773 SNT72 BRT88 7948 N796
90 229 401 520 651 666 694 687 744 760 777 765 761 776 784 788
75 140 278 337 558 615 652 650 714 741 748 734 755 753 777 78l

50 86 153 204 347 480 462 573 674 657 704 686 711 732 742 760
25 37 72 46 106 200 344 430 549 536 617 590 663 673 712 712
10 21 13 14 IT - 107 153 352 372 263 455 540 480 616 = 645 644
5 15 6 10 8 18 43 269 274 99 338 451 278 445 539 148

Mean 97 166 204 318 408 440 537 610 592 656 658 661 694 726 711
S[D 79 131 178 247 224 195 130 151 181 139 97 148 99 65 154

Boys

Child’s Age in Months

% Rank
16 17 18 19 20 21 22, 23 24 25 26 21 28 29 30

95 2.S1BERG G ORI 2SN 671 S 741 S 727 BN 7L SR 716 A 715 S T S 11 B 715 ST 7128 710 S B[S OB 0]
90 186 390 436 544 654 628 719 752 750 767 747 765 786 771 784
/5 TSI 8 SENES 75 M3 7.0 MR 50 ()RRG5 S SRR 6.5 /AR (05 IR A1 ORI E3 SRR 713 5 B 715 S TG IS 6 3 S 71712

50 28 106 159 193 310 360 561 598 588 668 697 727 696 728 747
25 8 27 41 A6RRSTI36MN 235 311 2R 33 6852 SENG 1 SEEN6 7 S8NG 0 SING 7SR 6 07
10 4 18 13 8 23 85 OSIN 1IO 1S5 ORISR S VRN S S O/ 6 (1[I 59 9
5 3 6 12 6 12 41 295 48 37 241 247 229 305 480 362

Mean 59 157 179 226 316 372 454 489 515 609 603 669 652 697 704
S 84 166 152 203 233 205 226 233 224 159 174 152 152 84 106
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Table C4 PCDI (Beijing) Words and Sentences Percentile Scores
for Sentence Complexity (Raw)

Girls
Child’s Age in Months

R 16 17 18 19 20 2! 22 23 24 25 26 2 28 29 30

95 10 25 46 54 65 68 71 78 77 81 5 80 80 81 79

90 8 23 34 44 60 67 66 (i 75 79 72 79 79 80 79

5 3 6 15 30 43 57 56 72 71 74 67 77 % 78 77

50 0 1 % 8 23 30 37 56 60 66 62 70 70 73 74

25 0 0 0 0 % 7 25 41 31 55 45 53 56 62 70

10 0 0 0 0 0 0 9 14 21 15 29 35 il 50 46

S 0 0 0 0 0 0 0 4 0 10 26 21 29 36 5
Mean 1.7 4.8 85 15.7 23.5 31.1 37.5 50.5 51.9 59.3 55.0 63.4 63.1 68. 67. 4
SD g2 &2 B8 100 2.8 Z2L0 20,0 2.6 22,5 20,0 57 164 15,2 1% 18. 4

Boys
Child’s Age in Months
% Rank

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

95 12 32 Sl 47 50 62 70 76 77 76 78 78 81 80 80

90 6 22 19 37 43 52 68 74 74 {15 72 77 79 79 80

75 % 10 6 22 32 37 53 63 68 71 70 74 76 77 1t

50 0 1 1 3 7 16 34 43 46 64 56 68 65 68 70

25 0 0 0 0 0 0 3 ® 29 34 37 53 50 56 63

10 0 0 0 0 0 0 0 1 0 16 0 19 22, 47 43

S 0 0 0 0 0 0 0 0 0 0 0 5) 0 42 23
Mean 1.6 5.8 4.9 11.0 15.6 19.8 29.4 36.1 42.9 51.9 48.2 59.2 58.5 65.1 65.5
SD SER L0028 - OR08 1o SAR 18N Of 8825 18126, 825,822 10024, 38890 1800 |0 s L iil5. 6
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Appendix D: CCDI (Hong Kong) Raw Scores

Table D1 CCDI (Hong Kong) Words and Gestures Percentile Scores

for Vocabulary Comprehension (Raw)

Girls
% Rank Child’s Age in Months
8 9 10 11 112 13 14 15 16
95 168 185 192 206 241 239 327 322, 325
90 140 160 180 192 175 23 305 2.9 300
75 101 123 123 135 159 179 234 250 280
50 59 83 71 108 119 128 161 206 215
25 24 37 50 59 63 74 128 149 168
10 15 27 ) 30 54 56 84 77 11129
5 8 20 2l 23 i1i7 38 63 55 110
Mean 68 86 87 107 116 128 179 197 219
SD 49 54 93 57 o 61 78 71 64
Boys
Child’s Age in Months
% Rank
8 9 10 11 12 k3 14 15 16
95 159 215 193 235 237 261 311 261 209
90 127 155 150 213 183 240 303 254 271
75 88 87 121 156 123 180 201 233 232
50 44 Bl 78 102 88 119 144 188 201
25 31 28 57 74 66 81 102 118 146
10 Zil 16 37 41 42 42 64 46 130
5 17 6 27 30 39 19 46 24 89
Mean 62 67 87 116 103 132 158 168 1193
SD 42 56 44 61 59 68 78 74 58
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Table D2 CCDI (Hong Kong) Words and Gestures Percentile Scores

for Vocabulary Production (Raw)

Girls
Child’s Age in Months
% Rank

8 9 10 11 12 13 14 115 16

95 4 9 9 13 19 3l 85 1132 101
90 3 6 8 9 16 16 53 66 87
75 2 4 5 3 6 10 26 38 38
50 1 2 2 3 4 6 15 13 28
25 0 1 2 1 2 3 6 6 6
10 0 1 0 0 1 2 4 3 %)

5 0 0 0 0 1 1 Z 2 4
Mean 1 3 3 4 ‘ 6 8 21 26 31
SD 1 3 3 4 6 8 25 40 28

Boys
Child’s Age in Months
% Rank

8 9 10 11 12 13 14 115 16

95 3 8 it 19 14 39 55 39 112
90 2 5 5 L1 10 15 23 31 Sl
75 2 3 4 6 5 7 12 23 26
50 1 1 2 3 4 4 6 8 9
25 0 1 1 1 2 3 4 4 6
10 0 0 0 0 1 2 3 3 3

5 0 0 0 0 | 1 0 1 1
Mean 1 2 3 4 S 8 13 13 20
SD 1 3 2 5 6 il 26 12 28
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Appendix D: CCDI (Hong Kong) Raw Scores

Table D3 CCDI (Hong Kong) Words and Sentences Percentile Scores
for Vocabulary Production (Raw)

Girls
Y o Child’s Age in Months

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
95 125 321 359 274 392 411 616 651 729 684 731 693 730 757 738
90 91 213 295 223 321 382 592 566 612 589 648 628 712 732 703
7% 45 111 159 159 251 266 407 448 508 473 573 571 654 667 645
50 28 49 101 75 148 184 224 267 322 401 437 441 522 553 540
25 10 17 37 26 62 65 8 152 180 282 210 338 434 450 416
10 4 7 23 15 32 14 39 74 56 106 139 181 287 332 278
S 3 % 7 6 28 6 28 36 37 43 70 157 216 218 170

Mean 34 80 117 94 169 179 264 301 335 378 403 443 516 546 517

SD 33 89 100 81 113 128 185 184 201 171 201 164 152 150 166
Boys
Child’s Age in Months
% Rank

16 17 18 i9 20 21 22 23 24 25 26 47 28 29 30
95 87 224 193 372 434 479 429 563 539 632 677 718 699 733 760
90 75 186 161 310 382 433 380 453 515 600 632 640 604 697 713
75 34 66 66 131 227 270 222 339 413 454 514 553 581 631 637
50 18 26 28 39 108 121 97 145 297 322 366 403 478 496 542
25 10 14 L Ll 36 21 44 63 99 204 132 309 316 432 378
10 6 6 3 6 11 8 16 32 321137, G252 7S V5 W3 3
S 2 5 0 3 8 % 1 10 14 56 23 88 35 e

Mean 28 57 Bil 93 147 161 145 199 269 330 347 407 429 496 480
SD 26 68 59 115 134 152 129 165 169 164 213 172 183 177 198
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Table D4 CCDI (Hong Kong) Words and Sentences Percentile Scores

for Sentence Complexity (Raw)

Girls
Child’s Age in Months
% Rank
16 17 18 j1i9 20 21 22 23 24 25 26 27 28 29830
95 9 32 33 21 3 32 66 61 67 63 80 76 (@ 80 80
90 6 11 20 119 29 28 57 55 67 63 72 70 76 (GO S
75 4 7 14 16 25 27 Bl 48 62 58 69 65 71 (S5
50 4 6 12 113 22 25 48 43 57 56 64 35 67 (2 ]
25 4 5 11 i 22 %2 38 39 53 50 61 52 64 70 70
10 3 5 10 7 16 & 28 34 48 45 59 50 63 68 64
5 3 5 8 6 12 19 19 33 38 39 93 48 60 65 62
Mean 2 5 8 6 12 14 2! 27 32 33 39 43 50 56 54
SD 3 10 9 6 11 10 21 18 22 20 24 117 17 7l
Boys
Child’s Age in Months
% Rank
16 17 18 19 20 21 22 23 24 28 26 27 28 29 30
95 14 20 14 33 52 53 41 58 61 s 73 73 79 81 81
90 13 14 11 32 38 45 32 49 60 67 69 72 74 79 74
75 7 7 9 23 30 38 18 36 50 62 67 71 72 74 71
50 6 6 8 9 23 23 17 34 45 54 58 67 66 68 63
25 4 5 6 8 119 19 16 3l 40 49 52 63 66 64 62
10 3 4 ) 6 18 14 16 27 35 47 48 62 61 B 58
5 2 4 4 S 15 13 11 25 38 44 46 59 58 GINNE5 8
Mean 2 3 3 5 11 11 9 16 24 34 52 38 41 48 43
SD 3 4 4 9 12 13 9 15 18 18 22 23 23 1IORER7 0
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Appendix E: PCDI Short Form (Beijing) Fitted Percentile Scores

Table E1 PCDI Beijing Words & Gestures Short Form Percentile Scores
for Vocabulary Comprehension (N=280)

Child’s Age in Months

% Rank »
8 9 10 11 1% 14 16
99 87 99 97 101 105 105 106
95 80 90 95 96 103 105 106
90 69 82 90 93 99 105 106
85 59 74 84 84 96 103 105

80 55 68 82 83 94 102 105

70 48 65 76 80 92 100 103
65 42 65 73 79 91 98 102
60 38 62 70 76 91 96 101

15 8 31 53 56 69 68 84
10 6 20 44 52 60 60 79
5 4 8 22 41 45 Si wr
Mean 8. 1l 55, 2 68. 1 72. 7 84.1 87.2 J688
SD 24- 22.7 17.8 15.2 14. 6 115, 9.2
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Table E2 PCDI Beijing Words & Gestures Short Form Percentile Scores
for Vocabulary Production (N=280)

Child’s Age in Months

74 Rank 8 9 10 11 12 14 16
99 3 9 9 18 39 86 90
95 3 4 8 17 39 71 87
90 2 3 S 10 14 55 82
85 2 2 4 7 1Ll 39 62

2

45 0 0 2 2 4 6 18
40 0 0 1 2 4 6 14
35 0 0 1 2 3 5 10
30 0 0 1 2 3 4 7

15 0 0 0 1l 2 2 3

10 0 0 0 0 2 2 2

5 0 0 0 0 1 1 1
Mean 0.7 1, & 2.5 4.6 8.6 20.7 32. 4

SD 11 2.2 2.5 5 10. 8 24. 4 29.2
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Appendix E: PCDI Short Form (Beijing) Fitted Percentile Scores

Table E3 PCDI Beijing Words & Sentences Short Form Percentile Scores
for Vocabulary Production (N=402)

Child’s Age in Months

% Rank
16 17 18 19 20 21 22 28 25 28
99 93 93 102 108 111 113 113 13 1153 11
95 88 80 99 86 109 107 113 113 LIS 113
90 63 73 93 78 94 104 109 108 113 L
85 47 56 77 1o 91 94 105 104 111 1S
80 40 46 64 73 89 92 105 100 109 117
70 29 41 55 62 81 82 99 93 105 109
65 26 38 50 56 74 74 96 89 104 108
60 20 36 48 95 69 70 91 84 102 107
99 106
e
. . . .104
40 13 25 il 36 54 56 68 70 93 102
35 9 20 23 34 48 50 64 63 91 101
99
99 |
15 2 % 9 20 14 26 39 47 78 91l
10 2 2 4 S 5 17 25 42 66 90
5 1 0 0 2 3 11 16 34 60 60
Mean 27.5 33N 44 48.9 61.1 63. 1 7Sl 78.4 955281016
SD 2901 26. 3 3152 2680 29:1 33. 8 2985 24 15. 6 11683
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Appendix F: CCDI Short Form (Hong Kong) Fitted Percentile Scores

Table F1 CCDI Hong Kong Words & Gestures Short Form Percentile Scores
for Vocabulary Comprehension (N=281)

Child’s Age in Months

% Rank
8 9 10 11 12 14 16
99 75 81 86 : 89 92 94 95
95 63 71 78 83 86 91 94
90 58 66 72 77 82 88 92
85 53 61 68 74 79 86 91

80 46 54 61 68 74 84 89

ii5 11 14 18 23 29 43 59

10 8 11 15 20 26 40 57

5 5 7 10 13 18 32 49
Mean 26. 25 34.53 45. 65 44. 48 57. 44 68. 03 71. 95
SD 14.78 21. 46 20. 21 22.50 21.77 14. 58 16. 43
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Appendix F: CCDI Short Form Norming Studies

Table F2 CCDI Hong Kong Words & Gestures Short Form Percentile Scores
for Vocabulary Production (N=281)

Child’s Age in Months

% Rank
8 9 10 i 12 14 16
99 4 7 1% 19 29 54 76
95 2 3 6 10 17 40 67
90 2 3 4 6 10 2 42
85 1 2 3 5 8 19 37

5 0 0 0 0 0 0 0
Mean 0. 28 1. 05 1.93 1. 83 5.8 9.45 14. 03
SD 0. 51 2.99 3.33 2.45 7.05 10. 29 7895
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Table F3 CCDI Hong Kong Words & Sentences Short Form Percentile Scores
for Vocabulary Production (N=403)

Child’s Age in Months

% Rank
16 17 18 19 20 21 22 23 25 28
99 80 91 101 109 116 121 125 127 131 133
95 47 59 71 83 94 104 112 118 126 131
90 33 42 54 66 78 89 99 108 120 1129
85 28 37 46 56 68 79 89 98 113 125

80 23 30 39 49 59 71 82 92 109 123

70 18 24 31 40 49 60 il 82 101 120
65 16 21 27 35 44 55 65 76 96 117
60 14 18 24 31 40 49 60 71 92 114
55 12 16 21 28 35 44 54 65 85 110

45 10 1:3 17 22 29 3 46 56 77 104
40 8 11 15 19 25 33 41 51 2 101
35 7 9 12 17 22 28 36 45 66 96

15 3 4 5 7 9 11 15 19 30 53

10 2 3 4 5 6 8 11 14 22 42

5 1 1 2 3 3 4 6 7 12 25
Mean 13.9 1), 7 26. 3 26. 2 40. 7 48.0 48.7 60. 8 783 99. 4
SD 12.0 23.2 20.7 21. 4 29.2 29.0 33. 8 35.9 35.2 26.7
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Dedication

We dedicate this manual to the memory of Tracy CHAN Lai— Sze for her tireless efforts

in working on this project and her endless good cheer.
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