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R-02-5E Patterns of Young Children’s Development

Abstract

There has, in recent years, been areemergence of interest in the early years and a renewed emphasis on
the importance of early education programs to ensure that al children start school ready to learn. At the
same time, the move toward evidence-based policy development has led to the need to demondrate the
effectiveness of early education programs in terms of measured outcomes Questions have aso been
raised with regard to the effectiveness of different types of programs and approaches, and the age at
which such programs should be introduced.

In order to evauate the outcomes of early education programs, it is necessary to have a measure that
can assess the impact of programsin terms of the development of the underlying skillsthat are
associated with subsequent learning and achievement at school.

This paper provides information on a measure that was devel oped to assess children’sleve of
development at preschool and entry to school leve, aswell asther readiness for forma schooling. This
measure, Who Am | ?, is based on early copying and writing skills, and is designed to identify the broad
stages of development that underlie children’ s reediness for more forma learning in aschool Stuation.

Although origindly developed in Austrdia, Who Am 1? has now been used in sudies in a number of
different countries, including Canada. Data from these studies provide some indght into the variationsin
development that are associated with different patterns of preschool provison and different ages of
entry into an educationd program.

The results reported in this paper indicate variations in the patterns of development of young children
according to both age and schooling. Development of early copying and writing skillsis accelerated in
cases where children enter preschool at an early age and are exposed to formal teaching of early reading
and writing skills, asin Hong Kong. However, lessforma preschool programs and later entry to schoal,
asin Sweden, result in adelay in the acquigtion of early writing skills. Delayed development is aso noted
in the case of children from relatively poor home backgrounds who do not attend preschool prior to
entry to schoal, asin the case of children in aremote rurd area of Northern India However, there are
close amilarities in development between children of the same age in Canada and in Austraia, who are
either at the end of their senior kindergarten year or in their first year of school. Usng Who Am[? asa
measure of school readiness, it was found that by age six years virtudly dl children had reached aleved of
development where they were able to copy geometrical forms and to write at least some letters or
words, indicating that they were ready to benefit from a more structured school program.

The results of these sudies indicate that WWho Am |? provides avaid measure of development across
different language and cultura groups, ard can, therefore, be used as atool to evaluate the effectiveness
of different forms of early childhood provision, as well as children’s readiness for more formad learning in
aschool Stuation.
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1. I ntroduction

Children dl over the world start school at about the age of five or Six years. This ageis associated with
what has been cdled the “five to seven year shift,” when children are seen as being ready to take on
more respong ble tasks, and to be capable of more forma learning. Even in those societies where
children do not attend forma schooal, it is a about age six that children are expected to take on more
responsble tasks, such as taking care of younger children, tending animals and performing household
chores (Sameroff and Haith, 1996). This shift has aso been described as the age of reason, or the point
a which children are capable of more rational thought, and are, therefore, teachable (White, 1996). In
Fiagetian terms, this shift corresponds with the trangition from intuitive to concrete operationd thinking,
which is dependent on an internd restructuring which enables the child to coordinate different
perspectives smultaneoudy rather than to focus on only one aspect of a Situation at atime. This marks
the beginning of logica thought and reasoning ability, based on the interna conceptuaisation of ideas
and concepts which can be abstracted from a specific Situation and generalised to other contexts. While
thereis continuing debate as to the processes underlying this shift, there is neverthel ess genera
agreement that there is afundamental change in children’ s thinking that takes place somewhere between

the ages of five and seven years.

Whether this shift in thinking between five and seven yearsis a consequence of schooling, rather than a
basis for schooling, remains unresolved. Recent research on the relative effects of age and schooling
indicate that some language and conceptud skills are more closdly related to age than to schooling,
while other language and conceptud skills are more closdly related to schooling than to age (Morrison,
Griffith and Frazier, 1996). This suggests that both development and learning play a part in developing

the skills that mark the trangtion that occurs at age five to seven.

An example of the interactive role of development and learning in the achievement of school-related
sillsisillustrated by the acquidtion of reading. Mot children learn to read between the ages of five and
seven. But while the ability to read is dependent on a number of underlying skillsthat are linked with
development, the acquisition of reading is, in mogt cases, not achieved without forma or pecific
indruction in reading. Thus, both development and learning are necessary in achieving this skill.

Applied Research Branch 1



Patterns of Young Children’s Development R-02-5E

While there are differences in children’s culturd and socia experiences across different countries and
socid groups, there are, nevertheess, commondities in development that seem to be associated with
underlying developmenta processes. Speech is common to al cultures, and children require only
exposure to the spoken language thr ough socia interaction to acquire competence in the use of ora
language. The use of drawings or symbols to represent objects or words is dso a common
characterigtic of human societies, dthough not dl societies have developed awritten language.
Nevertheless, research has demondrated a developmenta progression in children’s ability to draw a
human figure, to copy geometrical forms, and to write numbers and letters. This progression follows the
same developmenta pattern across different cultures. Since these are aspects of behaviour that can be
assessed independently of the child' s particular language or cultura background, they provide abasis
for examining children’ s developmental progression across different cultura groups. And Since copying
and writing provide the essentid tools for school learning, both in terms of learning to reed and write and
interms of providing the notation system underlying numerical and mathematical concepts, they dso
provide a measure of children’ sreadinessto learn, in the sense of being ready for more forma
schoaling. It isin this context that Who Am 1? has been used to assess children’s developmentd level
and their readiness for more formal learning experiences, and to examine patterns of development

across different culturd groups.

2 Applied Research Branch
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2. Context of the Study

Who Am I? was developed for use in aresearch sudy undertaken by the Augtrdian Council for
Educational Research (ACER) in 1998. It is based on a series of copying and writing tasks which
identify the leve that children have reached in their understanding and use of conventional symbols, and
is designed to tap the broad stages of development that underlie a child’ s readiness for particular types
of learning experiences. Subsequently, dataon Who Am | ? were callected from samples of childrenin
Hong Kong, India and Sweden.

In Canada, Who Am |? has been used in anumber of communities participating in the nationd initiative
on Undergtanding the Early Y ears, aswell asin the fourth cycle of the Canadian Nationd Longitudind
Survey of Children and Y outh. Its purpose in these studies is to provide one of three direct measures of
children’s early learning and devel opment, which can be used as abasis for examining the association
between patterns of early devel opment and learning and various community and family factors which
may be associated with early development, and which may affect children’s subsequent successin
school and in other life experiences.

The Canadian dataon Who Am |?, together with data from the Austrdian study and the other cross-
culturd samples, provideabass for examining patterns of development across different cultura groups,
where there is variation in both the age of entry to school and in the nature of educationd provision prior
to entry to school. Differences in these patterns of development provide some ingights into the extent to
which variationsin development are associated with particular agpects of the children’s cultural and

school experiences in the years prior to entry to school.

A more detailed description of the development of Who Am 1? and the tasks that are included in the
assessment, as well asthe theoreticd rationale on which the instrument is based and technica
information relating to its vaidity and rdigbility, is provided in the Appendix to this paper.

Applied Research Branch 3
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3. CrossCultural Dataon Who Am|1?

3.1 The Samples

The samples on which dataon Who Am | ? are available indlude the initid Audtrdian sample of over
4000 Augtrdian children from preschool to Year 2, ranging in age from four to over seven years,
together with the data from samples in Canada, Hong Kong, India and Sweden.

Canadian dataon Who Am |? are available from two samples which are part of Canadas
Understanding the Early Yearsinitiative. The first sample comprises 687 children at senior kindergarten
leve, the year prior to entry to forma schooling, drawn from the North Y ork community in Ontario,
now incorporated into the new city of Toronto as the North Quadrant. This community is both ethnically
and culturdly diverse, with alarge immigrant population and many children from language backgrounds
other than English or French. These data werecollected in 1999. The second sample comprises 2128
children drawn from five communities across the country (Southwest Newfoundland; Prince Edward
Idand; Winnipeg Didrict I, Manitoba; Prince Albert, Saskatchewan; and Coquitlam, British Columbia).
These children were drawn from amixed range of backgrounds, including urban and rurd populations,
and were assessed in 2000, at the end of their senior kindergarten year. This sampleis referred to asthe
Community 2000 sample elsewhere in this report. In the case of the Canadian samples, not dl the Who
Am |? items were administered. For this reason, the comparisons between the different samples were
based only on the items on the Copying and Symbols Scales, which were included in the Community
2000 studies data set. In the case of the North Y ork community, the name item from the Symbols Scae

was not administered, and this sample was naot, therefore, included in the cross-cultura comparisons,

The Hong Kong dataon Who Am | ? are based on a sample of 60 preschool children drawn from three
levels of preschool, assessed in June 1999. The children were dl of Chinese origin and from Cantonese-
spesking homes, and were aged from four to seven years. The assessments were undertaken by the
children’s preschool teachersin Cantonese, and the children’ s responses included responsesin both
English and Chinese. The responses were scored at ACER, with the responsesin Chinese being scored
by a senior researcher at ACER, who was aso a native speaker of Mandarin. In scoring these

responses, it was possible to gpply the genera principles of the scoring criteriato alocate the responses
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in both English and Chinese to one of the four score levelsidentified (Melor and Leung, 2000, de
Lemoas, 2000).

The Indian data on Who Am |2 were collected in 1999 as part of an evauation of an intervention study
designed to extend the provision of early childhood educetion to children from economically weaker
familiesliving under difficult geographic conditions. The study was undertaken in aremote area of
Northern India, in the smal hill state of Himachal Pradesh. Who Am 1? was used in the context of this
study to collect information on the developmenta level and early literacy and numeracy skills of Grade 1
children at the beginning of their first term of school. The sample comprised atota of 232 children who
were assessed on Who Am | ? & the beginning of Grade 1 (Sood, 2001).

Swedish dataon Who Am | ? were collected to compare the progress of children in a system where
children entered school at alater age (age 7), and where there was little emphasis on the teaching of the
formd sKills of reading and writing at the preschool level. The Swedish sample comprised atota of 91
children, 58 Sx-year-olds in a preschool class attached to a primary school, and 33 five-year-oldsin
preschool, who were assessed at the end of the school year in May 2001.1

3.2 Age-Matched School L evels

Comparisons between these different samplesis complicated by the different age ranges and the
different levels of schooling of the groups assessed. In order to overcome these difficulties, it was
decided to identify different levels of schooling (including preschooling), based on the average age, or
age range, of the children a each of the levelsidentified in their own school system. Thisresulted in the
identification of four age-matched levels of schooling, covering age four, age five, age six and age seven.
The dlocation of each sample according to these school levelsis shownin Table 1.

1 Unpublished data provided by Professor Gunilla Fredriksson, of Linkopings University, Sweden.
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Table 1 Age-Matched Levels of Schooling: Australia, Canada, Sweden, India
and Hong Kong
Approx.
Age-Matched Mean Australia Canada Sweden India Hong Kong
School Levels Age
School Level 1 4:0 End First Year of
Preschool
N =15
Age=4:1
(3:4—4:6)
School Level 2 5:0 Mid Preschool End Second Year
N =855 of Preschool
Age =4:11 N=25
(3:4-6:5) Age=4:11
(4:4 -5:8)
School Level 3 6:0 Mid First Year End Senior End Preschool | Beginning | End Third Year of
N=1353 Kindergarten N =33 Grade 1 Preschool
Age=5:11 N =687 + 2128 | Age=5:11 N =232 N =20
(4:7-7:6) Age =6:0 (5:1-6:8) Age =5:9 Age=6:0
(5:1-7:11) (4:0-6:8) | (5:5—-6:4)
School Level 4 7:0 Mid Second Year End Preschool
N=1222 Class
Age =6:10 N =58
(5:7-8:6) Age=6:10
(6:2-7:4)

From Table 1, it can be seen that the only group at the firgt (four-year-old) school level wasthe
youngest group of preschool children in Hong Kong, who were in their first year of preschool. The

average age of this group at the end of their preschool year was 4:1.

There were two groups a the second (five-year-old) school level. These were the group of Hong Kong
children who were in their second year of preschool (average age of 4:11 at the end of the preschool year)
and the Audtraian preschool group assessed in the middle of their preschool year. While this group
included afairly wide age range, most were aged between four and five, with an average age of 4:11.

The third school level included children from dl of the cross-cultura samples, who were either a the
end of their preschool year or in thefirg hdf of ther first year a school. The only exception to thiswas
Sweden, where the children at this school level were at the end of their first year of preschool. The
average age of the childrenin dl of these groupswas just on or just below six years (5:9to 6:0). This
group may, therefore, be seen as comprising the “entry to school group,” who have either just started or
arejust about to gart formal schooling. It is this group that will form the basis for mogt of the

comparisons across the different samples.
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The fourth school level included the Augtrdian group in the middie of their second year of school, and
the Swedish group at the end of their find year of preschool. The average age of both these groups was
just under seven years (6:10). Comparison of these two groupsis of interest in terms of looking at the
developmentd levels of children who are of the same age and come from smilar kinds of societies with
high levels of parentd education and income, but have had different exposure to forma teaching of early
literacy and numeracy skills.

3.2.1 Comparison of Mean Scoreson Who Am | ?

A comparison of mean scores on Who Am | ? across these various age- matched groupsisshownin
Tables 2 to 4. Scores are shown separately for the Copying Scale and the Symbols Scale, aswell asfor
the total score on the Copying plus the Symbols Scales. The maximum score on each of the Copying
and Symbols Scales was 20, while the maximum total score on the two scaes combined was 40. For
the purpose of these comparisons, scores on the drawing task, which was not included in the Canadian
data collection, have been excluded. The Canadian datais based only on the groups included in the
Community 2000 studies, where all tasks on the Copying and Symbols Scaes of Who Am 1? were
included in the assessment.

These results indicate that when compared with the other samples, the scores of the Canadian children
at the end of their Senior Kindergarten year are, in genera, comparable with the scores of the Austrdian
group in therr firgt year of schooling. While the mean age of these two groupsis Smilar, the Canadian
children are not yet in aforma school program, while the Austrdian children have aready spent four to
five months in afull-time school program.

The mean score of the Swedish children at the same age-matched level, who arein their firgt year of a
preschool program, issmilar to that of the Canadian and Audtrdian children of the same age on the
Copying tasks, but the Swedish children at this age are doing less well on the Symbols tasks. However,
by the end of their second year in preschool, the Swedish children are catching up with their Audraian
age peers, who are dready in their second year of schooling.

Children in Hong Kong are scoring at a congstently higher level than children of the same agein the
other samples on both the Copying Scale and the Symbols Scale. On the other hand, children in India,
a the beginning of their first year of school, are scoring at a consstently lower leve than their age-
matched peers on both the Copying and the Symbols Scales.

Applied Research Branch 7
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Table 2 Mean Scores on Copying Scale, by Age-Matched School Levels
(AM Level)*
Age-l_l\gt;hed Approx. Mean Age | Australia Canada Sweden India Hong Kong
AM Level 1 4:0 12.9
AM Level 2 5:0 13.5 16.1
AM Level 3 6:0 16.1 15.6 15.7 13.3 17.7
AM Level 4 7:0 175 18.0

* Shaded cells indicate preschool levels. Non-shaded cells indicate school levels.

Table 3 Mean Scores on Symbols Scale, by Age-Matched School Levels
(AM Level)*
Agel-_l\(/la\a/l;clhed Approx . Mean Age Australia Canada Sweden India Hong Kong
AM Level 1 4:0 10.3
AM Level 2 5:0 9.8 16.0
AM Level 3 6:0 15.7 14.9 12.9 12.1 19.8
AM Level 4 7:0 19.0 17.0

*  Shaded cells indicate preschool levels. Non-shaded cells indicate school levels.

Table 4 Mean Scores on Copying Plus Symbols Scales, by Age-Matched
School Levels (AM Level)*
Agel-_l\(/lesgihed Approx . Mean Age Australia Canada Sweden India Hong Kong
AM Level 1 4:0 23.1
AM Level 2 5:0 23.3 32.1
AM Level 3 6:0 31.9 30.5 28.6 25.4 37.5
AM Level 4 7:0 36.5 35.0

*  Shaded cells indicate preschool levels. Non-shaded cells indicate school levels.

In the case of those samples which include more than one level of schooling, thereisaclear progression
in score from one leve to the next. Thisisillustrated graphicaly in Figure 1, where mean scores have
been plotted separately for the younger and older six-month age group within each age-matched school
level. These graphs indicate that there is a consstent increase in score from one school leve to the next,
but that the increase in score from one Sx-month age group to the next Sx-month age group is more
marked across school levels than within school levels. Thistrend is particularly evident in the case of the
Hong Kong sample, where there is rdlatively little increase in score according to age within each school
level, but a marked increase in score from one school leve to the next.

8 Applied Research Branch
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Figure 1
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Figure 1 (Continued)
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3.2.2 Summary of Comparisonsby Age-M atched L evels

These comparisons of mean scores on the Copying and Symbols Scales across the different cross- cultura
samples at age-matched school levels indicate some congstencies in development according to age,
regardiess of variations in the nature of the children’s preschool and school experiences, both in terms of
the number of years of early schooling and in terms of the nature of the school program (that is, a
preschool versus a school program). On the other hand, there are also differences, particularly on the
Symbols Scale, which seem to be associated with schooling effects.

The reason for the accelerated development in the case of the Hong Kong children islikely to be related
both to the length of their exposure to a preschool program (three years, commencing at age three) and
to the nature of the preschool program, where there is an emphasis on forma learning, and children are
expected to be able to recognise and write some smple characters and words by the end of their last
year in preschool (Mdlor, Frederiksson and Leung, 2001). Smilarly, thelag in development in the case
of the Swedish children, particularly on the Symbols Scale, islikely to be related to the greaeter emphasis
on learning through play in Swedish preschools, and the corresponding lack of emphasis on the
development of forma reading and writing skills. This reflects a different set of teacher values and
parental expectations with regard to what are considered to be appropriate learning experiences for

10 Applied Research Branch



R-02-5E Patterns of Young Children’s Development

children at preschool level in Sveden as compared with Hong Kong. In the case of the Indian sample,
both home and schooling factors are likely to have contributed to the lower scores, snce most of the
children in this sample came from relaively poor home backgrounds, and less than haf had attended

preschool prior to entry to schoal.

The difference between Audtrdian seven year-old children in their second year of school as compared
with Swedish children of the same age, who are il in preschodl, is rdatively smal, congdering the
difference in exposure to forma schooling. This suggests that an age factor, independent of formal
schooling effects, is adso associated with performance on the Who Am |? tasks. However, in the case of
the Swedish sample, it islikely that informad learning in the home was aso afactor contributing to the
children’s development. As noted by Lundberg (1999), there has been along tradition of literacy in
Sweden, and, even in pre-industrid times before schooling became compulsory, it was expected that
everyone should be able to read and write. Thus, in Sweden, the high vaue placed on literacy and the
tradition for learning to read at home, together with the exposure to books and early literacy
experiences in the home, would provide abasis for the acquisition of early literacy skillsindependently
of forma teaching at preschool leve.

Home factors are dso likely to have contributed to the relaively poorer performance of the Indian
sample of gx-year-oldsin ther first year of school, snce mogt of the children in this sample came from
relatively poor home backgrounds where the parents had had little schooling and were generdly unable
to read or write. In such cases, the children would have had little exposure to books or reading in the
home, and little opportunity to develop early literacy sKills or to become familiar with the letters and
symbols that provide the basis for the written language.

3.3 LevelsMatched by Year of Early Schooling (School-M atched L evels)

The comparisons by age-matched levels across the different samplesindicated that performance on
Who Am I ? was related to both age and schooling. For this reason it was decided to ook at mean
scores across the different samples according to year of early schooling, regardless of whether this

“schooling” was provided in a preschool program or in afirst year of school program.
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Thereaults of this comparison are shown in Tables 5 to 7. The column headings indicate the preschool
(PS) or school year (SY) corresponding to each leve of early schooling in each sample. The
approximate age of the children at each leve isdso shown. In the case of the Canadian sample, the
senior kindergarten year (SK) is placed a the second leve, assuming that the first level isthe junior
kindergarten year or a preschool program prior to entry to senior kindergarten.2 Not dl children in India
attend preschool (PS) in the year prior to entry to Grade 1, so for the purposes of this comparison, the
Indian sample was divided into two groups. Those who had attended preschool in the year prior to
entry to school were assumed to be at the second level of schooling, while those who had not attended
preschool in the year prior to entry to Grade 1 were assumed to be at thefirst level of schooling.

Table 5 Mean Scores on Copying Scale, by School-Matched Levels *

School-Matched Australia Canada*** Sweden India, Grade 1 Hong Kong
Level PS*=5:0 SK*=6:0 PS1*=6:0 No PS**=6:0 PS1*=4:0
SY1** =6:0 PS2**=7:0 With PS**=6:0 PS2*+=5:0
SY2** =7:0 PS3*=6:0

SM Level 1 135 15.7 12.7 129

SM Level 2 16.1 15.6 18.0 14.1 16.1

SM Level 3 17.5 17.7

* Shaded cells indicate preschool levels. Non-shaded cells indicate school levels.

** PS = preschool, SY = school year, SK = senior kindergarten.

** Depending on the province, children in the Canadian sample may have attended preschool or junior kindergarten prior to
attending senior kindergarten.

Table 6 Mean Scores on Symbols Scale, by School-Matched Levels*

School-Matched Australia Canada*** Sweden India, Grade 1 Hong Kong
Level PS**=5:0 SK**=6:0 PS1%=6:0 No PS**=6:0 PS1*=4:0
SY1** =6:0 PS2%=7:0 With PS*=6:0 PS2**=5:0
SY2** =7:0 PS3*=6:0

SM Level 1 9.8 129 11.4 10.3

SM Level 2 15.7 14.9 17.0 13.2 16.0

SMLevel 3 19.0 19.8

* Shaded cells indicate preschool levels. Non-shaded cells indicate school levels.

** PS = preschool, SY = school year, SK = senior kindergarten.

***Depending on the province, children in the Canadian sample may have attended preschool or junior kindergarten prior to
attending senior kindergarten.

2 |n Canada, not all children in senior kindergarten will have attended junior kindergarten or preschool, although

many will have. Junior kindergarten is not available in most provinces and is not mandatory. Preschool programs
are provided by various types of organizations, for afee, and are not universally available.
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Table 7 Mean Scores on Copying Plus Symbols Scales, by School-Matched
Levels*
Australia . Hong Kong
School-Matched PS**=5:0 Canada*** Swetie'n India, Gra_d(? 1 PS1*=4:0
_ _ PS1*=6:0 No PS**=6:0 _

Level SY1* =6:0 SK*=6:0 =70 With PS=6:0 PS2**=5:0
SY2** =7:0 ' ' PS3*=6:0

SM Level 1 23.3 28.6 25.8 231

SM Level 2 31.9 30.5 35.0 29.4 32.1

SM Level 3 36.5 37.5

* Shaded cells indicate preschool levels. Non-shaded cells indicate school levels.
** PS = preschool, SY = school year, SK = senior kindergarten.

**Depending on the province, children in the Canadian sample may have attended preschool or junior kindergarten prior to
attending senior kindergarten.

While there is till variation between the samples matched by school level according to the age of the
children at corresponding school matched levels, the variaion in mean scores for children at the same
school-matched level is generdly less marked than in the case of age-meatched levels, particularly for
children at the second leve of schooling (see Figure 2 for agraphica presentation of these results). This
indicates that exposure to an early years of school program, whether in a preschool or a school setting, has

an effect on the development of the skills assessed by Who Am [?, over and above the effects of age.

Figure 2 Mean Scores on Who Am I? Copying and Symbols Scales, Levels
Matched by Years of Early Schooling
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Figure 2 (Continued)
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4.  Descriptive Results

Comparison of mean scores on the different scales of Who Am 1? provide information on the rdeive
performance of children a different age-matched levels. However, they do not indicate what these

differences mean in red terms.

To obtain amore descriptive andysis of the skills children have actually achieved, afurther analyss of
the children’sleve of devel opment was undertaken, based on the devel opmenta stages achieved on
each of the Symbols tasks and the Diamond task. These tasks were selected as the tasks which were
most indicative of the children’s devdopmentd levd.

Responses on each of these tasks were alocated a score ranging from 1 to 4, depending on a
qudlitative assessment as to the developmentd level indicated by the child's response. For al tasks, a
score of 1 or 2 indicated that the child was not yet able to respond appropriately to the task. A score of
3 or 4indicated either a successful or apartialy successful response to the task, indicating at least some
understanding of the requirement of the task and a reasonable attempt to complete the task.

Table 8 shows the percentage of responses indicating success or partia success on each task (level 3
and leve 4 responses) for the different samples a entry to school leve (agefiveto six years) on the
Symbolsitems of Who Am 172, the Diamond task on the Copying Scale, and the Drawing task, in the

case of those samples where this task was administered.

Results on the diamond copying task have been included in this andys's because this item was found to
be the most discriminating item on the Copying Scale. In addition, success on this task has been found
to be associated with the trangtion to the concrete operationa stage of development (Piaget and
Inhelder, 1956). Success (or partid success) on this task may, therefore, be taken as an indicator of
developmentd level, and of the developmental shift that occurs somewhere between the age of five and
seven years. Results on the drawing task are dso shown in Table 8. Although this task was not
adminigtered to the Canadian Community 2000 sample, and, therefore, not included in the caculation of
the overdl mean score on Who Am 1?, this task does provide further information on developmenta

leve, and, therefore, supplements the information provided by the other tasks.
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Table 8 Percentage of Level 3 and Level 4 Responses on Selected Tasks, by
Country, for School Entry Level (Age 6)
Australia Canada 2000 Sweden Hong Kong India
Mid First Year End Senior End Preschool End Preschool Beginning
of Schooling Kindergarten Level 1 Level 3 Grade 1
5:11 6:0 5:11 6:0 5:9
Task 1355 N=2128 N =33 N =20 N =232

Diamond 74 74 55 100 19
Name 95 95 91 100 40
Numbers 90 79 49 95 89
Letters 92 86 82 100 78
Words 64 50 27 100 17
Sentence 44 36 9 100 6
Drawing 84 N/C 52 70 10

N/C: not collected

The results of the different samples on the diamond copying task indicete that by the time they art
school, mogt children in Audtralia, Canada and Hong Kong are able to copy the diamond, or at least to
make a reasonable attempt to represent the main features of the figure. However, only about haf of the
gx-year old children in Sweden (at the end of their first year in preschool) and one fifth of the childrenin
India (at the beginning of their first year in school) are able to complete thistask. This suggests that the
achievement of this kill is reated not only to age, but also to the kinds of experiences that children are
exposed to in their preschool years.

At age six, most children are able to write their own name (except in the case of the Indiansample), and
most are aso able to write numbers and | etters. However, the Swedish group at this age level ill seems
to have some difficulty with numbers, with only 49 per cent achieving success or partid success on this
task. While dl of the Hong Kong six-year olds are able to write words and a sentence, children in the
other samples are less advanced in their writing skills. In Australia and Canada, about haf of the
children are able to write at least some words, but only about 30 to 40 per cent are able to write a
sentence. Six-year-olds in Sweden and India have less developed writing skills, with only 20 to 30 per
cent of children being able to write some words, and less than 10 per cent being able to write a
sentence.

The responses to the drawing task support the overall pattern of results on the other tasks, but,
nevertheless, reveal some differences that are of interest to note. Despite their success on the other
tasks, relatively fewer of the children in Hong King achieve aleve 3 or level 4 response on thistask (70
per cent). This suggests that, in some cases, the effects of a highly structured teaching program may
result in an apparent discrepancy between achieved skills and developmentd levd. It isalso of interest
to note the correspondence between lower scores on the diamond task and lower scoreson the
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drawing task in the Swedish and Indian samples. This correspondence gives some support to the
assumption that both these tasks are tapping underlying developmenta processes, but that these
processes are associated not only with age but also with exposure to particular types of preschool
experience.

Whether these variations in response patterns among the different items reflect red differencesin rdative
performance on the different tasks, or whether they are due, a least in part, to differencesin the way the
scoring criteria have been applied in scoring the responses, is an issue which will need to be considered
further. Nevertheless, thereis an overdl consstency in trends and patterns which suggest that Who Am 1?
isproviding avdid indicator of development and learning in children from age four to age seven. This
measure is sendtive to variations not only in age, but aso in the nature of the educationa program
provided for children in the years prior to entry to school, and to parent and teacher expectations and
family background characterigtics that are likely to have an impact on children’s early development and

learning.
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5. Factors Related to Performance on theWho Am 1 ? Tasks

5.1 Ageand Schooling Effects

Results on Who Am |? indicate an increase in score with both age and level of schooling. However,
these two factors are so closdly correlated that it is difficult to determine the effect of schooling
independent of the effect of age.

Oneway of looking & the relative effects of age and schooling isto examine the increase in score by
gx-month age groups within aschool level, as compared with the increase in score in the case of
adjacent six-month age groups across two different levels of schooling. In this case, the age difference
between the two groups is the same, but the one comparison is between groups differing only in age,
while the other comparison is between groups differing in both age and schooling. For each of the
achievement measures used in the study, results are reported in terms of mean standardised scores,
together with the results of the tests of significance gpplied and the effect Szes3

Table 9 provides asummary of the differences in mean scores on both the Copying and Symbols Scaes
according to relative age within a school level, as compared with differences in mean scores across
school levels, where the age difference is smilar to the age difference within aschool level. Differences
in relative age within a school level were caculated for dl the samples at dl school leves, while
differences between adjacent age groups across two levels of schooling were calculated only for those
samples that included groups a more than one school leve. Differences arein al cases expressed in the

form of effect Szes.

3 Effect sizes provide a measure of the difference in mean score between two groups expressed in terms of standard
deviation units. They are, therefore, comparable across different studies regardless of the actual unit of
measurement, and are commonly used to compare results across different studies, as, for example, in meta-analyses.
Effect sizes are calculated by subtracting the mean raw score of the first group (the control or reference group) from
the mean raw score of the second group (the experimental or comparison group), and dividing this difference by the
standard deviation of the control (or reference) group, or by the standard deviation of the total sample (Cohen,
1969). Positive effect sizes, therefore, indicate higher scores for the experimental or comparison group, while
negative effect sizes indicate higher scores for the control or reference group. In the case of the conparisons based
on relative age, positive effect sizes indicate that the scores of the older age group are higher than the scores of the
younger age group, while negative effect sizes indicate that the scores of the younger age group are higher than the
scores of the older age group. Following Cohen (1969), an effect size of .20 isinterpreted as a small effect, an effect
size of .50 isinterpreted as a moderate effect, and an effect size of .80 isinterpreted as alarge effect.
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Table 9 Effect Sizes of Differences in Mean Scores for Relative Age Within and
Across School Levels: Copying and Symbols Scales
Within Mean Across Copying Symbols

Sample Level Age Levels Within Across Within Across
Australia Mid PS* 4:11 .46 .62

Australia SY1* 5:11 PS*/SY1* .40 .56 .56 1.51
Australia Sy2* 6:10 SY1/SY2* .34 .36 .30 .95
Australia SY3* 7:70 SY2/SY3* .16 .10

Canada (NY) SK* 6:00 .26 .29

Canada (2000 SK* 6:00 .24 17

India Grade 1 5:90 .51 .80

Hong Kong PS1* 4:10 .01 .10

Hong Kong PS2* 4:11 PS1*/PS2* 31 1.67 .00 2.20
Hong Kong PS3* 6:00 PS2*/PS3* -39 .65 -.47 1.44
Sweden PS1* 5:11 .30 .35

Sweden pPS2* 6:10 PS1*/PS2* 12 .56 .16 1.28

* PS = preschool, SY = school year, SK = senior kindergarten

From Table 9, it can be seen that differences according to relative age within a school leve vary
somewhat between the various sample groups, but are in genera higher at the younger age levels than at
the older age levels. An exception to this pattern is Hong Kong, where there is no consistent increase in
score with age within a school level, and in fact a negetive effect in the third year of preschool, where
the younger children are performing a adightly higher level than the older children. A possble
explandtion for the lack of reative age effectsin the Hong Kong sample isthat the schooling effect is so
strong that it overcomes the age effect. However, the sample sizesin this group are too small to draw

any firm concluson from these resuits.

The effect sizes for differences between adjacent age levels across school levels are, in most cases,
subgtantialy higher than the effect Szes for relaive age within aschool leve, indicating that school level
has a subgtantid effect on performance over and above the effect that can be attributed to the age
difference. These differences tend to be higher for the Symbols Scale than for the Copying Scale, with
effect szes ranging from .36 to 1.67 in the case of the Copying Scale, and from .95 to 2.2 in the case of
the Symbols Scde. These effect szes indicate substantial and educationdly sgnificant differences
asociated with level of schooling.

511 Gender

A comparison of scores according to gender indicated a consistent trend for girlsto score higher then

boys. A summary of these results, expressed in terms of effect Szes, isshown in Table 10. This pattern
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was consstent across dl groups, and is congistent with the research evidence indicating a consstent

differencein favour of girls on measures of literacy and early development.

Table 10 Effect Sizes of Differences in Mean Scores on Who Am 1? by Gender

Mean Copying Symbols Total

Sample Age N Scale Scale Scale
Australia, Pre School, June 4:11 857 .34 .35 .39
Australia, First Year 5:11 1355 .29 .35 .39
Australia, Second Year 6:10 1222 27 .29 37
Australia, Third Year 7:80 941 .16 .28 41
Canada (NY) Senior Kind. 6:00 687 .37 .43 A7
Canada (2000) Senior Kind. 6:00 2128 .29 .45 44
India, Grade 1 5:90 231 .16 .27 .26
Hong Kong, Preschool 6:10 60 41 .15 .27
Sweden, Preschool 6:60 91 .33 .22 .33

Note: Positive effect sizes indicate that the mean score of the girls is higher than the mean score of the boys.
5.1.2 Preschool Experience

Except in the case of the Indian sample, the data from these studies does not provide any direct
evidence of the effect of attendance versus non-attendance in a preschool program on subsequent
school achievement. In the case of the Swedish and Hong Kong samples, the children assessed were dl
at preschool levd. In the case of the Australian sample, data on preschool attendance is available, but
since preschool attendance is confounded with other factors likely to be associated with higher scores
onWho Am [?, this data cannot provide evidence of the effects of preschool attendance as such. In the
case of the Canadian sample, information on attendance at preschool or junior kindergarten prior to

entry to senior kindergarten was not available.

Therdatively higher performance of the Hong Kong sample, as compared with their age-matched
peers, suggests that early exposure to aforma preschool program has an effect on the devel opment of
early copying and writing skills, as assessed by Who Am |2 But, in this case, the effect may be dueto
the nature of the preschool program, with its strong emphasis on the early acquigtion of reading and
writing skills, rather than on preschooling as such, and the effect of preschooling may be less evident, or
not evident a dl, in asample where aless forma and more play- centred preschool program is adopted.

In the case of the Indian sample, the data provides some evidence of the effects of a specia preschool
intervention program provided for children from low socio -economic backgrounds. The children who

attended this program are comparable, in terms of other relevant socio-economic variables, with
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children who did not attend a preschool program. Comparing the performance of this group of children
againg that of children with no preschool experience attending government schools, it was noted that the
children who had attended the preschool intervention program scored at a consstently higher level on
the Who Am |? tasks, with these differences gatigticaly sgnificant on the Symbols Scale and the overal
scale, and effect Szes of .21 on the Copying tasks, .43 on the Symbols task and .40 overall. These
results indicate the positive effects of preschool atendance in the case of this sample of children.

5.2 Language and Home-Background Variables

The Canadian North Y ork sample included children from an English language background as well as
children from immigrant backgrounds whose home language was neither English nor French. Datafor this
sample of children included scores on the Peabody Picture Vocabulary Test — Revised (PPVT-R),
whichis ameasure of receptive vocabulary. Other socio-economic variables, including the education and
income level of the parents, were dso available for these children. This provided a basis for looking at the
relative effects of language background and socio-economic status on performance on the Who Am | ?
tasks as compared with performance on the PPVT-R in this sample. However, in interpreting these
results, it should be noted that this sample is not representative of Canadian children asawhole. It
indudes a higher proportion of children whose first language is neither English nor French (47 per cent as
againg the provincia average of 14 per cent and the nationd average of 10 per cent), aswell asa higher

proportion of one parent families and alower than average income level (Connor, 2001).

Correlations between scores on Who Am |? and the Peabody Picture Vocabulary Test - Revised
(PPVT-R) for this sample of children are shown in Table 11. The table aso shows correlations between
each of these tests and other background variables, including language background of the home, age of
the child, parental income and parental educationa level. These correlations are shown separately for
children from English and from non-English speaking backgrounds, aswell asfor the total sample#

4 Sincethis sample was drawn from an English-speaking area, the sample did not include any children whose first
language was French. For this reason, the comparison according to language background is based on English-
speaking versus non-English speaking groups.
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Table 11 Correlations Between PPVT-R, Who Am I? and Background Variables

English only Some or no English Total Sample

Correlations between: (N=318) (N=277) (N=595)
Total raw score:

Who Am I? and PPVT-R 29 16 10
PPVT-R and Language Background - - .52
Who Am 1? and Language Background - - -.15
PPVT-R and Age .10 .20 12
Who Am I? and Age 37 .49 .40
PPVT-R and Income Level 42 .20 .46
Who Am 1? and Income Level .06 -.05 -.05
PPVT-R and Educational Level (PMK)° 27 23 28
Who Am 1? and Educational Level (PMK) .36 21 .10
PPVT-R and Educational Level (Spouse) 10 .16 .27
Who Am |? and Educational Level (Spouse) .04 .07 .04

From Table 11 it can be seen that the correlation between scores on the PPVT-R and scores on Who
Am |? for thetotal sampleisonly .10. Thislow correlation can, however, be attributed to the
confounding effect of language background. When the correlation is caculated separately for children
from an English-language background and for children whose home language is alanguage other than
English, the correlation is higher, dthough gtill rdaively low (.29 for children from an English language
background and .16 for children from a non-English language background). This indicates thet these

two measures are tapping somewhat different skills (word knowledge versus symbolic representation).

The corrdations of PPVT-R and Who Am | ? scores with age indicate a subgtantialy higher correlation
with age for Who Am |? scores (.40) than for PPVT-R scores (.12), indicating that Who Am 1? is more
closdly related to age than the PPVT-R. Thisis congstent with what would be expected, given that Who
Am 1? is designed to assess skills which are rdated to underlying developmenta processes rather than
specific learning, while vocabulary knowledge, within the limited age range included in this sample, is more
likely to be related to culturally determined factors, and, particularly, exposure to arich Englishlanguage
environment. The stronger correlation between ageand Who Am | ? scores as compared with age and
PPVT-Rscoresis consstent for both the English-background and the non- Englishbackground samples.
Thereis, however, some tendency for the correlations with age to be higher for the non-Englisy
background group than for the English background on both Who Am 1? (.49 as compared with .37) and
the PPVT-R (.20 as compared with .10).

5 PMK indicates theprimary care giver (or Person Most Knowledgeable about the child), usually the mother.
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The correlation between PPVT-R score and income leve indicates a strong correlation both overdl

(.46) and for the English language group (.42). This correlation is rather lower for the non-English
language group (.20). However, there is no relationship between scores on Who Am1? and income leve
for the total group (-.05), or for ether the English background group (.06) or the non-English
background group (-.05) considered separately. This suggests that the skills assessed by Who Am [?
are less affected by economic variables than the skills assessed by the PPVT-R This again indicates that
these two measures are tapping somewhat different skills, and ameasure of copying and writing skillsis
not a subgtitute for ameasure of vocabulary knowledge. Each istapping different aspects of
development, both of which are important in children’ s development and readiness for learning.

The correlaions with educationd level indicate a tendency for scores on both the PPVT-R and Who
Am 1? to corrdate more highly with the educationd level of the primary care giver, usudly the maother,
than with the educationd leve of the spouse of the primary care giver, usudly the father. This tendency
isconggtent for children from both English- speaking and non-English- speaking backgrounds.

5.2.1 Differential Effectsof Language Background on Language Testsand Who Am |?

The corrdations shown in Table 11 aso indicate a strong positive corrdation between language

background and scores on the PPVT-R (.52) in the North Y ork sample. In this sample, there was,
however, a small negative correlation between scores on Who Am |? and language background (-.15),
indicating that children from a non- English-language background scored higher on Who Am |2 than
children from an English language background.

The Audraian sample dso included a small proportion of children from a non-English spesking
background (4 to 5 per cent of the total sample). An analysis of the data from this sampleindicated a
samilar tendency for children from nor+ English speeking backgrounds to score higher on Who Am 1?
than children from English- pesking backgrounds, dthough the English speaking group scored higher on
the language measures included in the Audtrdlian study (the Literacy Baseline test and Reading
Progress Tests 1 and 2.6) A summary of thisandyssis shown in Table 12, where the differencesin

6  The Literacy Baseline and Reading Progress Tests 1 and 2 are part of a British series of tests designed to assess
reading skillsat primary level (see Vincent, Crump ler, and de laMare, 1996). TheLiteracy Baseline is designed for
administration at the beginning of the first year of school. Thistest covers pre-reading and early reading skills,
including phonological awareness, concepts of print, knowledge of letter names and sounds, recognition of
words through matching of picture to word, word to picture and sentence to picture and spelling (six simple
words). Reading Progress Tests 1 and 2 are group tests of reading comprehension designed for children at the
end of their first and second years of school.
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mean score by language background onWho Am 17?2, and on the various language measures

administered, are expressed in terms of effect Sizes.

From Table 12, it can be seen that while the children from an English- speaking background scored

higher on the language- based measures in both the Canadian and the Audtrdian samples, the children

from a non- English-speaking background scored higher on Who Am [?2. Thistendency for children from

a nor+ English-speaking background to score higher on Who Am 1?is, therefore, consistent across these

two samples. While the reasons for this are not immediately obvious, these findings add support to the

use of Who Am |? asamessure of developmentd level which is relatively independent of specific verbd

knowledge.

Table 12 Effect Sizes of Differences in Mean Scores on Who Am I? and
Language Measures by Language Background: Canadian North York
and Australian Samples

Canada Australia, by Year of Schooling

North York Preschool First Year Second Year Third Year

(N=595) (N=513) (N=876) (N=821) (N=659)
PPVT-R .99
Literacy Baseline test .18 .45
Reading Progress Test 1 .40
Copying Scale -.33 -.46 -.22 -.02 -.30
Symbols Scale -.33 -.34 -11 .09 .09
Total Who Am |? -.39 -38 -.18 .00 -.17

Note: A positive effect size indicates that the English-background group scored higher and a negative effect size indicates that
the non-English background group scored higher.
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6. Useof Who Am|? for theldentification of Children “ At Risk”

Who Am 1? isdesigned to provide a measure of children’s developmenta level on entry to school, and,
on thisbas's, to identify those children whose development may be delayed. These children arelikely to
require additiona hdp in thelr first year of forma schooling to develop the underlying skillsthat are
required for success in acquiring early concepts of literacy and numeracy, which will form the basisfor
subsequent learning and achievement in reading, writing and mathematics.,

Children’ s performance on Who Am |? can be interpreted in terms of both absol ute performance

(that is, performance dong a developmenta continuum), and in terms of relative performance

(that is, performance relative to their peer group, defined in terms of either age or level of schooling).
Smilarly, the identification of children at risk can be based on elther an absolute criterion (a particular
level as defined by their performance on the tasks as awhole), or ardative criterion (a cut-off based on
the expected digtribution of scores for children of the same age or leve of schooling).

6.1 Applying an Absolute Criterion of “ At Risk”

Applying an absolute criterion, the category of children at risk can be defined in terms of the children’s
actud performance on the tasks. Using this gpproach, three levels of risk category

(or readiness for school) were constructed, based on responses to the Symbols items together with the
Diamond task. Children who failed to achieve above Leve 2 on any of these tasks were defined as “ not
ready” or “at risk”. Children who achieved a Leve 3 or above on some, but not dl, of the tasks were
identified as being “ready to learn”, in the sense that they have acquired some understanding of symbolic
representation and the conventional symbols used in reading and writing, but have not yet reached the
level a which they are able to write meaningful words and sentences. Children who achieved & Leve 3
or above on dl the tasks were identified as advanced, in that they have reached aleve of development
where they are able to understand and use conventionad symbols for symbolic representation of words

and meanings.

The percentage of six-year-olds in each sample identified in each of these three categoriesis shown in
Table 13. In Audrdia and Canada, the percentage of children who are identified as not yet ready for
formd schooling (that is, in the “not ready” or “at risk” category) is about 2 per cent (1.5 to 2.3 per cent).
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This percentage is alittle higher in Sweden (3 per cent), and substantidly higher in India (9.5 per cent).
However, in Hong Kong, there are no six -year-olds who fal into this category.

In the Augtrdian and the Canadian North Y ork samples, about one third of Six-year-olds arein the
advanced category, as compared with 95 per cent in Hong Kong. This percentage is lower in Sweden
and in India, aswdl asin the case of the Canadian Community 2000 sample. A possible explanation of
this difference, particularly in the case of the two Canadian samples, isthe rlatively high proportion of
children who do not make an attempt at the sentence task, even though they achievealLevd 3 or Leve
4 response on the Word task. If they had attempted this task, some of these children may have reached
alLeve 3 response. This would have had an effect on the proportion of children identified in the
advanced school readiness category.

Table 13 Percentage of Six-Year-Olds in School Readiness Categories, by

Country

Sample Level Mean % % %
Age Not Ready Ready Advanced

Canada End SK*, North York 6:00 2.3 65.0 32.7

End SK*, Community 2000 6:00 2.1 90.0 7.0
Australia Mid First Year of School 5:11 15 65.7 32.8
Sweden End First Year of Preschool 5:11 3.0 87.9 9.1
India Beginning Grade 1 5:90 9.5 84.9 5.6
Hong Kong End Third Year of Preschool 6:00 0.0 5.0 95.0

*SK = senior kindergarten

Definition of Categories:
Not ready (at risk): Scores at or below Level 2 on all Symbols tasks and Diamond task
Ready (developing): Scores at or above Level 3 on at least some Symbols tasks and/or Diamond task
Advanced: Scores at or above Level 3 on all Symbols tasks and Diamond task

6.2 Applying a Relative Criterion of “ At Risk”

To apply ardative criterion for the identification of children at risk, it is necessary to have anormative
sample with aknown distribution of scores to determine the cut-off points for identifying the “ at risk”
category. The definition of the “at risk” category depends on the cut- off points set to distinguish
between children who are at risk and those who are not at risk. These cut- off points are usudly set to
identify children whose scores place them somewhere in the lowest 10 to 15 per cent of their age or
school level group. A dricter criterion of “at risk” could, however, be applied by setting a cut-off based
on the lowest five per cent of the age or school level group. A broader criterion of “at risk” could be
applied by setting a cut-off based on the lowest 25 per cent of the age or school level group. This
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definition of “at risk” isin asense circular, snce the proportion of children who are identified as at risk
will depend on the cut- off gpplied to define the “at risk” category. A rdlative criterion can dso be
applied in cases where normative data based on a representative sample of the relevant population are
available. In the case of Who Am 1?, the only normative data available is that based on the Awdraian

sample.

6.3 Accuracy of Who Am |? asa Screening Measure

In order to assess the accuracy of a screening measure for the identification of children at risk, it is
necessary to have a second criterion measure to determine whether the children identified as at risk on
the basis of the screening measure are subsequently found to be at risk on the criterion measure. In
applying such an andysis, it should be noted that the measure of accuracy is dependent on the validity of

both the screening measure ard the criterion measure.

In the case of Who Am [?, data from the Austrdian study provided a means of checking the accuracy
of Who Am |? as an indicator of possible early learning problems associated with a developmental
delay. For this purpose, the procedure described by Gredler (1992; 1997) for cdculating the efficiency
of ascreening measure as a predictor of subsequent performance was applied. This procedure is based
on atwo by two table, which examines the number of “hits’ (accurate identification of those who are or
who are not at risk) and the number of “misses’ (those who are identified as at risk but who do not
subsequently experience difficulties (false pogtives), and those who are not identified as at risk but who
do subsequently develop difficulties (false negatives)). Various measures are then derived from this
table, the most rdevant of which are the overdl accuracy or efficiency of the screening measure (the
number of hits as a percentage of the total sample), and the percentage of children who are ether over-
identified (that is, the false positives), or under-identified (thet is, the false negatives).

To obtain ameasure of the accuracy of Who Am |? as a screening measure, scores on the Literacy
Baseline test, ameasure of early literacy skills, were used as the criterion measure. Both of these
measures were administered to children in the second term of thelr first year of school, and the cut- off
point used in both cases was 15 per cent (that is, the lowest 15 per cent on each measure wasthe
group defined as*“at risk”). For comparative purposes, these results were compared with those of
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Wood et d (1984), as reported by Gredler (1992). In the case of the Wood et a study, the Gesell
School Readiness Test was the screening measure and teacher identification of children with *“specid
needs’ was the criterion measure. In this case, the screening measure was administered one to four
months after the teacher identification of the gpecia needs status of the children, and the proportion of
children identified as“at risk” on both measures was approximately 20 per cent. The results of these
sudies are summarised in Table 14, which shows the overdl accuracy of Who Am |? asascreening
measure, as compared with the Gesall School Readiness Test, as well asthe percentage of children
either over-identified as a risk or under-identified as at risk on both of these measures. It should be
noted that, in the case of both of these Sudies, the data on the screening measure and the criterion
messure were obtained within ardatively short interva of time (one to four months), so that these

studies provide a measure of concurrent accuracy rather than predictive accuracy.

Table 14 Measure of Overall Accuracy and Percentage of Children Either Over-
identified or Under-identified As At Risk on Who Am 1?, as Compared
with the Gesell School Readiness Test

Screening Measure Criterion Measure | % Cut-off for Evaluation of Screening Measure
“ At Risk”
% Accuracy [ % Over-identified| % Under-identified

Australia: Literacy Baseline test 15 88 41 46
Who Am 1? (in first year of school)

N=1199
United States: Kindergarten outcome
Gesell School (teacher identification of 20* 79 53 53
Readiness Test special needs status)

N = 84

* In the case of the Gesell School Readiness Test, the cut-off point was a developmental age of 55.6 months.

These results indicate a satisfactory level of accuracy for Who Am1? in terms of agreement with the
measure of early literacy skills administered a short time later. The measure of accuracy for Who Am [?
wasin fact higher than the measure of accuracy for the Gesell School Readiness Test, probably the most
widely used measure of school readiness in the United States. Who Am |? dso resulted in alower
proportion of children who were either over-identified as a risk or under-identified asat risk, as
compared with the Gesell School Readiness Test. Thisis an important factor in considering the
efficiency of a screening measure in terms of the accurate identification of children who may or may not

require extra help in developing early learning skills.
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Ininterpreting this data, it should be noted thet the level of accuracy as well as the proportion of cases
who are either over-identified or under-identifed as at risk will vary according to the particular cut- off
points set. The dricter the criterion of at risk the higher the level of accuracy obtained. If the cut- off point
for the screening measure is gricter than the cut- off point for the criterion measure, the proportion of
children under-identified will tend to be higher and the proportion of cases over-identified will be lower.
If the cut-off point for the screening measure is broader than the cut- off for the criterion measure, the
proportion of cases over-identified will tend to be higher and the proportion of cases under-identified will

tend to be lower.
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7. IssuesRelating to Administration and Scoring of Who Am [ ?

Someissues reating to the administration and scoring of Who Am 1?2 emerged from these various
studies, and particularly from the use of Who Am 1?in the Canadian studies. These issues related mainly
to the higher proportion of no attempt responses in the case of the Canadian study, and to difficultiesin
the scoring of responses which could not easily be dlocated to a paticular leve on the basis of the

scoring criteria provided.

7.1 No Attempt Responses

In some contexts, it was found that children were unwilling to respond to the tasks, either because of
shyness or because they were unwilling to attempt the task if they felt that they could not provide a
correct response. This seemed to be more common in the Canadian studies, particularly in the case of
the Community 2000 samples. This difference could be due, a least in part, to the different contextsin
which the tasks were presented. In the case of the Australian study, the tasks were presented by the
child steacher in aschool (or preschool) stuation, where the child was familiar with the person
presenting the task and was used to being asked to do tasks involving writing or drawing, asinwriting
their own name on their drawings to identify their work. In this context, the children were used to being
asked to “write’, and being praised for whatever effort they made, even if their efforts at writing were
no more than scribbles. In the case of the Canadian studies, the tasks were presented by an unfamiliar
adult (the interviewer), who may not have had experience as a teacher and may not have been
experienced in assessaing young children. In this context, the children may have been lesswilling and less
confident in responding to requests to “write’, and the interviewer may also not have fully appreciated
the importance of encouraging the children to attempt the tasks, even if they were unable to complete
the task successfully. This gpparent variation in response according to the context in which the task is
administered indicates the need for the training of test administrators so thet they are aware not only of
the adminigtration procedure but aso of the way in which the children’s responses are classified, so that
they can appreciate the developmenta significance of whatever response the child makes to the task
and are aware of the importance of getting the child to attempt al the tasks presented.
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Sinceit was thought that the relatively high proportion of no attempt responses in the case of the words
and sentence tasks in the Canadian samples might depress the overdl score on Who Am 1 ? relaiveto
that of the Australian sample, a procedure for imputing scores based on the pattern of scores on other
items was developed, and scores were adjusted on the basis of this procedure (see de Lemos, 2000).
However, when the overall mean scores were corrected on the basis of the imputed scores as

compared with smple adjusted scores (with no attempt responses dlocated a score of 1), relaively little
difference in overall score was noted. It was, therefore, concluded that this imputation procedure was
not necessary, and that a smple adjustment of scores was sufficient to obtain an overadl estimate of
development.

7.2 Scoring

The scoring of responses on Who Am |?is based on afour-point scale designed to identify more
advanced from less advanced responses. This requires a judgement to be made of each individua
response in terms of where it fitsin terms of the developmenta sequence. Responses which are
borderline between two different categories may be difficult to classfy, and there may dso be
incongstencies in the gpplication of the scoring criteria by different raters. Some variaion in the
classfication of difficult or borderline responses by different ratersisinevitable, but this variation would
be expected to be random and unlikely to have any discernable effect on the overdl results. However,
in caseswhere Who Am 1? is being used for large scale surveys or research studies, consideration
would need to be given to ways in which procedures to maximize the consstency of scoring could be
implemented. This could be done by checking procedures designed to identify any anomdiesin scoring,
or by double scoring of test booklets, or random checks of samples of booklets, to identify any
anomadiesin scoring or any congstent patterns of leniency or srictness by individud raters.
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8. Conclusion

The purpose of the analyses reported in this paper was to investigate the applicability of Who Am1?
across different cultural contexts and the extent to which age and leve of schooling affect children’s
performance on these tasks. These analyses have demonstrated that scores on Who Am I? indicate
smilar patterns of development across samples of children drawn from very different backgrounds, but
that the age at which the skills assessed by Who Am | ? are achieved vary according to the cultura
expectations and educationa experiences to which the children are exposed.

The results of the study indicate that exposure to a highly forma teaching program at an early age leads
to an acceleration of development, asindicated by the results of the Hong Kong sample, while delayed
entry to a preschool program (or lack of provison of apreschool program prior to entry to school),
leads to later development of the skills assessed by Who Am 1?, asindicated by the results of the
Swedish and Indian samples. To what extent this later development affects subsequent achievement at
school has yet to be assessed. However, data from internationa studies, such as the study of reading
achievement by the International Association for the Evauation of Educationd Achievement (IEA) (see
Elley, 1992), would seem to suggest that, at least in Western countries, children who enter school at a
later age quickly catch up with their age peers who enter school earlier, such that by age ninethey are
performing as well, if not better, than children who entered school earlier. The acceleration of the
development of copying and writing skills, as assessed by Who Am 1?, in the case of those children who
start preschool and are exposed to formal teaching at an early age may not, therefore, necessarily
trandate into improved performance a later levels of schooling. Other factors, particularly the quality of
schooling at later age levels, would clearly be important in contributing to subsequent levels of school
achievement.

Results of the cross-culturd comparisons indicated that children in Canada, at the end of their senior
kindergarten year, were performing at much the same level as Audtrdian children of the same age, who
werein their first year of schooling. These samples were generally comparable in terms of both age and
school level, assuming that the senior kindergarten year in Canada corresponds to the first year of
schooling in Augrdia. While there are some differences between these two levels of schooling in
Canadaand Audtrdia (the senior kindergarten year being in most cases a hdf-day rather than afull-day
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school program), and aso adifference in the time of the school year that the Austrdian and Canadian
data were collected (in the middle of the school year in Augtrdiaand at the end of the school yearin
Canada), these differences do not seem to have affected the comparability of performance across these
two groups.

Both the Austrdian and Canadian groups were performing a a somewhat lower level than Hong Kong
children of the same age, who had experienced athree year preschool program with a strong emphasis
on the teaching of forma skills. However, they were performing a a higher leve than children of the
same age in Sweden, who were at the end of their first year of alessforma play-centred preschool
program, and children of the same age in India, who were a the beginning of their first year of schooal,
and who, in most cases, had not attended a preschool program before starting school.

Data from the Indian sample indicated an effect of preschool experience, in so far as children attending a
government preschoal intervention program scored a a higher level than children from asmilar
background who did not attend preschool prior to entry to school. Data from the other studies did not
provideinformation on the effects of preschooling as such, since dl or most children in the samples had
attended or were attending preschoal. In the case of the Canadian sample, information on atendance at

preschool or junior kindergarten level prior to entry to senior kindergarten was not available.

In cases where information was available on performance on both Who Am 1? and measures of
language development for children from both English- speaking and non- English speaking backgrounds,
it was found that scores on the language measures showed an effect of language background while
scores on Who Am [? did not. Thisindicates that Who Am |? provides a measure of development that
is not affected by language background.

When used as a bass for identifying different categories of school readiness according to patterns of
performance over the different items, it was found that, by age Sx years, there were rdatively few
children in Canada, Australia and Sweden who were performing at alow level on dl the tasks, and who
could therefore be classified as*not ready” for formal schooling (1.5 to 3 per cent ). However, the
proportion of children in this category was higher in the case of the Indian sample (9.5 per cent). There

were, however, variations between these different samplesin the proportion of children who were able
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to succeed on dl the tasks and thus demongtrated an ability to use written symbols for communicating
meaning. This variaion gppeared to be related to leve of schooling.

These results indicate that Who Am 1? provides avalid measure of development across different
language and cultura groups. Performance on the Symbols tasks shows greater sengtivity to differences
in educationa provison at preschool and school level, and performance on the Copying tasksisless
dependent on specific learning or teaching.

34 Applied Research Branch



R-02-5E Patterns of Young Children’s Development

Appendix
Background and Technical Information on \WWho Am[?

Who Am 1?7 was developed at the Austrdian Council for Educationd Research (ACER) for a project
investigating factors relating to children’s development in the early years of schooling. The project was
carried out over the period 1997 to 1999. Who Am | ? addressed the project’ s need for a measure of
developmenta leve that would cover the age range from preschool to Year 2 (age four to seven years),
and which could be administered, either individualy or in smal groups, by class teachers. Thisnew
insrument aso met the criteria of an assessment that could be scored and evauated independently of
immedi ate teacher judgement or observation, so that there was a means of checking the consistency of
the scoring and classification of children’s responses. In order to avoid an assessment that might be seen
astoo formal or too difficult for younger children, it was decided to focus on tasks whichprovided
children with an opportunity to demonstrate what they were able to do, rather than tasks which involved
right/wrong answers to specific questions.

Who Am 1? is based on a series of copying and writing tasks which tap both underlying developmenta
processes and learned skills. In thisway, it is designed to distinguish between achievements that are
based on specific learning or teaching (such as the child' s ability to write his or her own name), and
achievements that are based on a more advanced level of conceptudisation (for example, the ability to
copy complex geometrica forms, or to transform spoken words into written form).

Who Am 1? has anumber of advantages as an assessment tool which provides a measure of children’s
level of development at preschool or entry to school level. Its main advantages are ease of
administration and scoring, the relatively short time it takes to assess each child, and the fact that the
information obtained provides avdid and reiable measure of the concepts and skillsthat underlie early
literacy and numeracy devel opment. Because the tasks are not dependent on language, Who Am |2 can
be adminigtered in any language, and the same scoring criteria can be gpplied since the principles
underlying the scoring criteria are independent of the language in which the tasks are administered.

Description of Who Am | ?

Who Am 1? isalittle booklet in which the child is asked to write their name, copy a series of Smple
geometrical shapes (acircle, across, asquare, atriangle and a diamond), write some numbers, |etters,
words and a sentence, and draw a picture of themsealf. These tasks are designed to test a child’ s ability
to conceptudize and to reconstruct a geometrica shape, and to use symbolic representations as
illugtrated by his or her understanding and use of conventional symbols such as numbers, letters and
words. Responses to these tasks are classfied into four levels showing a developmenta progression.
Criteriafor the classfication of responses are provided.

7 The Who Am|? instrument and manuals are available from ACER Press at the Australian Council for Educational
Research. The website is www.acerpress.edu.au.
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Responsesto the various Who Am | ? tasks are used to construct three scales. A Copying Scale, based
on the copying of geometrical figures, a Symbols Scale, based on the child’ s ability to produce written
symbals (name, numbers, letters, words, a sentence), and a Drawing Scale, based on the child's
representation of a person. The scores on dl three scales can be summed to provide an overal score.
Alternatively, if the drawing task is omitted, scores on the Copying Scale and the Symbols Scale can be
combined to provide an overdl score for these two scales only, asin the case of the Canadian use of
thisingrument.

Audtralian Norms

In the published verson of Who Am |? (de Lemos and Doig, 1999), Australian norms are provided in
the form of both age norms and school level norms. These norms are based on the sample of over 4000
children who were assessed in 1998 as a part of the research study. Age norms are provided for
children from four to seven years or over in three or Sx-month age bands, school level norms are
provided for the various school levels distinguished across the different school systems. The Augtrdian
manua aso provides for the congruction of an Individua Profile, dlowing for the interpretation of the
child’soveral score, aswell as his or her pattern of scores across the three scales, in terms of the
expected pattern of scoresfor children at the same level of schooling. A Diamap for diagnostic
interpretations of WWho Am |? isaso provided, as well as guideines on the interpretation and use of
Who Am | ? results

Canadian Norms

It is planned that Canadian norms will be developed using data from the Nationa Longitudind Survey of
Children and Y outh.

Technical Data

Technicd data on the rdigbility and vaidity of Who Am1? are reported in the Audtralian manud

(de Lemaos and Doig, 1999). The estimate of reliability based on a Quest andyss8 of item datawas .91,
indicating ahigh leve of interna congstency for the tasksincluded in Who Am [?. A measure of stability
of scores over time was provided by the preschool samplein the research study, who were assessed
initidly in the second term of school (May/June) and again a the end of the school year
(November/December). The correlation between the June and November assessments was .82,
indicating ahigh level of ahility of the assessment over time for this age group. The scoring of the mid-
year and end of year responses was undertaken by different raters, so this correlation also indicates a
high level of congstency in the scoring of the responses between different raters.

8 Quest is atest analysis program that can be used to analyse test data using both Rasch scaling and traditional
procedures. It scores and analyses multiple choicetests aswell as Likert-type rating scales and partial credit
items, providing arange of different types of item statistics and reliability estimates (Adams and Khoo,
1994/1996).
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The vdidity of atest is not based on asingle measure, but on an accumulation of evidence relating to the
test and what it measures. In the case of Who Am 1? evidence of congtruct validity comes from the data
which srows developmental trends over time, with an increase in score both according to age and
according to school leve, as wdl asinformation on the relationship between performance on WWho Am
|7 and performance on other measures of early literacy and numeracy skills. Data from the research
study indicates correlations of about .6 between scores on Who Am |? and scores on the Literacy
Basdine® test, administered to the pre-Year 1 and Year 1 childrenin Term 2 or Term 3, and
correlations of about .5 between scores on Who Am 1? and scoreson | Can do Maths, 10 a measure
of early numeracy skills administered to the same group of children in the mid-year testing program.
These results are comparable with other findings reported in the literature which generdly indicate
correlations of between .4 and .6 between various measures of development or “readiness’ and
subsequent school achievement (see, for example, Tymms, 1999).

Origin of Who Am | ?

Who Am | arose out of an earlier Copying Skills task (Larsen, 1987), which in turn was developed on
the basis of amgjor longitudinad study of school readiness and achievement undertaken at ACER inthe
1970s. In this study, a variety of measures were used to assess school readiness and subsequent school
achievement (de Lemos and Larsen, 1979).

Of the various measures of school readiness used, the measure that tended to show the highest
correlation with subsequent school achievement, for children from both English speaking and non-
English spesking backgrounds, and aso for children from different socio-economic levels, was the
Anton Brenner Developmental Gestalt Test of School Readiness, with correations ranging from .64
to .80 with subsequent measures of school achievement (de Lemoas, 1980).

Of the various sections of thistest, the subtest that showed the highest correlation with subsequent
school achievement was the copying sentence task, which required the child to copy a given sentence
(“Fred ishere’). Correations between this one task and subsequent measures of achievement at the end
of thefirst, second and third years of school ranged from .62 to .70 (de Lemos and Larsen, 1979).

The Copying Skillstask was smilar to Who Am 1? in that it included the copying of geometricd figures.
It aso included various other copying tasks, including the copying of specific numbers, lettersand a
sentence. However, thistask did not provide any opportunity for children to demonstrate their ability to
write or to produce numbers, letters or words spontaneoudly.

9 The Literacy Baselineis part of aBritish series of tests designed to assess reading skills at primary level (see
Vincent, Crumpler, and delaMare, 1996). TheLiteracy Baseline is designed for administration at the beginning of
thefirst year of school. Thistest covers pre-reading and early reading skills, including phonological awareness,
concepts of print, knowledge of letter names and sounds, recognition of words through matching of picture to
word, word to picture and sentence to picture and spelling (six simple words).

10 | can Do Mathsis ameasure of early numeracy concepts which was developed at ACER as part of the same
project for which Who Am1? was devel oped.
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In adminigtering the Copying Skillstasks, it was found that the copying of numbers and |etters was for
some children a demanding task that led to afeding of falure or frustration. It was aso found thet this
task did not dways distinguish well between the more advanced children who recognised the numbers
and letters immediately and could copy quickly and accurately, and less advanced children who spent a
condderable time carefully copying what, for them, appeared to be a meaningless mark on paper.

In the case of Who Am [?, the shift in emphasis from “copying” to “writing” was designed to give
children more opportunity to demonstrate their level of competence in aSituation that was more open
and lesslike aformd test Stuation, and at the same time to dlow for children who were not able to
write numbers or letters to move quickly through the booklet, but at the same time to demondirate their
level of development on the copying of geometrica figures, and dso to attempt the more interesting
drawing task at the end of the booklet, without experiencing a sense of failure or frugtration.

Theoretical Basis of Who Am |?

The use of the ability to copy geometrica figures and to draw a person to assess level of development in
children has been long established. For example, the ability to copy figures such asasquare and a
diamond have been included in measures of intelligence and development over along period of time,
dating back to the origind Simon Binet test. The reason for the inclusion of these tasksis thet they have
been found to be vdid indicators of developmentd levd.

Further evidence of the vaidity of copying tasks as a measure of developmentd levd is provided by
Piaget’ s research on the development of spatid concepts in young children. Thiswork provides a
theoretical bass for linking stagesin the development of the copying of geometricd forms to broader
developmenta processes that affect arange of cognitive ahilities (Piaget and Inhelder, 1956). A
replication of thisresearch in a cross-culturd context has shown that the stages of devel opment
described by Piaget are aso gpplicable to children from widely different cultural backgrounds (de
Lemoas, 1973).

The developmentd stagesin children’s drawings of a person have been well documented

(Luquet, 1927), and this task has been used as a measure of developmental level in tests such asthe
Goodenough Draw-a-Person Test and the Anton Brenner Developmental Gestalt Test of School
Readiness (Harris, 1963; Brenner, 1964). Studies of children’s early attempts at writing have also
identified a developmenta sequence, which islinked to a growing understanding of the way inwhich
spoken sounds are represented by print (Ferreiro and Teberosky, 1982).

Research evidence indicates that recognition of lettersis strongly related to subsequent achievement in
reading (Snow et d, 1998). Relatively less datais available on the link between spontaneous writing and
subsequent achievement in reading and writing. Nevertheless such tasks have been found to be good
indicators of emergent literacy skills, and have been included in screening and diagnostic measures such
asthe Middle Infant Screening Test (Hannavy, 1993), and Clay’ s Observation Survey of Early
Literacy Achievement (Clay, 1993).
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Advantages of Who Am |?

In Cross-Cultural Studies

Because the sKills assessed by Who Am 1? are not dependent on language, the instrument provides a
measure of development that can be used across different language groups, and aso across groups with
different types of written script. For this reason, it provides a unique tool for usein cross-cultura studies
which require an assessment of developmenta level that is comparable across different cultural and
language groups. It is particularly suited to studies concerned with the effects of different types of
preschool experience on children’s readiness for formal schooling and their subsequent progressin
schooal.

For Survey Use

Individua assessment of young children can be both costly and time-consuming, usudly requiring skilled
test adminigtrators and costly test equipment. By contrast, Who Am |? can be administered relatively
easly by trained interviewersin areatively short time (usualy somewhere between 7 to 15 minutes,
depending on the age and individua characteristics of the child being assessed), and the cost of the
materias required for its adminigration is reatively low. For this reason, Who Am [ ? isidedly suited for
usein large-scale survey studies which require a measure of developmentd leve for children at
preschool or entry schoal levd. It can be administered in household surveys where the assessments are
required to be administered in the home, aswell asin educationa studies where the assessments are
administered in aschool or preschool context. The fact that it can be administered in different languages
isaso an advantage in cases where the survey covers children from different language backgrounds.

For Classroom Use

Feedback from teachers who have administered Who Am 1? has generaly been postive. They have
found that it gives them ardatively quick and efficient means of getting an overview of where the
children are at the beginning of the school year, which can then be used as abasis for planning the
teaching program and for identifying children who might need additional support or whose progress
should be monitored. Teachers have also commented on the value of Who Am |? asabassfor
parent/teacher interviews, particularly in cases where parents might have an unredligtic view of their
child's capabilities. The fact that the booklet provides a permanent record of whereachildisat a a
particular point in time, and which can be used as a basis for monitoring progress over time, was seen as
an added advantage. Teachers also commented on how much the children enjoyed doing the booklets,
and how proud they were of thar efforts, some of the children were in fact reluctant to give up the
booklets, because they wanted to keep them to take home to show to their parents.

Limitations of Who Am | ?

Like any indrument, Who Am | ? dso hasits limitations. It obvioudy does not cover al areas of achild's
development, and should be used in conjunction with other procedures and measures that assess other
agpects of a child's progress and development; these would include the child’ s socid and physicd ills,
their understanding of number concepts and counting skills, their ord language skills, and the skills that
underlie beginning reading, such as phonemic awareness.
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It should aso be remembered that assessments based on any one measure are not in themselves
aufficient for making judgements about a particular child. Any decisons regarding an individua child,
particularly in terms of placement in a particular program, should aways be based on information from a
variety of sources.

It must aso be emphasized that Who Am |? is not intended to be used as a measure for deciding
whether or not a particular child is ready to start school. Children’s entry to school should be based on
ther eigibility in terms of age rather than on an assessment of their “readiness for school” or their “socid
maturity”. The research evidence indicates no advantage in deferring a child’ s entry to school (Shepard
and Smith, 1986), and parents should not be pressured to defer a child's entry to school either on the
bads of teacher judgement of socid maturity or on the basis of the child’ s performance on a measure of
readiness. Children do, however, vary in their level of development and the skills that they have
acquired prior to entry to school, and it isimportant for teachers to be aware of these differences, and
to plan their program accordingly.

Conclusion

Who Am |1 ? provides a manageable, child -friendly and rdliable assessment of children’s developmentd
level which is gppropriate for children at preschool and school entry level. It isrelatively quick and easy
to administer and score, and can be administered to children from different cultura and language
backgrounds.
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