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Specific Language Disorders in Singaporean 
- Children: Four Case Studies 

Helen Chandler Yeo, 
Susan Rickard Liow, 

and Anthea Fraser Gupta 

Abstract 

Children with specific disorders of language have failed to develop normal means of spoken and 
written communication. International studies suggest that 5-10% of children enter school with a 
significant language disorder that puts them at risk educationally and also affects their social and 
emotional development. 

The invisible nature of language disorders makes early detection and remediation difficult. In 
multilingual settings, such as Singapore, early detection may be particularly difficult, and remediation 
is complicated by the desirability of maintaining the range of languages used in the home and at 
school. Two case studies of specific spoken language disorder and two of written language disorder 
are presented to illustrate means of remediation and the importance of early intervention. 

Descriptors: Language disorders, speech and language therapy, Singapore, children 

Paediatric Language 
Disorders in Singapore 

he availability of speech and 
language therapy has increased dramatically in 
Singapore in the last ten years. However many 
people are still unaware of what language 
disorders are and of what can be done to help 
children who have them. In this paper we hope 
to do two things: 

(a) Raise the awareness of teachers and 
researchers so that more children suffering 

from language disorders can be identified 
and helped. 

(b) Show that this is an area in which we need 
much more research. 

Children whose language is not developing 
normally need to be identified. Abnormal 
language development can be caused by several 
things. There may be a hearing problem, or a 
physiological or intellectual problem which 
prevents normal development. There may be 
no such identifiable problem, in which case we 
can begin to talk of specific language disorder. 
Whatever the cause of abnormal or slow 
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development, interventions, such as speech and 
language therapy, can help the child. 

At least four factors make speech and 
language therapy in Singapore particularly 
challenging, a situation discussed in more detail 
in Gupta and Chandler (1993): 

Norms in Singapore 
The first difficulty is to decide what is normal. 
W e  do  not know  much about normal 
development in children learning most of the 
languages of Singapore. The languages about 
which we know very little include Mandarin, 
Hokkien, Cantonese and Malay and the local 
variety of English. Standard screening tests are 
not available for most of the languages spoken 
here. Even for English, standardised assessments 
are based on the development of children 
learning Standard English in the United Kingdom 
or the United States. Here, however, most 
children learn Singapore Colloquial English, 
which is not the same grammatically as Standard 
English (Gupta, 1989, 1991 ). 

Linguistic Tolerance 
There is a high degree of multilingualism in the 
population. This leads to an attitude of linguistic 
tolerance, a major consequence of which 
appears to be to mask language disability. People 
are used to speaking some languages well and 
others badly, and are therefore tolerant of 
mistakes by others. Unfortunately, they are 
tolerant not only of people with poor skills in a 
particular language, but also of people whose 
language skill in any language is abnormal. We 
know of several cases where parents were 
concerned about their children's language 
development, and were wrongly reassured by 
their doctors that the child's problems would 
sort themselves out, and that it was too early for 
speech and language therapy. In at least one 
case, the child was a four-year-old using only 
single word utterances. 

Referral Rates and Ages 
There are remarkably low rates of referral for 
speech and language therapy, and many children 
are referred at a late age. Gupta and Chandler 
(1 993) found that in 1990 new referrals were at 

the rate of only 0.1% of the age-group 0-15 
years. Yet studies elsewhere suggest that at least 
5% of children enter school with a significant 
language disorder, for example Enderby and 
Philipp (1 986), Enderby and Davies (1 989), 
French (1990) and Quirk (1972). There is no 
reason to suppose that the rate is lower in 
Singapore than elsewhere. Speech and language 
therapists in Singapore hardly ever have children 
referred to them unnecessarily. Many patients 
discharge themselves. All of this suggests a poor 
awareness of what speech and language therapy 
is all about. 

This poor awareness is in part a result of the 
relatively recent development of speech and 
language therapy in Singapore, which is 
something Singapore shares with much of the 
world.  In her introduction to Gupta and 
Chandler's paper, Wirz (1 993) draws attention 
to the lack of studies about communication 
disorder in settings outside Europe, North 
America and Australia. For reasons described in 
Gupta and Chandler (1 993), the studies of speech 
and language disorders in bilingual groups in 
other countries, for example the United 
Kingdom, are largely irrelevant for Singapore 
children. The work of Zubrick and her students 
in Hong Kong (Zubrick, 1992) provides insight 
on some aspects of the Singapore language 
situation, but even this deals with a very different 
sociolinguistic milieu. 

Shortage of Multilingual Therapists 
There are insufficient Singaporean speech and 
language therapists with skills in local languages, 
and there is no local training in speech and 
language therapy. Furthermore, there are only 
two trained co-workers, who can act as informed 
translators in a situation where the therapist and 
the patient do not share a common language. 
For many therapists, the result of this is that 
English is the only local language in which 
therapy can be provided. Around half of  
Singaporean children have English as a major 
home language, usually alongside other 
languages. It is the medium of education for all 
children and often the most appropriate language 
for remediation. 

Here we wi l l  describe selected cases of 



Singaporean children with spoken and written 
language disorders who were referred to a 
speech and language therapist or a clinical 
psychologist. 

Spoken Language Disorders in Pre- 
school Children 

Spoken language disorders can be detected 
reliably by three years of age so a child with a 
significant problem should be identified well 
before school age is reached. Here we will look 
at two pre-school children who illustrate some 
of the issues for speech and language therapy in 
Singapore. Both come from homes where English 
(Singapore Colloquial English, SCE) is the main 
language, which means that many of the 
difficulties caused by incompatibility of the 
languages of the therapist and the child are not 
present. In SCE, many of the Standard English 
(StdE) features which show a strong 
developmental trend are absent. For example, 
mature SCE does not have obligatory marking 
of tense or number, and the verb BE may be 
deleted. However, other aspects of language, 
such as vocabulary, pragmatics and word order 
are very similar in SCE and StdE, and remain 
important in the assessment of a child's language 
development. 

In the following two case studies, the nature 
of the language disorder is different, and it should 
be noted that one child (Sharon) came for speech 
and language therapy at a rather later age than 
is desirable. In both transcripts 'T' is the therapist, 
'XX' indicates unclear sections and overlapping 
speech is bracketed '{ 1'. 

Case 1: "Michael" (M) 

Michael first came for a speech and language 
assessment at the age of 2 years 6 months. At 
that time he had a vocabulary of around 50 
single words, much meaningless echoing of 
speech, impaired phonology (articulation 
patterns), and he was not very cooperative. Now 
at 4 years 5 months, his pronunciation is normal 
and his reading age is  above average, but he 
still shows three areas of significant difficulty: 
limited verbal comprehension, some impairment 

in pragmatics, and spoken language syntactic- 
semantic disorder. Each of these wi l l  be 
illustrated in turn. 

Verbal comprehension 
Michael's understanding of sentences i s  
inconsistent when he has to listen to three 
significant words in a sentence, for example: 

put these pens (not the scissors) in the red 
(not the blue) drawer (not the box), 

or follow two-step instructions, for example: 

put your book in your bag l/ and line up. 

He also has a specific confusion with wh- 
questions. For example: 

Picture Description - 1 
T: What's Mummy doing? 
M: Daddy. 

Picture Description - 2 
T: See, there's the cat eating the dinner 

on the floor. What's the cat eating? 
What do you think the cat's eating? 

M: Saucer. 

On occasion, Michael also has unusual and 
specific difficulty in removing a topic of 
conversation from the immediate context. He 
can use contextual cues related to the words in 
the preceding sentence on which to base his 
response. However, if a remark is made which 
i s  not directly related to the immediate context, 
he may not understand it: 

[Having just talked about a picture in which a 
'Daddy' is picking up a broken bottle] 

T: Where's your Daddy? [=new idea, 
unrelated to the picture since his own 
Daddy is at home] 

M:  [reading from text] "Daddy is picking 
the bottle." 

T: Not this Daddy. Where's your Daddy? 
Where's Michael's Daddy? 

M: [No response.] 
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T: Is  Daddy waiting for you or is Daddy 
at work? Where's Daddy? 

M:  "Daddy is picking the bottle." [still 
replying in the context of the picture] 

T: Not this Daddy. We've finished, no 
more story. Where's Michael's 
Daddy? 

M: [No response.] 

Michael remained attentive to the therapist 
throughout, and yet this conversation required 
eight further exchanges before he reached the 
relevant answer. Children two years younger 
than Michael can answer these kinds of questions 
easily. 

Changing the point of reference to correspond 
with a change of speaker's perspective is also 
problematic at times: 

T: Is this drink for me or for you? 
M: For me. [='for you'] 

M: Go in. [='come in'] 

Pragmatic impairment 
Michael's use of language i s  often socially 
inappropriate. He seldom initiates speech, and 
seldom tells stories about himself spontaneously. 
Compared to other children of his age, he uses 
many more comments and relatively few 
commands and questions. Asking questions and 
making commands involves using language to 
elicit speech and actions from someone else. 
This is the way that children who are developing 
language normally control conversations, and 
their environment. This aspect of Michael's 
pragmatic impairment means that his 
communication partner is required to initiate 
and maintain conversation, with Michael 
contributing l itt le towards keeping the 
conversation moving. 

Spoken language syntactic-semantic 
disorder 
Michael's spoken sentences also show impaired 
syntax (grammar). It must be emphasized that 
our reference point for identifying language 
disorders is not Standard English, but Singapore 
Colloquial English. Sentences like the examples 

below would notbe produced by a child learning 
Singapore Colloquial English whose language 
was developing normally. Typically, Michael 
uses three or four phrases within a simple 
sentence structure. Some of his sentences have 
incorrect word order; others have phrases 
repeated inappropriately, which makes the 
(intended) meaning confused: 

the milk down the milk 
[Std E= the milk is falling on the floor or the 
milk is falling down; SCE=the milk fall/ 
falling on the floor or the milk fall down] 

the bed is stand the bed 
[StdE=the boy is standing on the bed; 
SCE=the boy standing on the bed 

roll the circle yellow 
[StdE=SCE= yellow circle] 

put the basket to the ball 
[StdE=SCE=put the ball in the basket] 

the box is inside the box 
[StdE=SCE=put the spoon in the box or 
the spoon (is) inside the box] 

under the bear under the chair 
[StdE=under the bear's chair; SCE=under 
the bear chair] 

Michael's sentences also contain many pauses 
and revisions suggesting poor language retrieval, 
assembly and planning skills. 

The dog is . . . [6 sec pause] under the 
. . . [4 sec pause] chair. 

Put the plate- put the- put the plate- put 
the plate . . . the blocks and the spoon 
[StdE=SCE=put the block and the spoon 
on the pla tel. 

Case 2: "Sharon" (S) 

Sharon first came for speech arid language 
assessment at the age of 4 years 5 months, two 
years later than Michael. At that time her 
understanding of simple instructions and single 



word vocabulary was inconsistent: she was easily 
distracted and she spoke less than 50 words. 
Now, at 6 years and 3 months, her spoken 
language shows no pragmatic impairment, and 
she is an assertive and talkative conversational 
partner. Like Michael, her pronunciation i s  
normal. She can read simple sentences 
confidently, and her spelling i s  accurate, but 
she has difficulties in three main areas: verbal 
comprehension, vocabulary retrieval and 
extended narrative. Again, these difficulties will 
be described and illustrated in turn. 

Verbal comprehension 
Like Michael, Sharon has difficulty with two- 
step instructions, such as: 

keep the bear in the basket, then bring the 
tissues to the table. 
[Singapore English, keep = British/ 
American English put away] 

She relies too heavily on context probability, 
not on the language itself. Again, like Michael, 
she has difficulty understanding some wh- 
questions: 

T: What do you put in the wallet? 
S: Bag. 
T: Where do you put the wallet? 
S: Money. 

T: Where does a doctor work? 
S: The nurse. 
T: Who's going to use the nails. 
S: The hammer. 

Sharon also has a restricted receptive vocabulary, 
and this is reflected in her spoken word finding 
difficulty. 

Spoken word-finding difficulty 
Sharon has diff iculty retrieving specific 
vocabulary items. This results in pausing and 
paraphrases. (Normal SCE features in the 
following example include the use of existential 
got and subject deletion:) 

[Describing how to use a needle.1 

S: No, use this and then and got /dd/ 
and /dd/ got hold one and there and 
and and here and XX and and that. 

She sometimes spontaneously uses specific 
gestures as a strategy to facilitate retrieval of 
vocabulary items. Her word-finding problems 
lead her to make errors when retrieving words, 
for example: 

fountain > mountain 
needle > /niJ 
combing > h o p i d  
fence > / f~ : /  

Problems in extended narrative 
Sharon's syntax i s  characterised by simple 
sentences connected by and/(and) then, while 
because is used with inconsistent meaning. In 
the following example, note that the SCE my 
(StdE would be mine) and other SCE features are 
normal: 

S: My also have black one. . . because 
I got also XX drawer and then I take 
and then I find XX black XX comb, 
same. 

The semantics of her speech are confused, not 
only by the lack of specific vocabulary, but also 
by the unclear relationship between ideas, which 
are typically repeated without providing 
additional information. 

[Discussion of a familiar picture of a tailor sewing 
a shirt.] 

T: What's he going to do next when he's 
finished sewing the shirt? 

S: Because, because for making the shirt 
because then . . . then XX got white, 
got green, got orange [SCE: for making 
the shirt got white, got green, got 
orange, got is  used existentially] 
{got brown, got yellow} 

T: {He's got all this material,] all this 
cloth Sharon, what's he going to do 
with the shirt? Is he going to wear the 
shirt, is  he going to give the shirt to 
someone? 



Table l : Summary of Michael and Sharon's Language Problems 

Type of Ability Michael Sharon 

comprehension 
expressive syntax 
expressive semantics 
word-finding 
pragmatics 
phonology 
non-verbal interaction 
reading 

disordered 
disordered 
disordered 
?normal 
disordered 
normal 
normal 
above average 

disordered 
disordered 
disordered 
disordered 
normal 
normal 
normal 
average 

S: No, buying this shirt, this one for 
making for for buying, this for sewing, 
this for buying, for the shirt! 
[SCE BE deletion] 

MO For selling. 
T: Is he going to sell it? 
S: Yeah! 

A summary of the difficulties experienced by 
Michael and Sharon is provided in Table 1. 

Speech and Language Intervention 

The nature of Michael and Sharon's specific 
language disorders strongly suggests that 
spontaneous recovery via general language 
stimulation (ie without specific, structured 
specialist help), would not have occurred. In 
these two cases the targets of speech and 
language therapy intervention included: 

(a) developing verbal comprehension through 
carefully graded activities; 

(b) systematic learning of vocabulary via 
repeated presentation in  meaningful 
contexts; 

(C) introducing gesturelsign language to  
facilitate spoken vocabulary learning, 
particularly with relational concepts of space 
and time; 

(d) supporting spoken grammar development 
through repeated opportuni t ies for 
meaningful practice of a specific sentence 
structure; 

(e) providing the need to talk; 
(f) sequencing ideas; 
(g) self-monitoring of errors. 

These targets, achieved through play activities, 
were discussed with the child's parents so that 
they could be incorporated into daily interactions 
at home. 

In the absence of such help, aspects of 
cognitive development which are important for 
achievement would probably be delayed. The 
most l ike ly  outcome for a ch i ld  w i t h  
unremediated spoken language disorder, 
therefore, i s  failure or poor performance in 
school. For some, relatively poor communication 
skills can also lead to socio-emotional and 
behavioural problems as the child withdraws, 
or becomes frustrated. In sum, the earlier the 
intervention, the more likely it i s  that problems 
can be ameliorated. 

Written Language Disorders in School- 
aged Children 

Although Michael and Sharon had significant 
spoken language disorders, their reading skills 
appeared to be well within the normal range. 
However, children wi th  spoken language 
disorders often find reading and spelling much 
more diff icult than children wi th  normal 
language development. Even Michael and 
Sharon are likely to fall behind in reading 
as the syllabus becomes more demanding. 
Furthermore, at least 5% of children whose 
spoken language skills are normal, can accrue 
written language disorders as their academic 
careers progress. Written language disorders may 
be overlooked, or may even seem unimportant 
in kindergarten and in the early school years, 



but by the time the child reaches Primary 3, 
failure or poor performance in  formal 
examinations is almost inevitable unless special 
help is offered.' Making the help appropriate 
and effective depends on the nature of the 
problem. As with speech and language therapy, 
a detailed psychological assessment of the child's 
cognitive and literacy skills is crucial at an early 
stage. 

Psychological Assessment 

The purpose of an assessment is  to turn subjective 
impressions into objective statements through 
experimentation, observation and measurement. 
Deciding whether or not a child has a specific 
reading andlor spelling problem, referred to as 
dyslexia, depends on at least three factors: 
educational goals, language development and 
cognitive development. 

Educational goals In Singapore, children are 
expected to be bilingual and biscriptal which 
means being able to speak, read and write in 
English, and another language of education 
(Mandarin, Malay or Tamil). It is therefore 
important to assess which language($ may be 
proving difficult. 

Language development As noted earlier, 
reading disorders may be a direct result of spoken 
language disorders. It is  therefore important to 
assess whether the child's oral languages are 
developing normally. 

Cognitive development Reading disorders 
may also result from intellectual or perceptual 
impairment. Hence the child's intellectual and 
perceptual abilities need to be assessed. 

Rationale for Testing 

Standardised, quantitative testing allows the 
child's performance to be compared to the norms 
(or average abilities) of children in the same 
age-group. The main purpose is to classify the 

1 The Dyslexia Association of  Singapore is now providing 
and fax: 348 3544. 

relationship between the child's abilities into 
one of the following three groups: 

Croup 1: Normal readers and spellers - 
children who learn to read and spell 
adequately for their age and intelligence. 

Group 2: Slow learners - children with 
verbal and non-verbal intellectual 
impairment who have difficulty with 
many aspects of learning including 
reading and spelling; includes children 
with language delay or disorder. 

Croup 3: Slow readers and spellers - 
children with normal oral language, 
intellectual and perceptual functioning, 
who have particular difficulty in learning 
to read and spell. 

Group 3 comprises children who have a 
specific written language disorder, often referred 
to as dyslexia. These children seem to display 
qualitatively different problems from either 
normal readers and spellers, or slow learners, 
and their Reading Ages or Spelling Ages are two 
years or more below actual age. For example, a 
ten-year-old with reading abilities of an average 
eight-year-old would be described as dyslexic if 
perceptual and intellectual impairment had been 
ruled out, and testing had been carried out in 
the child's first language. 

Remediation 

Clearly children in Group 1 wil l not need 
specialist help. The development of normal 
reading skills is likely to continue provided they 
have regular access to sufficiently interesting 
age-appropriate books. For Group 2, the slow 
learners, help with literacy skills should be 
offered in conjunction with other educational 
activities, and tasks must be set with due regard 
to the child's general cognitive abilities and oral 
language development. 

The problems faced by Group 3 children, 

remedial classes and can be contacted by telephone: 348 3540 



Table 2: Hypothetical Stages of Reading Development (after Frith, 1980) 

Stage 1 : LOGOGRAPHIC 
Child has impressive sight vocabulary using the look-say strategy. 

Stage 2: ALPHABETIC 
Phoneme awareness develops; child uses rule-based decoding strategies. 

Stage 3: ORTHOGRAPHIC 
Child recognises that many words do not obey rules, combines strategies and also uses morphological 
knowledge. 

those with specific written language disorders, 
are varied. Diagnostic testing of a qualitative 
nature will be useful for planning individually 
tailored remediation programmes. This kind of 
testing is based on psycholinguistic models of 
reading and spelling development, such as Frith's 
(1980), shown in Table 2. 

Some children in Group 3 wil l form a 
subgroup of phonological dyslexics because they 
rely too heavily on logographic strategies in 
reading and spelling. Moving from Frith's Stage 
1 to Stage 2 appears to be problematic to these 
children. Other children may achieve Stage 2 
but then continue to rely too heavily on 
alphabetic strategies to become mature readers 
and spellers in English, a language where the 
spelling and sound correspondences are not 
always reliable. 

Case Studies and Local Languages 

Models of reading and spelling are just working 
hypotheses, which give some indication of the 
normal (and abnormal) processes underlying 
literacy skills. These processes need to be 
exam,ined before we can plan effective 
remediation programmes aimed at helping a 
child achieve skilled reading. To date, in 
multilingual Singapore, these processes are-not 
well understood, but the nature of the child's 
other language of education (Mandarin, Malay 
or Tamil, usually referred to as L2 in Singapore) 
sometimes appears to affect the strategies 
adopted in reading and spelling English, (main 
school language) words. Those learning to read 
Chinese and English may be more likely to over- 
rely upon a logographic strategy, whereas those 

learning to read Malay and English, or Tamil 
and English, may over-rely on an alphabetic 
strategy. 

Rickard Liow, Tng and Lee (1 992) reported 
two case studies of dhinesel~n~lish speaking 
boys, aged 12 years 10 months and 15 years 10 
months, who were of average or above average 
intelligence, but whose academic careers were 
adversely affected by poor reading and spelling 
skills. In both cases, spoken English appeared 
normal, but their specific written language 
disorder seemed to be attributable to poorly 
developed phonological awareness. In other 
words, their difficulties were typical of 
phonological dyslexia. 

As noted earlier, phonological dyslexia has 
been explained in terms of a difficulty moving 
from Frith's Stage 1 to Stage 2 (see Table 2), and 
the main characteristic of this reading problem 
i s  an inability to assemble the phonology of 
new words, so the child relies too heavily on 
visual strategies. Thus the child can read aloud 
many known words perfectly using visual 
memory, but reading and spelling of even simple 
three-letter unknown words/nonwords (for 
example, bem, nep, dut) is very difficult or 
impossible. For writing systems such as Chinese, 
this deficit may not lead to problems, but it will 
limit the all-important independent (word attack) 
reading and spelling skills in English, Malay and 
Tamil. 

In the two cases described, over-reliance on 
visual memory, and subsequent poor spelling 
and reading skills, contributed to one boy's 
failure at Primary 6 and the other's deteriorating 
performance from Secondary 2 onwards in the 
gifted programme. Admittedly, we now have 



the benefit of hindsight, but comprehensive 
screening of language-related abilities around 
the age of seven years, preferably earlier, might 
have identified the two boys as being at risk of 
developing specific written language disorders. 
Superficially at that time, oral language in both 
cases may have appeared normal, but a fine- 
grained criterion referenced assessment of 
phonological awareness could have alerted the 
boys' teachers and parents to the likelihood of 
subsequent reading and spelling problems. More 
importantly, such a functional assessment would 
have been an invaluable guide to early remedial 
interventions with the boys well before the threat 
of school examination failure. 

To summarise, then, before an effective 
remediation programme can be designed for 
children with reading and spelling problems, a 
number of important questions need to be 
answered with a quantitative psychometric 
assessment. A major problem in quantitative 
assessment i s  that, to date, there are no normative 
data for Singapore. This means that all IQ scores 
and other measures of cognitive performance 
are only guesstimates because skill levels are 
being judged in relation to those of children 
from countries with different linguistic and 
educational backgrounds (usually the United 
States or United Kingdom). Moreover, for 
children everywhere, the profile of IQ subtest 
scores does not reliably inform remediation 
programmes. This means that should the 
quantitative assessment strongly suggest a 
significant delay in the development of written 
language skills, a qualitative psycholinguistic 
assessment must then be carried out to ascertain 
the nature of the problem. 

Everyone needs to be aware of language 
development. Identifying and remediating a 

language disorder, whether spoken or written, 
requires the cooperation of many people. 
However many speech and language therapists 
or psychologists there are in Singapore, children 
will not get help early enough until parents, 
doctors, and teachers first suspect that there is a 
problem, and take action. 

Cooperation and teamwork need to continue 
after a problem is identified too. Various people 
can contribute different kinds of knowledge: 

Personal knowledge of the child Parents, 
caregivers, relatives, teachers; 

Professional and clinical knowledge of 
the child: Teachers, nurses, GP, 
paediatrician, speech and language 
therapist, clinical and educational 
psychologists; 

Research knowledge: Psychologists, 
linguists, educationalists. 

This knowledge needs to be exchanged and 
integrated. Researchers can then feed back their 
findings to those who are in personal contact 
with an individual child, such as clinicians. 
Clinicians can feed their knowledge back to the 
researchers, and share information on an 
individual case with other professionals who 
are also in contact with the child, and, of course, 
with the child's own family. The family, in turn, 
will then be in a better position to evaluate and 
contribute to remediation programmes. 

As a speech and language therapist, a clinical 
psychologist and a linguist, we represent three 
of the groups involved. We hope our readers 
include people who come from some of the 
others - teachers, medical personnel and parents. 
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Language Use Among S+porean Pre-School 
Children 

Audrey h Swee Eng 

Abstract 

This paper highlights the findings pertaining to the receptive and expressive language competencies 
of young children. The purpose of this paper i s  to evaluate the relative sensitivity of five different 
language measures as a means for assessing pre-schoolers' oral language proficiency. The results 
show few significant differences in language scores as a function of age, sex or SES. There was a 
complex pattern of intercorrelations among the language measures used. Results of a home environment 
questionnaire administered to parents revealed homogeneity in home environments for stimulating 
child learning and cognitive development across socioeconomic groups. The findings are discussed in 
relation to the utility of these measures in assessing pre-schoolers' linguistic competencies. 

Descriptors: Pre-schoolers' expressive language, pre-schoolers' receptive language, language measures 

The main emphasis of  the Singapore 
education system is on language proficiency. 

General Overview Educational upward mobility is dependent upon 
performance in public examinations at pivotal 

ingapore is typically regarded as points (Primary Four, Primary Six, Secondary 
a stable, cosmopolitan, multicultural and Four), with an emphasis on the First and Second 
multilingual society. Its population of three 
million comprises a majority of ethnic Chinese 
(76.3%) and minority groups categorised as . 

Malays ( l  5%), Indians (6.4%) and others (2.3%). 
English (described as the First Language) is 

the medium of instruction at all levels from pre- 
school, through primary, secondary, post 
secondary to tertiary education. In addition to 
the First Language, children must study another 
language (described as the Second Language or 
the Mother Tongue). The Second Language i s  
nearly always one of the languages designated 
an "official" language: Mandarin Chinese, Malay 
and Tamil. The policy of bilingualism permeates 
all levels of education in Singapore. 

Language. The role of English as a language for 
international communication, science and 
technology and as a means of providing access 
to modernisation and progress i s  well known 
(Whitson and Chang, 1987). Teachers and 
parents are well aware of the high status 
accorded to English, and its role as a means to 
upward educational, social and professional 
mobility. Parental perceptions regarding the 
importance of English for their children's 
academic attainment and future career prospects 
are reflected in statistics showing the increasing 
use of school languages, especially English and 
Mandarin, in parental home interactions (Kwan- 
Terry, 1991). 
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Rationale 

Given the importance of English Language as a 
dominant factor of upward educational, social 
and professional mobility in the Singapore 
context, this study i s  aimed at investigating pre- 
school children's receptive and expressive 
language competencies (in English Language). 
Within a situation in which the selection of 
language assessment measures and analyses of 
language can best be described as 
"experimental", selecting appropriate linguistic 
measures and methods of coding language is all 
the more challenging. The use of varied measures 
and data from diverse sources is premised on 
the assumption that confidence in the validity 
of the findings wi l l  be enhanced if the results 
from these varied sources support the same 
conclusion. By using a combinat ion o f  
techniques and thus examining data relating to 
the same construct f rom observation, 
interviewing and standardised tests, it is possible 
to check construct validity and counteract threats 
to the validity of data analysis (Hammersley and 
Atkinson, 1983). A multi-trait multi-method 
approach was thus adopted in this study. Data 
for this study were collected from three sources: 
children's parents, observations in children's 
homes and pre-school centres. 

As an exploratory study, the focus on the 
ethnic majority of Chinese pre-schoolers is 
justified. Given the correlation between English 
Language use and higher socioeconomic status 
in the Singapore context, the decision was made 
to limit the sample of the present study to the 
middle and lower-middle socioeconomic 
groups. 

The selection of language measures posed a 
problem since none of them have been 
standardised on a Singaporean sample. O n  
examination of the test items on the Peabody 
Picture Vocabulary Test - Revised (PPVT) (Dunn, 
1981 ), the investigator found very few 
vocabulary items which might be culturally 
biased. Pilot testing with a small group of 
children similar in characteristics to the intended 
sample confirmed that only two items were 
culturally inappropriate. As the PPVT is a 

standardised measure of vocabulary that has 
been found to  correlate posit ively w i th  
performances on the Stanford Binet ( r  = .71) 
and with the WlSC Full Scale IQ ( r  = .61) (Wiig 
and Semel, 1980), it was selected as a receptive 
measure to be used in this study. 

Among various expressive language 
measures, the Mean Length of Utterance (MLU) 
was selected as it is considered to be the best 
single index of early childhood morpho- 
syntactical development at least up to MLU 4.0 
or so (Brown, 1973). Based on Whitson's (1 988) 
findings that the sequence of development in 
Singaporean children's language resembles that 
of children whose native language is English, 
the use of this measure is justified. Moreover, 
MLU is correlated with other measures of 
morpho-syntactical development (Moerk, 19753. 
Relative ease of computation was another 
consideration. In order to elicit language under 
optimum conditions, the investigator attempted 
to engage the child in conversation by means of 
divergent questions involving high logical 
reasoning and projective competencies. A 
random sample of 10 utterances elicited during 
this interview situation was included for analysis. 
Additionally, a random sample of 20 utterances 
recorded in  centre play and another 20 
utterances from home play situations were 
analysed. 

Two measures of lexical diversity were also 
employed as a check against the PPVT and the 
MLU. The uniqueltotal word ratio, sometimes 
referred to as type-token ratio (Rondal, 1985), is 
a ratio of the number of unique (different) words 
to the total number of words. In this study, the 
term "uniqueltotal word ratio" is used to 
distinguish it from the next measure (type-token 
ratio or TTR) which is a ratio of categories of 
words to the total number of words. Rondal (op. 
cit.) has compiled findings of evidence from 
different studies, in which this measure was 
used, to indicate that there is a developmental 
progression of diversity in lexical use in children. 
There is, however, a methodological weakness 
of this index in the way it is usually computed. 
Its relative lack of sensitivity as a speech index 
may be attributed to the fact that both function 



words and content words are included in the 
same count. Function words are usually repeated 
from one utterance to another but content words 
need not necessarily be repeated. In young 
children, especially the pre-schoolers in this 
study, who are beginning to learn English, the 
use of this measure is justified since lexical use 
is relatively more uniform than in older children 
or in those who have mastered the language. 
Nevertheless, in order to overcome the problem 
posed by unique/total word ratio, TTR, a measure 
of diversity in children's use of different classes 
of words (different forms of nouns, verbs, 
adjectives, adverbs, etc) was also employed as 
it reflects complexity of language use and higher 
lexical development. 

Tough's (1977) framework for the 
classification of the uses of language was also 
employed to analyse children's language. The 
criterion for the selection of this measure was 
that it reflected children's versatility in the use 
of language. Moreover, i t  has been specifically 
designed for analysing children's use of language 
in natural settings, including play situations. This 
taxonomy reflects the functions for which 
children use language and includes the directive, 
interpretive, projective and relational functions 
(see Appendix 1 ). 

Purpose 

In view of the importance of English Language 
in the Singaporean context with its emphasis on 
educational achievement, i t  was considered 
worthwhile examining the expressive and 
receptive language competencies of Singaporean 
Chinese pre-schoolers in the home and pre- 
school settings through the use of different 
language measures. This study sought to evaluate 
the relative sensitivity of the five different 
language measures as valid measures o f  
linguistic competence. Relevant aspects of the 
home environment and sociodemographic 
characteristics o f  sampje chi ldren were 
highlighted to provide insight into factors which 
may have an impact on language proficiency. 

Method 

Sample 

Subjects of this study were 56 Singaporean 
children (mean age = 59 months, SD = 8.04 
months) of ethnic Chinese origin. Only children 
who spoke predominantly English and who were 
f rom complete famil ies were included. 
Socioeconomic status for each family was 
assessed by means of the Hollingshead (1 975) 
four-factor index: sex of respondent, marital 
status, education (assigned a factor weight of 3) 
and occupation (assigned a factor weight of 5). 
The middle and lower-middle SES groups in the 
sample differed significantly in terms of father's 
education, mother's education, father's 
occupation, Hollingshead paternal occupational 
index and four-factor index (M=44.73 and 
M=56.96 for the lower-middle and the middle 
SES groups respectively). The number of children 
was equally divided by SES, age and gender. 

Instrumentation 

Parent Measures 

Parents completed a preliminary information 
sheet, a "Sociodemographic Questionnaire", 
which elicited information regarding parents' 
age, ethnicity, income, educational level, 
occupation, language background of parents and 
information on the number of people residing 
in the household. Another questionnaire, 
"Background Information" elicited information 
regarding languages used at home by the sample 
children, (relative) frequency of language use, 
type of toys available, appropriate hours of 
child's play per day with and/or without peers, 
information concerning child's television 
viewing: type of television programmes viewed. 
In addition, the Caldwell Home Inventory (Walsh 
and Betz, 1990) was used to assess the extent to 
which the child's home environment supports 
or fosters cognitive development. Inventory item 
scoring was based on a combination of direct 
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observation and parent's own reports (Caldwell 
and Bradley, 1984). 

Language Measures 

In this study the children were observed and 
videotaped at play both at home and in the pre- 
school centres. Video-recordings of at least 20 
minutes' duration were made of groups of six to 
eight children, explicitly requested to engage in 
make-believe play indoors. Children were 
provided with a standardised array of play 
materials which included a doctor's kit, a cash 
register, housekeeping furniture, grocery store 
and dressing-up items. Verbalisations made 
during the play sessions were transcribed from 
the video-recordings. Only English utterances 
were analysed. Transcriptions of children's 
utterances were analysed using the following 
measures. 

(a) The Mean Length of Utterance (MLU) or 
the average number of morphemes per 
utterance (Brown, op. cit.) was based on a 
random sample of 50 utterances per child 
(1 0 random utterances from interviews with 
the researcher, 20 in the home play setting 
and 20 in the pre-school setting), 

(b) Uniqueltotal word ratio (the ratio of the 
number of unique (different) words to the 
total number of words), a measure of 
diversity in lexical use, was computed for a 
corpus of l 0 0  words (20 from the interview 
situation, 40 each from centre play and 
home play situations) selected from the 50 
utterances used in the MLU analysis. 
Another corpus of 40 continuous words 
selected from 20 random utterances in 
centre play settings was also analysed. 

(c) Type token ratio (TTR), another measure of 
diversity in lexical use, is the ratio of the 
number of categories of words (different 
forms of nouns, verbs, adjectives, adverbs, 
etc) to the total number of words. In this 
study, TTR was based on the same corpus 
of 100 words as unique/total word ratio. 

(d) Tough's (1 977) framework was used for the 
classification of the uses of language (see 
Appendix 1). It is a taxonomy which reflects 

the functions for which children use 
language. Each child's utterance was coded 
according to one of these functions: the 
directive, interpretive, projective and 
relational functions. The analysis was based 
on the same corpus of language used for 
evaluating MLU. 

(e) Peabody Picture Vocabulary Test - Revised 
(PPVT) (Dunn, op. cit.), was used as a 
standardised measure o f  receptive 
vocabulary. 

Findings and Discussion 

Home Backg~ound and Environment 

An analysis of parental data indicated that the 
children came from homes in which English 
was spoken. t h e  majority of the children spoke 
English to their parents (91% of children 
spoke English to father and 89% of them spoke 
English to mother). A large proportion (83%) 
spoke English frequently. Thus, these children 
were generally not lacking in exposure to spoken 
English. 

As expected, the majority of the parents were 
in their thirties (85% of the fathers and 80% of 
the mothers). In terms of parents' educational 
attainment, fathers were generally better 
educated than mothers (see Appendix 2). 

Findings of the questionnaire "Background 
Information" indicated characteristics of  
children's activities at home. As shown in 
Appendix 3, the quantity of time that children 
engaged in play and non-play activities varied 
according to frequency. More than half of the 
parents indicated that children were engaged in 
play interactions from 3 to more than 5 hours 
per day (57.1% indicated that children play 3- 
4 hours per day and 8.9% indicated that quantity 
of time spent on play interaction exceeded 5 
hours). The majority of sample children spent at 
least 1-2 hours watching television (51.8% + 
10.7%). As expected of children in this age 
group, very little time was spent on reading (the 
majority of 58.9% spent less than 1 hour on this 
activity). 

Findings of the Caldwell Home Inventory 
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administered to the sample, indicated that 
despite the inclusion of middle and lower-middle 
SES households, the home environments of these 
children were fairly homogeneous (mean = 
46.81, SD = 4.25). High mean scores on each 
subscale indicated that the home environments 
were generally conducive to child learning and 
development.  However, despite the 
homogeneity of home environments across SES 
groups, there is a significant difference between 
the middle SES group and the lower-middle SES 
group for "Learning stimulation" (t[54] = -3.77, 
p<.001). Thus, children coming from a middle 
SES background have experiences which foster 
learning that are significantly different from those 
who come from a slightly lower SES group. The 
SES groups did not differ on any other Caldwell 
HOME subscores (see Appendix 4). 

Language Measures as a Function of Age, 
Sex and SES 

There were few significant differences in mean 
language scores and subscores as a function of 
age. With the exception of Tough's relational 
function (total scores), there were no other 
significant age differences (see Appendix 5). 
According to Tough (1976), the relational 
function involves self-maintaining strategies 
including "Referring to physical, psychological 
needs and wants", "Protecting the self and self- 
interests", "Justifying behaviour or claims", 
"Criticising others" and "Threatening others". 
Older children in the sample are more frequently 
observed using these strategies. This provides 
support for Tough's claim of a developmental 
sequence in the functions of language use, 
beginning with self-maintaining strategies (within 
the relational function), directing strategies 
(within the directive function) and reporting 
strategies (within the interpretative function) and 
progressing to predicting, projecting, imagining 
and reasoning. However, Tough also maintained 
that development within each category of 
language function must take place as well. 
Moreover, i t  is the strategies selected that 
indicate complexity of thinking. The fact that 
development takes place wi th in  Tough's 
categories of language functions may explain 

the lack of age differences in the other three 
categories. 

Data analysis indicated few significant 
differences in the language measures as a 
function of sex (see Appendix 6). With the 
exception of uniqueltotal word ratio (based on 
utterances in centre play situations) and PPVT, 
there were no other gender differences. Higher 
mean scores in unique/total word ratio (centre) 
were observed in boys in comparison to girls. In 
other words, the boys' vocabulary in this sample 
as observed in centre play settings seems to be 
characterised by greater variety than the girls' 
vocabulary. However, this significant difference 
in mean scores was not observed when a larger 
corpus of language, derived from different 
situations (interview, centre and home play), 
was analysed. 

Significant SES differences were found in a 
few of the language measures: lnterview MLU, 
uniquejtotal word ratio (total scores) and PPVT 
(see Appendix 7). The middle SES group obtained 
higher mean scores in all three of these language 
measures. Two of the measures, uniqueltotal 
word ratio and PPVT, are measu'res of vocabulary 
-one expressive and the other receptive. To the 
extent that MLU (derived from an interview with 
an adult interested in optimum performance) is 
dependent upon a wide repertoire of word usage, 
it also shares this element in common with 
unique/total word ratio and PPVT. A significant 
SES difference in favour of the middle SES group 
in the Caldwell Home subscale "Learning 
stimulation" is a possible indication that middle 
SES homes provide better opportunities for 
prov id ing direct and indirect enr iching 
experiences and stimulation in the form of books, 
stimulating discussions, field trips and stories, 
which have an impact on enhancing expressive 
and receptive language scores. 

A separate analysis was carried out to see if 
there were significant SES differences within 
age-groups. It was interesting to note that 
significant SES differences within the younger 
age-group were not manifested in older children. 
Among the four-year-old children, the middle 
SES group scored significantly higher mean 
scores than the lower-middle SES group for 
lnterview MLU, home MLU, uniqueltotal word 



ratio (total) and PPVT. However, there were no 
significant SES differences within the five-year- 
old age-group (see Appendix 8). Analysis of 
language measures was also carried out to see if 
there were significant age differences within 
SES groups. Age differences within the lower- 
middle SES group were found in Tough's 
directive (centre) and projective language 
functions (total), and PPVT but these age 
differences were not observed within the middle 
SES group. We may infer from these findings 
that environmental factors affecting language 
development appear to have a greater impact 
on the lower-middle SES as well as younger 
children. 

Utility of Language Measures 

Among the language measures, MLU appeared 
to be the most robust measure of expressive 
language used in this study judging from the 
highly consistent total mean scores (ranging from 
3.76 to 3.83) derived from MLU scores elicited 
in three different situations: in an interview, in 
play at home and in centre play. 

In this study, total MLU scores significantly 
correlated with interview MLU scores (obtained 
through the one-on-one interview with the 
investigator), MLU scores obtained from analysis 
of verbalisations at play in the home setting and 
centre scores based on spontaneous utterances 
in play situations. However, interview MLU 
scores were not  correlated w i th  centre 
MLU scores. These findings (see Appendix 9) 
point to a need for interactions with an adult 
interested in stimulating and challenging the 
child toward greater sophistication in the 
expressive use of language. In the light of Tizard's 
(1 981) findings, the importance of one-on-one 
conversations for extending children's linguistic 
competencies cannot be over-emphasized. 
Tizard found large differences between many 
aspects of adult-child conversations at home 
and at school despite social class differences. 
Adult-child conversations at home were longer, 
more frequent and more evenly balanced, in 
terms of turns at conversation than those between 
the adult and child at school. A wider range of 
topics were discussed at home and the children 

asked more questions. As Honig (1982) has 
suggested, there is a need for teachers and 
caregivers to use various techniques in order to 
facilitate higher levels of cognitive thinking skills 
and language skills in young children. Teachers' 
questions should include carefully chosen and 
sequenced Socratic questions (divergent, open- 
ended) to stimulate logical thinking. 

Data from intercorrelations between language 
measures showed that MLU appears to be the 
best measure of expressive language. This 
assessment is based on evidence in this study of 
correlations between subscores of MLU (both 
interview and home subscores), and PPVT, a 
measure of receptive language. These data (see 
Appendix 9) point to a need to use both 
expressive and receptive language measures for 
assessing children's linguistic competencies. 
However, in the event of time limitations which 
prevent the use of the more time-consuming 
PPW, an analysis of a corpus of data elicited in 
an interview situation with an adult facilitating 
higher language skills is worthwhile. Thus MLU, 
a measure of expressive language, may also 
provide us with a fairly good measure of the 
child's receptive language capacities. 

The lack of significant correlations between 
MLU subscores (interview, home, centre and 
total) and uniqueltotal word ratio (based on a 
corpus of 100 words per child) or TTR (see 
Appendix 9) may be an indication that there is 
a methodological weakness of unique/total word 
ratio as an index of lexical diversity. Its relative 
lack of sensitivity as a speech index may be 
attributed to the fact that it includes in the same 
count two different kiilds of data: function words 
and content words (Rondal, op. cit.). In this 
study it was presumed that this methodological 
weakness would not manifest itself since the 
sample included pre-schoolers who  are 
beginning to learn English. However, the findings 
of this study appear to demonstrate that unique1 
total word ratio may not be a sensitive measure 
of diversity in lexical use even for pre-schoolers 
whose mean MLU scores approach 4.0. The 
methodological weakness of unique wordhotal 
word ratio as a measure of lexical diversity 
appears to extend to type-token ratio, judging 
from significant correlations between type-token 



ratios and uniqueltotal word ratios. The absence 
of significant correlations between type-token 
ratios and MLU in this study may have stemmed 
from the insensitivity of this index of lexical 
diversity to distinguish between linguistically 
competent children and those who are less so. 

Correlations between each of Tough's 
language functions and other functions appear 
to indicate a complex interplay of associations 
(see Appendix 9). The directive function 
correlated significantly with the interpretative 
function. There was a significant correlation 
between the interpretative function and the 
projective function. The projective function 
significantly correlated with the relational 
function. There were intercorrelations between 
each of Tough's language functions and other 
language measures. Significant correlations were 
indicated between the interpretative function 
and MLU subscores (based on an analysis of 
utterances from an interview and home 
situation). The relational function significantly 
correlated with MLU (home scores). Tough's 
directive and interpretative functions both 
correlated with type-token ratio. This pattern of 
intercorrelations may be understandable in the 
light of Tough's (1 976, 1977) own findings that 
development in the use of these language 
functions takes place within each category 
of functions and findings of social class 
differences in the use of strategies within the 
categories rather than between categories. It 
appears that Tough's classification of language 
uses may not be useful as a tool for language 
assessment unless analyses are made based on 
strategies within categories of functions. This 
language measure appears to be too complex to 
be used as a tool for quick assessment of 
language abilities. 

Conclusions 

The findings of this study indicate the need for 
both receptive and expressive measures of 
language. The Peabody Picture Vocabulary Test 
appears to be a sensitive measure of receptive 
abilities. Among the expressive language 
measures, MLU appears to be more useful than 
any other language measure. The data from this 
study indicate that MLU scores derived from a 
one-on-one interview situation with an adult 
can provide the teacher with a means for a 
quick assessment of the child's expressive 
language abilities as well as receptive language 
competencies. Tough's language functions may 
be applied if a detailed analysis is carried out 
using all subcategories of the classification. 
However, this scale is relatively more complex 
for the purpose of language analysis. Type-token 
ratio and uniqueltotal ratio should be used with 
modifications made in the method of analysis, 
preferably with separate analyses of function 
and content words. 

This study has revealed few significant 
differences in language measures as a function 
of age, gender or SES. Homogeneity of home 
background characteristics may have accounted 
for this lack of discrepancy in pre-schoolers' 
language scores. Nevertheless, it is worthwhile 
mentioning that findings seem to indicate the 
vulnerability of the lower-middle SES and 
younger children to the factors influencing their 
linguistic competencies. Findings relating to pre- 
school children's developmental linguistic 
competencies should sensitize parents, teachers 
andlor educators to attend to children's 
developmental levels, to make provisions for 
support and intervention and to promote and 
facilitate a higher level of linguistic development 
as early as possible. 
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APPENDIX l 

CLAsSIFICAllON OF THE USES OF LANGUAGE (Tough, 1977) 

Function Uses of Language Strategies 

The directive function Self-directing 

The interpretative Reporting on 
function present and 

past experiences 

Reasoning 

The projective function Predicting 

Empathic 

lmaginating 

The relational function Self-maintaining 

monitoring actions 
focusing control 
forward planning 
demonstrating 
instructing 
forward planning 
anticipating collaborative action (self and others) 

labelling 
analytical strategies 
including: 
elaboration of detail 
association and comparison 
recognising incongruity 
awareness of sequence 
recognition of associated actions or events 
recognition of a central meaning 
reflecting on the meaning of experiences 
recognising dependent and causal relationships 
the recognition of a principle or 
determining conditions 

forecasting events 
anticipating consequences 
surveying possible alternatives 
forecasting related possibilities 
recognition of problems and 
predicting solutions 
projective into experiences of others 
projectives into other people's feelings 
anticipating reaction of others 
renaming 
commentary on imagined context 
building scenes through language 
language role (strategies of the directive and 

interpretative functions and wil l  be used within 
imagined contexts) 

referring to needs 
projection of self-interest 
justification 
criticism 
threats 
self-emphasizing strategies 
other-recognising strategies 
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APPENDIX 2 

PARENTS' EDUCATIONAL LEVEL 

Educational Level Attained 

Categories '0' Level 'A' Level Polytechnic University Postgraduate 

Fathers 46% 13% 18% 18% 5 % 

Mothers 52% 23% 11% 12% 2% 

Note: N = 56. 

APPENDIX 3 

CHILDREN'S ENGAGEMENT IN ACTMTIES 

Average Time (Hours) 

Categories 5+ 3-4 1-2 < 1 Never 

Play Interactions 8.9% 57.1% 23.2% 5.4% 5.4% 
Non-play Activities 5.4% 14.3% 26.8% 23.2% 30.4% 
Watching TV 0% 10.7% 51.8% 35.7% 1.8% 
Reading 0% 3.6% 30.4% 58.9% 4.0% 
Using Computers 5.4% 25.0% 69.6% 
School Work 19.6% 41.1% 39.3% 

Note: N = 56. 

APPENDIX 4 

MEANS AND STANDARD DEVIATIONS FOR THE CAJBWELL HOME INVENTORY 

Categories 

Lower-middle SESa Middle SESa 

Mean S.D. Mean S.D. 

Learning Stimulation (1 1 )  
Language Stimulation ( 7) 
Physical Environment ( 7) 
Warmth and Acceptance (7) 
Academic Stimulation ( 5) 
Modeling ( 5) 
Variety in Experience ( 9) 
Acceptance ( 4) 

Total (55) 

Note: ( ) = Highest possible score. 
" N = 28. 
* p <.001. 



APPENDIX 5 

MEANS OF EACH LANGUAGE SCORE/SLBSCORE AS A FUNCTION OF AGE 

Category 

4-year-oldsa 5-year-oldsa 

Mean S.D. Mean S.D. 

Tough's Language Functions 
Centre 

Directive function 
lnterpretative function 
Projective function 
Relational function 

Home 
Directive function 
lnterpretative function 
Projective function 
Relational function 

Total 
Directive function 
lnterpretative function 
Projective function 
Relational function 

MLU 
Interview MLUb 
Home MLUc 
Centre MLUd 
Total MLU 

Uniquenotal Ratio, TTR, PPVT 
U/T Ratio (CentreIe 67.54 10.49 71.04 10.38 
U/T Ratio (Total)' 61.46 6.1 1 63.46 5.53 
TT Rf 28.21 2.92 28.1 4 3.08 
P PVT 37.64** 14.59 51 . l  7** 13.76 

Note. "N = 28 
Each Tough subscore i s  a frequency measure expressed as a percentage of the total number of utterances 
in the category. 

Based on a corpus of 10  random utterances with the investigator in an interview and eliciting higher 
levels of thinking skills. 
Based on 20 random utterances in a home play situation. 
Based on 20 random utterances in a centre play situation. 
Unique/total ratio ( U n  ratio) centre scores are based on 40 words from random utterances in a centre 
play situation. 
Unique/total ratio (total) scores and type-token ratio (TTR) are based on 100 words from random 
utterances (from interviews, centre and home play situations). 

*p<.05 
**p<.OOl 



APPENDIX 6 

MEANS OF EACH LANGUAGE SCORE/SLJBSCORE AS A FUNCTION OF SEX 

Category 

Girlsa Boysa 

Mean S.D. Mean S.D. 

Tough's Functions 
Centre 

Directive function 
lnterpretative function 
Projective function 
Relational function 

Home 
Directive function 
lnterpretative function 
Projective function 
Relational function 

Total 
Directive function 
lnterpretative function 
Projective function 
Relational function 

MLU 
Interview MLUb 
Home MLUc 
Centre MLUd 
Total MLU 

Unique/Total Ratio, TTR, PPVT 
U/T Ratio (Centre)' 64.69* 9.1 5 73.89* 9.82 
U/T Ratio (Total)' 61.82 6.1 5 63.1 1 5.1 6 
TT R' 27.82 2.60 28.54 3.32 
P PVT 45.1 8 16.03 43.64 15.46 

Note: "N = 28 
Each Tough subscore i s  a frequency measure expressed as a percentage of the total number of utterances 
in the category. 

Based on a corpus of 10 random utterances with the investigator in an interview and eliciting higher 
levels of thinking skills. 

C Based on 20 random utterances in a home play situation. 

Based on 20 random utterances in a centre play situation. 
Uniqueltotal ratio (U/T ratio) centre scores are based on 40 words from random utterances in a centre 
play situation. 
Uniqueltotal ratio (total) scores and type-token ratio (TTR) are based on 100 words from random 
utterances (from interviews, centre and home play situations). 

*p<.oo1 



APPENDM 7 

MEANS OF EACH LANGUAGE SCORE/SUBSCORE AS A FUNCTION OF SES 

Category 

Lower-middle SESa Middle SESa 

Mean S.D. Mean S.D. 

Tough's Functions 
Centre 

Directive function 
lnterpretative function 
Projective function 
Relational function 

Home 
Directive function 
lnterpretative function 
Projective function 
Relational function 

Total 
Directive function 
lnterpretative function 
Projective function 
Relational function 

MLU 
Interview MLUb 
Home MLUc 
Centre MLUd 
Total MLU 

Uniquenotal Ratio, TTR, PPVT 
U/T Ratio (Centre)' 67.82 12.48 70.75 8.00 
UfT Ratio (Total)' 60.64* 6.26 64.29* 4.89 
TTRf 27.93 3.1 6 28.43 2.81 
PPVT 39.71 * 14.40 49.1 1 * 15.63 

Note. "N = 28 
Each Tough subscore i s  a frequency measure expressed as a percentage of the total number of utterances 
in the category. 

Based on a corpus of 10 random utterances with the investigator in an interview and eliciting higher 
levels of thinking skills. 
Based on 20 random utterances in a home play situation. 
Based on 20 random utterances in a centre play situation. 
Uniquejtotal ratio ( U n  ratio) centre scores are based on 40 words from random utterances in a centre 
play situation. 
Unique/total ratio (total) scores and type-token ratio (TTR) are based on 100 words from random 
utterances (from interviews, centre and home play situations). 

*p i .05 
**p<.01 



APPENDIX '8 
MEANS OF EACH LANGUAGE SCORE/SUBSCORE BY SES AND AGE 

Category 

4 years 5 years 

Lower-middle SESa Middle SESb Lower-middle SESb Middle SES" 

Mean S.D. Mean S.D. Mean S.D. Mean S.D. 

Tough's Functions Centre 
Directive function 
lnterpretative function 
Projective function 
Relational function 

Home 
Directive function 
lnterpretative function 
Projective function 
Relational function 

Total 
Directive function 
lnterpretative function 
Projective function 
Relational function 

MLU 
Interview MLUc 
Home MLUd 
Centre MLUe 
Total MLU 

Uniqueflotal Radio, TTR, PPVT 
U/T Ratio (Centre)' 
U/T Ratio (Total)g 
TT R g  

PPVT 

Note.%= 1bbN = 12 
Each Tough subscore is  a frequency measure expressed as a percentage of the total number of utterances in the category. 

Based on a corpus of 10 random utterances with the investigator in an interview and eliciting higher levels of thinking skills. * Based on 20 random utterances in a home play situation. 
Based on 20 random utterances in a centre play situation. 
Uniqueltotal ratio (UD ratio) centre scores are based on 40 words from random utterances in a centre play situation. 

g Uniqueltotal ratio (total) scores and type-token ratio (TTR) are based on 100 words from random utterances (from interviews, centre and home play situations) 
*p<.05, **p<.01, ***p<.001 for significant age differences within the lower-middle SES. 
'p<.05 for significant SES differences within the 4-year-old age group. 



APPENDIX 9 

INTERCORRELATIONS OF LANGUAGE SCORES/SUBSCORES 

Interview Home Centre Total Tough Tough Tough Tough Unique/ 

MLU MLU MLU MLU Directive Interpretative Projective Relational Total TTR 

Interview M L U  

Home M L U  .59*** 

Centre M L U  . l 9  .29* 

Total MLU .77*** .87*** .59*** 

Directive .05 -.07 -.03 -.07 

l nterpretative -.24* -.29* -.l 2 -.2 7* -.60** 

Projective .09 .l 8 -.l 0 .l 8 -.05- -.56*** 

Relational .l  7 .35** -.05 .26* .l 9 -.l 2 .33** 

TTR .06 -.05 .03 .03 .37** -.21* -.03 -.03 .27* 

PPVT .4 1 * .32* .09 .35* .l 1 -.07 -.09 .l 3 .26* .25* 

Note. N = 56 
*p<.05 
**p<.o1 
***p<.oo1 



A Study of Computerhsisted Learning 
Environments in Singapore 
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Abstract 

The present study filled some gaps in past learning environment research in that, first, i t  involved the 
development of a new instrument tailor-made specifically for use in computer-assisted learning (CAL) 
classrooms and, second, i t  provided one of the rare examples of an evaluation of computer-assisted 
learning based on its impact on the nature of a classroom learning environment as perceived by 
students. In addition, the research was conducted in the unique milieu of the Singapore school 
system, and i t  investigated associations between students' outcomes and the classroom environment 
in computer-assisted learning settings. 

Descriptors: Computer-assisted learning, learning environment, geographic education 

Background 

singapore, educat ional 
applications of computers were only introduced 
fairly extensively into the schoo!s in 1980. The 
focus initially was on teaching computer science 
as a subject at the pre-university level and low- 
level computer literacy courses at the secondary 
school level. There was no extensive computer 
education programme at the primary level 
(Wong, Lim and Low, 1989). Computer-assisted 
learning (CAL) was only introduced to the 
schools in 1986. Currently, schools use CAL in 
Science, Mathematics and English for 
remediation and enrichment. No Singaporean 
schools develop their own CAL courseware 
(Wong, Lim and Low, 1989). 

However, in Singapore, there is a dearth of 
research on the effects of CAL. To date, only 

three research studies have been conducted (Ong 
and Lee-Leck, 1986; Low, 1988; Woo-Tan, 
1989). On  the whole, positive effects of CAL 
have been reported. However, because the 
samples in these studies were small and non- 
random, and because of the short duration of 
the experimental treatment and the narrow scope 
of the content selected, their findings should be 
interpreted with caution. Furthermore, the 
sample selected in one of the studies was from 
one of the best schools in the country, thus 
l imit ing the generalisability of the results 
obtained. Thus, research data on the use of CAL 
in Singapore is sparse, of questionable validity 
and of low generalisability. Because of the lack 
of dependable research information, and in view 
of the potential that research conducted in the 
unique educational context of Singapore has for 
our understanding of computer-assisted learning 
environments, the present study was 
conceptualised and conducted. 



Learning Environment Research 

It is now a quarter of a century since the Learning 
Environn7ent lnventory was used as part of the 
research and evaluation activities of Harvard 
Project Physics (Welch and Walberg, 1972). 
Around the same time, Moos began developing 
social climate scales for a wide variety of human 
environments, inc lud ing the Classroom 
Environment Scale for use in school settings 
(Moos and Trickett, 1987). Since that time, new 
classroom environment instruments have been 
developed to assess specific settings, such as 
the Individualised Classroom Environment 
Questionnaire for open or individualised 
classrooms (Fraser, 1990) and the Science 
Laboratory Environment lnventory for science 
laboratory classes (Fraser, McRobbie and 
Giddings, 1993). The present study extended 
past research in another new direction in that it 
involved the development, validation and use 
of a new instrument for assessing the unique 
setting of the computer-assisted learning 
classroom. 

The strongest tradition in past classroom 
environment research has involved investigation 
of associations between student outcomes and 
their perceptions of classroom environment 
(Fraser and Fisher, 1982). A meta-analysis of 
734 correlations from 82 classes in 8 subject 
areas containing 17,805 students in 4 nations 
revealed that classroom environment perceptions 
accounted for appreciable amounts of variance 
in  cognitive and affective outcomes, often 
beyond that attributable to background student 
characteristics (Haertel, Walberg, and Haertel, 
1981). The practical implication from this 
research is that student outcomes might be 
improved by creating classroom environments 
found empirically to be conducive to learning. 
In the present study, one of the major purposes 
was to explore associations between students' 
achievement and attitudes and their perceptions 
of their computer-assisted classroom learning 
environments. 

Researchers in various countries have used 
student perceptions of the classroom 

environment as criterion variables in studies 
aimed at identifying how perceptions vary with 
such factors as class size (Anderson and Walberg, 
1972), grade level (Welch, 19791, student gender 
(Lawrenz, 19871, subject matter (Tamir and 
Caridin, 1993) and type of school (Trickett, 
1978). Also, students' classroom environment 
perceptions have been found to  di f fer 
systematically from those of their teachers (Fisher 
and Fraser, 1983) and to provide a tangible 
basis for guiding improvements in classrooms 
(Fraser and Fisher, 1986). 

One promising but largely neglected use of 
student perceptions is as a source of process 
criteria in evaluating educational innovations 
(Fraser, 1981). For example, an evaluation of 
Harvard Project Physics showed that students' 
perceptions of the classroom environment 
differentiated revealingly between curricula, 
even when various outcome measures showed 
negligible differences (Welch and Walberg, 
1972). The research reported in this study is 
distinctive in that it provides one of the first 
evaluations of CAL which investigated the 
psychosocial environment of CAL classrooms. 

Although there has been a revolution in recent 
years in terms of both the scope and variety of 
the roles which computer-assisted learning has 
played within education, the field of classroom 
learning environment (Fraser, 1986, 1993; Fraser 
and Walberg, 1991) has lagged behind in two 
major ways. First, hitherto there has existed no 
learning environment instrument which has been 
tailor-made specifically for use in classrooms 
using computer-assisted learning. Second, 
innovations in computer-assisted learning have 
rarely been evaluated in terms of their impact 
on the nature of the classroom learning 
environment as perceived by students (Ellett, 
1986; MacGregor, 1986). The present study fills 
some of the gaps by reporting the evaluation of 
an innovation in computer-assisted learning in 
terms of its impact on classroom environment, 
in addition to reporting on its impact on student 
achievement and attitudes, and associations 
between student outcomes and classroom 
environment. 
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Purposes of Study 

The main purposes of the study were: 

(1) to develop and validate a new instrument 
for assessing the unique learning 
environment of computer-assisted learning 
classrooms; 

(2) to evaluate an innovation in computer- 
assisted learning, involving the use of micro- 
PROLOG for teaching the topic of decision 
making in geography in Singapore schools, 
in terms of impact upon: 

student achievement; 
student attitudes; 
the classroom environment. 

(3) to investigate associations between students' 
cognitive and affective outcomes and the 
nature of the learning environment in 
computer-assisted classroom settings. 

Design 

The Innovative Teaching Approach 

The innovation in computer-assisted learning , 

which formed the focus of this study was 
distinctive in that it made use of micro-PROLOG, 
the microcomputer version of PROLOG, a high- 
level fifth-generation declarative language, 
which was developed for artificial intelligence 
research and which has been found to be robust, 
compact and accessible to students in classroom 
applications (Chalk, 1987). This CAL courseware 
covered the topic of decision-making in 
geography and was designed specifically for a 
six-week segment in the Singapore school 
geography syllabus. In order to enhance the 
validity of conclusions from the evaluative study, 
a control group, which studied the same topic 
via the direct expository teaching methods 
common in Singapore, was also included in the 
study. 

The CAL approach consisted of a sequence 
of instructions consisting of learning activities 
for the concept of decision-making, followed 

by a prescribed set of exercises. During the CAL 
lessons, students were presented with the 
necessary information. Also students were 
guided with instructions on the computer 
screens, were provided with practice exercises 
and had their learning assessed. Feedback was 
provided contingent upon correct and incorrect 
responding. 

Sample 

The study involved 12 teachers, each in a 
different randomly selected school. In order to 
reduce the "teacher effect", each teacher taught 
one experimental and one control class. All 
schools were coeducational in order to allow 
an unconfounded test of whether CAL was 
differentially effective for boys and girls. The 
total number of students in these 24 classes was 
671 (348 in the experimental group and 323 in 
the control group). Approximately equal 
numbers of males and females made up the 
sample. Students were 8th graders from the lower 
end of the ability range in Singapore (referred to 
as "Secondary 2 Normal" students). 

Development of Instruments 

Geography Achievement Test (GAT) and 
Semantic Differential Inventory (SDI) 

The instruments used to measure achievement 
in and attitude towards geography were 
developed and validated during the study. The 
Geography Achievement Test (CAT) is a 30- 
item multiple-choice test which assesses the 
concept of decision-making in geography. The 
Semantic Differential Inventory (SDI) is a 20- 
item semantic differential instrument which 
measures students' attitudes towards learning 
geography. The alpha reliability coefficient for 
the whole sample was found to be 0.95 for the 
30-item GAT and 0.94 for the 20-item SDI. 

The Geography Classroom Environment 
Inventory (GCEI) 

Description of GCE1 
The final version of a new instrument developed 
for this study, called the Geography Classroom 



Environment Inventory (CCEI), has four Likert- 
type scales. The response alternatives for each 
item are Almost Never, Seldom, Sometimes, 
Often and Very Often. The initial GCE1 
instrument contained the eight scales of Teacher 
Concern, Participation, Gender Equity, 
Investigation, Innovation, Differentiation, 
Organisation and Resource Adequacy, but four 
scales (namely, Teacher concern, Participation, 
Differentiation, and Organisation) were omitted 
after item and factor analyses. Each scale was 
selected because of its relevance to the unique 
environment of CAL classes; a justification for 
scale selection is provided in a later section. 

Eight items are contained in the final version 
of each scale. Typical items contained in the 
GCE1 are "The teacher pays more attention to 
boys' questions than to girls' questions" (Gender 
Equity), "Students carry out investigations to 
answer questions coming from class discussions" 
(Investigation), "New and different ways of 
teaching are used in this class" (Innovation), 
and "There are enough computer programs 
available for our lessons" (Resource Adequacy). 
The scoring direction is reversed for almost half 
of the 32 items in the GCEI. 

The initial development of the GCE1 took 
cognisance of Moos's three general dimensions 
as they apply to all human environments (Moos, 
1974). These three general dimensions are 
Relationship Dimensions (the nature and 

Table 1 : Descriptive Information for GCE1 Scales 

intensity of personal r'elationships within the 
environment), Personal Development 
Dimensions (the basic directions along which 
personal growth and self-enhancement tend to 
occur) and System Maintenance and System 
Change Dimensions (the extent to which the 
environment is orderly, clear in expectations, 
maintains control and is responsive to change). 
Table 1 shows that the four scales in the final 
version of the GCE1 provide reasonable coverage 
of the three different basic types of dimensions 
proposed by Moos. 

Development of GCE1 
The development of the GCE1 was guided by 
the following four criteria: 

1 .  Consistency wi th the Literature on 
Computer-Assisted Learning. A review of 
the literature was undertaken to identify 
scales that are considered important in the 
unique environment of computer-assisted 
learning (Heywood and Norman, 1988; Ely, 
1990; Tolman and Allred, 1991). This is 
discussed in greater detail below. 

2. Coverage of Moos's General Classification. 
As discussed earlier, scales were chosen 
that provided coverage of the three general 
types of dimensions identified by Moos 
(1 974) for conceptualising all human 

Scale Name Description 
MOOS'S 
Description 

Gender Equity Extent to which boys and girls are treated equally by the Relationship 
teacher. 

Investigation Extent to which the skills and processes of inquiry are used Personal 
in problem solving and investigation. Development 

l nnovation Extent to which the teacher plans new and varying System 
activities and techniques and encourages students to think Maintenance 
creatively. 

Resource Adequacy Extent to which the computer hardware and 'software are System 
adequate. Maintenance 
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environments. Because Moos (1 974) claims 
that, at minimum, Relationship Dimensions, 
Personal Development Dimensions and 
System Maintenance and System Change 
Dimensions must be included to provide 
an adequate and reasonably complete 
picture of any environment, dimensions for 
the initial GCE1 instrument were chosen to 
include scales in each of Moos's three 
general categories. 

3. Salience to Classroom Environment 
Researchers, Teachers and Students. By 
soliciting comments and feedback from 
geography teachers and students at the 
"Secondary Two" level in Singapore on draft 
versions of sets of items, an attempt was 
made to ensure that the initial GCEl's scales 
and individual items were considered salient 
by teachers and students. Additionally, the 
reactions of several educational researchers 
with extensive experience in classroom 
environment research and questionnaire 
development were sought concerning the 
adequacy, suitability and relevance of the 
items that made up the scales. This led to 
the fine-tuning and refinement of the items 
and scales to form a modified version of the 
GCE1 instrument. 

4. Salience to Conlputer Education Experts. 
Several computer education experts vetted 
the items and scales and agreed that the 
constructs were relevant. 

Justification for Choice of Dimensions 
The Gender Equity scale was created and 
included in the GCE1 for this study because 
classroom environment instruments in past 
research have not included this scale when they 
were used as sources of predictor and criterion 
variables (Fraser, McRobbie, and Giddings, 
1993). Although Lawrenz (1 987) investigated 
gender effects for students' perception of their 
science classroom environment, she used the 
shorter versions of the Learning Environment 
lnventory developed by Fisher and Fraser (1 983) 
and validated by Fraser and Fisher (1986). But 
no gender equity scale was included in these 

two instruments. Although Lawrenz's (1 987) 
study does not suggest a cause and effect 
relationship, it was found that the perceived 
classroom environment was related to both 
teacher and student gender. Despite the fact 
that Fraser, McRobbie and Giddings' (1993) 
study had, as one of its major aims, the 
investigation of gender differences in perceptions 
of science laboratory classrooms using the 
Science Laboratory Environment Inventory (SLEI), 
the SLEI did not include gender equity as one of 
its scales. Nevertheless, their findings suggest 
that females generally perceived the science 
laboratory classroom environment more 
favourably than d id  males. A classroom 
environment instrument which includes a gender 
equity scale is likely to be able to detect gender 
effects even more sensitive1 y. 

Gender Equity was also included in the 
instrument because a decade of research on this 
topic in the CAL environment has shown that 
the use o f  computers maintained and 
exaggerated inequities, that equity issues are 
complex (Sutton, 1991), and that there are 
gender differences in achievement and attitudes 
towards computer usage (Hattie and Fitzgerald, 
1987; Sutton, 1991 ). 

Previously-developed classroom environment 
instruments have included innovation, resource 
adequacy (or "material environment") and 
investigation as dimensions. Innovation was 
included as one of the dimensions of GCE1 
because the use of microcomputers as an 
effective educational innovation has been 
discussed in the computer education literature. 
The literature suggests that the microcomputer 
has been accepted as an educational innovation 
(Heywood and Norman, 1988), that the 
government plays an active role in promoting 
computer use in the educational system, and 
that the use of microcomputers as an educational 
innovation can affect outcomes (Boyd, 1990). 

Resource Adequacy (or "Mater ial  
Environment") is one of the scales that has been 
included in past classroom environment research 
(Fraser, McRobbie and Giddings, 1993). In the 
computer education literature, resource 
adequacy refers to the use of computer software 
(sometimes called courseware) or hardware for 
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teaching and learning. The need to create 
software that the teacher can use as a tool in 
teaching has been discussed widely in the 
literature (Plomp and Pelgrum, 1991), as has 
the type and quality of educational software 
(Gonce-Winder and Walbesser, 1987; OECD- 
CERI, 1989). Also, some researchers are 
concerned about hardware acquisition and 
utilisation (Boyd, 1990; Plomp and Pelgrum, 
1991). 

Although there has been a strong tradition in 
CAL research at all school levels to investigate 
the effectiveness of the usage of CAL in a specific 
cognate area (Roblyer, Castine and King, 1988; 
Kulik and Kulik, 1991), past CAL research has 
seldom examined the potential of computer 
usage in facilitating and promoting student 
investigation in the classroom. Therefore 
investigation was another dimension that was 
incorporated into the GCE1 instrument. 

Refinement and Validation of GCEI 

A preliminary 80-item version of the GCEI, with 
10 items in each of 8 scales, was field tested 
and modified to form a final 32-item version 
(with 8 items in each of 4 scales). The instrument 
refinement process involved the three stages 
described below: interviews with students, item 
analysis of students' responses, and factor 
analyses of students' responses. 

Preliminary Field Testing and 
Student Interviews 

In order to improve the initial form of the GCE1 
prior to its use in the main study, it was field 
tested with two complete classes of lower ability 
students (38 boys and 32 girls) in Secondary 
Two Normal classes. The two classes were 
assigned randomly as experimental and control 
groups, respectively. The experimental class used 
the CAL module, while the control class followed 
the lessons via the normal expository mode. At 
the end of the treatment, students responded to 
the GCE1 and, immediately after administration, 
students were interviewed and their evaluations 
were sought concerning the GCE1 in terms of 

the appropriateness and level of the language 
used, syntax and rubric. In addition to students' 
evaluations, the comments of the class teachers 
and Heads of Department were also obtained. 

This subjective approach led to  the 
identification of several sources of ambiguity 
and misinterpretation. Subsequently, some minor 
but important changes were made to selected 
GCE1 items to overcome those problems prior 
to its use in the main study as described below. 

Item Analysis 

Further modifications to the GCE1 instrument 
were based on item analyses of the data collected 
in the main study from the sample of 24 classes 
of Secondary 2 Normal students (N = 671). 
These items analyses were carried out to identify 
items whose removal would enhance each 
scale's internal consistency and discriminant 
validity. In particular, internal consistency was 
enhanced by removing any item with a low 
item-remainder correlation (ie correlation 
between an item score and the total for the 
remaining items in that scale); and discriminant 
validity was enhanced by removing any item 
whose correlation with its a priori assigned scale 
was lower than its correlation with any other 
scale in the GCEI. The application of item 
analysis procedures to the initial version of GCE1 
led to the deletion of 11 of the 80 items in order 
to enhance each scale's internal consistency 
and discriminant validity. 

Factor Analyses 

Next, the same students' responses (N = 671) to 
the 69 items in the initial version of the GCE1 
which survived the item analysis procedures 
were factor analysed using principal components 
analysis with varimax rotation to generate 
orthogonal factors. Several factor analyses using 
the individual as the unit of analysis were 
obtained and examined. Four factors, with 
eigenvalue of 1.0 and above, were found to 
explain 55.2% of the total variance in GCE1 
scores. Items with factor loadings greater than 
or equal to the conventionally accepted value 
of 0.30 were retained in the analysis. These 



factor analyses led to the deletion of 4 of the 
original scales, namely, Teacher Concern, 
Participation, Differentiation and Organisation. 
The factor analyses also led to the deletion of a 
small number of individual items in the 
remaining scales. With the deletion of some 
scales and individual items, a final modified 32- 
item 4-factor version of the GCE1 was produced. 

Each of the 32 items in the final version of 
the GCE1 was allocated to the same scale as the 
original version. Also every item had a factor 
loading greater than 0.30 with its a priori scale 
and less than 0.30 with each of the other 3 
scales. 

Appendix A contains a copy of the final 
version of the GCEI. The first, second, third and 
fourth item in each block in Appendix A assesses, 
respectively, Gender Equity, Investigation, 
lnnovation and Resource Adequacy. The number 
circled represents the score allocated except for 
items with R in the for Teacher's Use column; 
these items are scored in the reverse manner. 
ltems which have been omitted or whose 
answers are invalid are scored as 3. 

the unit of statistical analysis. Data in Table 2 
generally show that, for this sample, the GCE1 
scales displayed adequate internal consistency 
reliability (with alpha coefficients ranging from 
0.52 to 0.68) and discriminant validity (with 
mean correlations ranging from 0.01 to 0.45). 
Validation data were fairly similar for the control 
group. 

Table 2 also provides information about each 
scale's ability to differentiate between the 
perceptions of students in different classrooms. 
These results were obtained by performing a 
one-way ANOVA for each scale, with class 
membership as the main effect and using the 
individual as the unit of analysis. Results of 
these analyses reported in Table 2 indicate that 
each of the four scales differentiated significantly 
(p-d.01) between the perceptions of students in 
different classrooms. The eta2 statistic, which 
represents the proportion of variance in 
environment scores accounted for by class 
membership, ranged from 0.38 to 0.64 for the 
various scales. The results for the control group 
were fairly similar. 

Validation Statistics for Mod$ed Version of 
GCEI Impact of CAL on Achievement, 

Attitudes and Classroom Environment 
Table 2 shows the statistics obtained with the 
348 students in the experimental (computer) Achievement and Attitudes 
group for each of the GCE1 scale's internal 
consistency (alpha reliability) and discriminant A comprehensive synthesis of 134 past meta- 
validity (correlations between scales). These analyses of 7,827 individual studies of factors 
indices were calculated using the individual as affetting student achievement by Fraser, 

Table 2: Internal Consistency Reliability (Alpha Coefficient), Discriminant Validity (Scale Intercorrelations), 
and ANOVA Results (F and Eta') for Class Membership Differences for Each Scale in the Modified 
Version of GCE1 for the Experimental Group 

Scale 
No. Alpha Scale Intercorrelations ANOVA 
of Reliability - Results 

Items CE IV I N  RA F Eta2 

Gender Equity (GE) 8 0.67 0.01 0.22 0.34 17.46** 0.38 
Investigation (IV) 8 0.65 0.45 0.10 49.30** 0.64 
Innovation (IN) 8 0.52 0.20 42.12** 0.60 
Resource Adequacy (RA) 8 0.68 31.27** 0.53 



Walberg, Welch and Hattie (1 987) has shown 
that the average effect size in past studies in 
education is only 0.4 standard deviations. For 
computer-based instructional programs, in 
particular, a review by Roblyer, Castine and 
King (1 988) also revealed an average effect size 
of 0.4 standard deviations, while Kulik and 
Kulik's (1 991) meta-analysis of computer-based 
learning effectiveness revealed a value of 0.3 
standard deviations. 

In contrast, the present evaluation of the use 
of PROLOG-based computer-assisted learning 
revealed a massive effect size of 3.5 standard 
deviations (of  difference between the 
experimental CAL group and the control group) 
for the achievement outcome and an effect size 
of 1.4 standard deviations for the attitude 
measure. These differences favoured the CAL 
group. 

Classroom Environment 

To investigate differences in students' perceptions 
of their actual classroom environment between 
the experimental (computer) and control (non- 
computer) group, ANCOVA procedures were 
computed separately for each of the four scales 
in the GCEI. A summary of the results for 
signif icance o f  differences between the 
perceptions of the computer and non-computer 
groups are reported in Table 3. The effect sizes 
(ie the number of standard deviations of 
difference between the experimental CAL group 
and the control group) for each of the 4 GCE1 
scales are also reported here. 

Table 3 shows the ANCOVA results when 
three different measures (namely, students' 

Table 3: A Comparison of Experimental and Contrc 
Environment Inventory (GCEI) 

national primary school leaving examination 
scores, examination marks obtained in the 
previous semester, and their pretest scores) were 
used as covariates. Significant differences 
(p<0.01) emerged in the students' perceptions 
between the computer and non-computer group 
for all of the four GCE1 scales, namely, Gender 
Equity, Investigation, lnnovation and. Resource 
Adequacy. Table 3 also reveals that the use of 
PROLOG-based computer-assisted learning 
was associated with an effect size of 1.0 
standard deviations for Gender Equity, 
1.9 standard deviations for Investigation, 1.7 
standard deviations for lnnovat ion and 
1.5 standard deviations for Resource Adequacy. 
These differences favoured the CAL group in 
every case. Relative to control classes, the CAL 
classes were perceived to have greater gender 
equity, investigation, innovation and resource 
adequacy. The present study's findings in the 
context of computer-assisted learning are 
consistent w i th  past studies of non-CAL 
classroom environments (Fraser, 1981, 1986) in 
which learning environment measures have 
proved useful in curriculum evaluation. 

Associations Between Student 
Outcomes and Classroom Environment 

In past classroom environment research, it has 
been common to investigate associations 
between student outcomes and the nature of 
the classroom environment (Fraser and Fisher, 
1982; Fraser, 1986). One of the purposes of the 
present study was to investigate outcome- 
environment associations in a CAL environment. 

31 Groups on the Modified Geography Classroom 

Scale No. of Items F Effect Size 

Gender Equity 
Investigation 
lnnovation 
Resource Adequacy 



This involved using data collected for the sample 
of 671 geography students to relate their scores 
on the geography achievement and attitude 
instruments to scores on the four classroom 
environment scales. 

Table 4 reports the results obtained when 
outcome-environment relationships were 
investigated for the two previously described 
outcomes of achievement (as measured by a 
Geography Achievement Test) and attitudes 
(measured by a Semantic Dif ferent ial  
questionnaire). The four different methods of 
data analysis (involving the use of the individual 
as the unit of analysis) involved simple, 
semipartial simple, multiple and semipartial 
nlultiple correlation techniques. 

The first type of analysis involved simple 
correlations (r) between an outcome posttest 
measure and each of the four environment 
scales, whereas the second type of analysis 
involved the semipartial simple correlation 
between an outcome and each environment 
scale with control for corresponding pretest and 
general ability (assessed by the national primary 
school leaving examination scores and the 
previous semester's examination scores). 

Past research practice has tended to involve 
the performance of a conservative test of 
outcome-environment relationships by 
statistically cont ro l l ing certain student 
characteristics, especially corresponding pretest 
and general ability. That is, learning environment 
scales have been considered useful predictors 
of student learning outcomes only if they 
accounted for different variance from that 
attributable to well-established predictors like 
pretest and general ability (Walberg and Haertel, 
1980). However, Fraser and Fisher (1 982) and 
Fraser (1986) argue that, while conservative 
analyses in which student characteristics are 
controlled have the merit that that they do not 
overestimate the variance component 
attributable to environment, they might well 
underestimate the importance o f  the 
environment component because any variance 
shared by environment and student 
characteristics is removed. Hence, the simple 
correlation analysis was computed twice, once 
without adjustment for corresponding pretest 

and general ability and once with adjustment 
for pretest and general ability. 

The results in Table 4 show that outcome- 
environment associations were all significant 
(p<0.01) for both the simple and semipartial 
simple correlation analyses for both the 
achievement and att i tude outcome. A l l  
significant outcome-environment relationships 
were positive. The interpretation of these 
significant correlations was that greater levels of 
these environment scales were associated with 
higher achievement in geography and more 
positive attitudes. 

The third type of analysis reported in Table 4 
consists of a multiple correlation analysis (R) 
involving the whole set of four classroom 
environment scales and performed for each 
outcome. The multiple correlation analysis 
provides a more parsinlonious picture of the 
joint influence of correlated environment scales 
on an outcome and reduces the Type I error rate 
associated with the simple correlational analyses. 
The multiple correlation was found to be 0.76 
(p<0.01) for the achievement outcome and 0.66 
(p<0.01) for the att i tude outcome. An 
examination of the beta weights (R) (ie, the 
standardised regression weights) in Table 4 
shows that all the environment scales were 
related significantly and positively to both the 
achievement outcome and the attitude outcome 
when the other three environment scales were 
held constant. 

The last line in Table 4 reports the results of 
the fourth type of analyses, namely, a semipartial 
mult ip le correlation analysis between an 
outcome and the set of environment scales with 
pretest and general ability controlled. Significant 
semipartial multiple correlations of 0.55 (p<0.01) 
for achievement and 0.40 (p<0.01) for attitude 
were found. The square of the semipartial 
mult ip le correlation (sR) is equal to the 
proportion of variance in an outcome measure 
uniquely attributable to the set of GCE1 scales 
beyond that accounted for by pretest and general 
ability scores (Cohen and Cohen, 1983). It can 
be concluded that the set of 4 GCE1 scales as a 
whole accounted for a significant amount of 
variance in the achievement outcome measure. 

The beta weights in Table 4 suggest the 



Table 4: Simple ( r ) ,  Semipartial Simple (sr) ,  Multiple (R)  and Semipartial Multiple (sR) Correlations Between Classroom Environment Scales 
and Two Student Outcomes (Achievement and Attitude) 

Regression Weight Regression Weight 
Classroom Environment Without Control for With Control for 

Scale Semipartial Pretest & General Pretest & General 
Simple Correlation Simple Correlation Ability Ability 

r sr B B 
p-- 

Achievement Attitude Achievement Attitude Achievement Attitude ~chievement Attitude 

Gender Equity 0.46** 0.44** 0.48** 0.44** 0.09** 0.1 2* 0.08* 0.09* 
Investigation 0.64** 0.52** 0.68** 0.56** 0.27** 0.1 4** 0.31 ** 0.1 8** 
Innovation 0.64** 0.53** 0.68** 0.57** 0.25** 0.1 4** 0.25** 0.1 8** 
Resource Adequacy 0.60** 0.57** 0.63** 0.58** 0.21 ** 0.32** 0.22*8 0.29** 

Multiple Correlation R 

Semipartial Multiple 
Correlation sR 



following interpretations for the significant 
outcome-environment relationships from both 
the multiple and semipartial multiple correlation 
analyses: both geography achievement and 
attitude scores were higher in classes perceived 
to practise more gender equity, to give more 
emphasis to investigation, to be more innovative 
and to have more adequate resources. 

On the whole, the results of the different 
types of analyses reported in Table 4 establish 
sizeable and statistically significant associations 
between both achievement and attitude outcome 
and students' perceptions of their CAL classroom 
environment. This relationship found between 
student outcome and classroom environment is 
consistent with past research reported by Fraser 
(1 986, 1991, 1993) and Fraser, McRobbie and 
Giddings (1 993). 

Discussion 

The study's focus on the learning environment 
associated with the use of computer-assisted 
learning in school geography education in 
Singapore is distinctive because, first, the use of 
CAL in geography education has been sparse 
relative to other disciplines, second, research 
on CAL in geography education in Singapore 
hitherto has been non-existent and third, only a 
very small amount of classroom environment 
research has previously been undertaken in 
Singapore. In addition, the present research 
extended learning environment work in a new 
direction by developing and using a new 
instrument for assessing student perceptions of 
CAL classroom environments. 

This study shows that appropriately-designed 
PROLOG-based CAL can be an effective 
instructional method in the classroom milieu. It 
also shows that the educational application of 
micro-PROLOG as a learning tool in social 
science classrooms can be efficacious. While a 
myriad of studies have examined the effects of 
CAL, the number of studies examining the effect 
of PROLOG-based CAL is meagre at best. 
Hopefully, this study will serve as a catalyst for 
further research into the use of PROLOG in the 
classroom. 

No systematic attempts have previously been 
made to examine the effects of CAL on learning 
environment characteristics. Little has been 
studied or i s  known about the impact of 
microcomputers on learning climates in 
education (Ellett, 1986). This study responds to 
the plea by Ellett (1 986) and Lancy (1 987) to fill 
the lacunae represented by the study of 
computers and their impact on students. This 
study is significant because, in contrast to 
previous research, it uses PROLOG-based 
courseware developed by the investigators in 
assessing computer learning environments in 
schools. 

One of the study's major contributions was 
that a new classroom environment instrument 
was developed and validated specifically for 
the unique setting of computer-assisted learning. 
The scales in this instrument were found to 
display adequate factorial validity, internal 
consistency reliability and discriminant validity. 
Also, each scale differentiated significantly 
between the perceptions of students in different 
classrooms. It is  likely that other researchers 
may find this new instrument useful in future 
studies of CAL classroom environments. 

Another major finding was that, in contrast 
to past research, the use of CAL in this study led 
to a massive impact in terms of achievement 
(effect size of 3.5 standard deviations), attitude 
(1.4 standard deviations) and classroom 
environment (ranging from 1.0 to 1.9 standard 
deviations). The large effect sizes arising from 
this study could be attributed to the peculiar 
situation inherent in the Singapore education 
system. That is, the highly meritocratic, 
technologically-biased, centrally-controlled and 
achievement-oriented system propels students 
to perform well. The large effect sizes could 
also be attributable to the PROLOG-based CAL 
courseware developed for this study. This CAL 
courseware took cognisance of the curriculum 
objectives of the schools, the prerequisites of 
following the exact curriculum topics, and the 
integration of the courseware with the syllabus 
requirements of the schools. The large effect 
sizes seem to suggest that appropriate computer- 
based teaching is  effective with low aptitude 
students (ie the Normal students). This finding is 



consistent w i th  the meta-analysis o f  CAL 
effectiveness reviewed by Kulik and Kulik (1 991). 
But there is a need for replication and further 
related iesearch because of the uniqueness of 
the Singapore milieu. 

An investigation of associations between 
student outcomes and the nature of the 
classroom environment replicated past research 
in  that both achievement and attitudes were 
enhanced in  classes providing a more positive 
environment in terms of all of the dimensions 
assessed (namely, gender equity, innovation, 
investigation and resource adequacy). 

There is considerable scope to make use of 
the new instrument for computer-assisted 
learning environments in replicating the present 
evaluation of innovations in CAL and the present 
investigation of the effects of CAL classroom 

environments on  student outcomes. In addition, 
i t  is hoped that researchers w i l l  make use of the 
new questionnaire specifically in  CAL settings 
in pursuing some of the other lines of classroom 
environment research reviewed by Fraser (1 993). 
These include the use of classroom environment 
research in  school psychology (Burden and 
Fraser, i n  press), person-environment f i t  
investigations of whether students achieve better 
in  their preferred classroom environment (Fraser 
and Fisher, 1983), practical attempts to improve 
the classroom setting (Fraser and Fisher 1986), 
studies of links between classroom-level and 
school-level climate (Fisher and Fraser, in  press) 
and research which combines qualitative and 
quantitative methods in the study of learning 
environments (Fraser and Tobin, 1991). 
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APPENDIX A 

MODIFIED GEOGRAPHY CLASSROOM ENVIRONMENT 1,NWNTORY (GCEI) 
ACTUAL FORM 

DIRECTIONS 

This questionnaire contains statements about practices which take place in this classroom: You wil l  be 
asked how often each practice takes place. 

There is no "right" or "wrong" answers. Your opinion is what is wanted. 

Please do not write on this questionnaire. All answers should be given on the separate Answer Sheet. 

Think about how well each statement describes what the actual classroom is like. Draw a circle around: 

1. If the practice actually takes place ALMOST NEVER 
2. If the practice actually takes place SELDOM 
3. If the practice actually takes place SOMETIMES 
4. If the practice actually takes place OFTEN 
5. If the practice actually takes place VERY OFTEN 

Be sure to give an answer for all questions. If you change.your mind about an answer, just cross it out 
and circle another. 



Remember that you are being asked how often (Almost Never, 
Seldom, Sometimes, Often, Very Often) each o f  the following 
practices actually takes place in  this class. 

For 
Teacher's 

Use 

The teacher pays more attention to boy's questions than to 
girls' questions. 
Students find out the answers to questions from textbooks 
rather than from investigations. 

3. New ideas are tried out in this class. 
4. This classroom is an attractive place in which to work. 

5. Girls get to use the equipment as much as boys. 
6. Students carry out investigations to test ideas. 
7. What students do in class is the same on each day. 
8. The computer are in good working condition. 

9. Girls get less individual help from the teacher than do boys. - 
10. Students find out the answers to questions and problems 

from the teacher rather than from investigations. 
11. New and different ways of teaching are used in this class. 
12. The computers are suitable for operating the programs. 

13. Boys have more say in this class than girls. - 

14. Students are asked to think about information coming from 
investigations. 

15. The teacher likes students to try unusual projects. 
16. There are not enough computers for students to use. 

For Teacher's Use Only: GE Iv In RA 

17. Girls and boys are treated the same in this class. 
18. Students carry out investigations to answer questions 

coming from class discussions. 
19. The teacher thinks up new and interesting activities for 

students to do. 
20. The computer programs available enable students to make 

good use of the computer. 
P- 

D. The teacher encourages boys more than girls in this class. 
22. Students depend on the teacher to carry out investigations. - 

1 2 3 4 5  

1 2 3 4 5  

1 2 3 4 5  

1 2 3 4 5  1 

1 2 3 4 5  
1 2 3 4 5  

p 

R- 
R 

22. Students do the same type of activities every day. 

25. Boys get more opportunity to use the equipment in this class. - 
26. Students carry out investigations to answer questions 

which puzzle them. 
27. Students are given the same kind of homework each time. 
28. The computer programs run without any problems. 

29. The teacher expects the same standards of work from boys 
and girls. 

30. Investigations are used to answer the teacher's questions. 
31. In this class, students are allowed to make up their own 

1 2 3 4 5  

1 2 3 4 5  
1 2 3 4 5  
1 2 3 4 5  

l R-- 

1 2 3 4 5  
1 2 3 4 5  

projects. 1 2 3 4 5  
2. The computer programs are hard to use. 1 2 3 4 5  P? R- 



Primary Children and Computer-Based Artwork 
Their Learning Environment and Strategies 

Jane Chia 
and 

Birnie Duthie 

Abstract 

This article summarises a research project with a group of twenty Singapore primary students who 
were introduced to computer graphics in an eight-week,programme. Their actions and artwork were 
closely monitored by participant observers to see how they interacted with the computers and with 
each other as they learned how to use the tools and exercise judgement and control. Three aspects 
of behaviour which seemed to be particularly significant were: watching and internalising, providing 
a running commentary and pointing. The children's artwork showed that they could use the computer 
as a tool to create artwork and engage in high-level symbol-weaving. 

Descriptors: Computer art, art education, primary children, learning strategies 

expanding field and is-having an impact across 
the curriculum. The issues relating to art 
education and the computer as a tool are now 
receiving some focus and this article presents 
the findings of one such study. The development 
of a project is discussed along with a discussion 
on some of the artistic production problems and 
advantages of the medium. Particular attention 
was paid to the social interaction and learning 
strategies which emerged, and this is examined 
as a key issue in considering computer use in 
art classrooms. Although children's art was a 
focus of the work, we were not primarily 
concerned with the development of children's 
drawing per se although, where relevant, we 

cite appropriate references to the literature in 
order that further connections can be pursued. 

The Study 

The School Computers Art Media Project 
(SCAMP) was planned as an experimental set of 
workshops with primary children. The details of 
the programme were conf i rmed after 
consultation with the school personnel and the 
agreed objectives were: 

to engage children with computer graphics 
as an extension to their art programme; 
to plan and develop ways of working, 
informed by research, which would enable 
ch i ldren to proceed conf ident ly in  
developing and extending visual imagery 
on the computer; 
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to work closely with teachers in a school to 
investigate curriculum-related possibilities 
of using the computer as the medium for 
instruction and exploration; 
to document and evaluate the children's 
progress and the effects of the learning 
environment on their actions. 

The authors operated in  an instructor- 
researcher-facilitator capacity dur ing the 
programme. The teachers from the school who 
assisted i n  the study were: the subject 
coordinators for Art and for Computer Learning 
and the teacher with responsibility for Primary 
5. All personnel were involved in planning and 
developing the programme to meet the 
objectives as stated above and five staff were 
responsible for recording observations and 
collecting data for two pairs of students each. 

Immediately prior to the project, the authors 
organised two training sessions for the teachers 
in the school. These sessions were intended to 
familiarise the staff with the software and its 
potential for artwork and to prepare them for 
their role as participant observers. As well as 
some technical background, our time with the 
teachers was also intended to boost t5eir 
confidence with the computers and research 
approach. Largely, this was a question of 
demystifying both. 

The children were all from Primary 5 (1 1- 
year-olds), the oldest group who were not 
affected by major national examinations. They 
were selected by the school as the students 
most likely to deal effectively with the project, 
and were also students with the highest art 
grades. Half were girls and half boys. The total 
programme was of eight weeks duration with 
one session each week of around three hours 
scheduled for the concentrated practical activity. 
The children also had supervised access to a 
Computer Laboratory for an additional two hours 
between SCAMP sessions. 

The Programme 

for personal development. The first four sessions 
consisted of planned exercises to familiarise the 
children with the hardware and software, and 
to provide them with stimulating activities to 
give them confidence in their image-making. 
The following four sessions were devoted to an 
image development exercise where the children 
selected the content and were required to 
cooperate with each other, working in pairs 
and, at times, on combined images. 

The second half of the project was devoted 
to the theme of the school itself. The children 
were asked to select a part of the school and to 
gather visual information on its form and 
structure. They then had to develop their 
computer image and finally work out how to 
combine it with their partner's image on one 
monitor to form a final design. The results were 
finally compiled as a calendar which was sold 
to raise funds for the school. 

At  a l l  stages o f  the programme, 
comprehensive records and observations were 
made of the actions of students and the outcomes 
of their work. The children, teachers and authors 
provided feedback formally (in the form of 
questionnaires and direct questioning) and 
informally (through observed action and 
interaction). Teachers completed weekly 
schedules concentrating on different aspects of 
their children's actions: some formally designed 
as timelfrequency observations; others calling 
for an overview of behaviour patterns. 

Observations 

Teachers 

Social interaction and the context of computer- 
based learning w i l l  have an effect upon 
preconceptions which centre upon teacher and 
institutional expectations of what constitutes an 
appropriate learning environment. Teachers 
typically do not regard themselves as free agents 
in the classroom as they experience constraints 
which influence their purposes and ambitions. 
As Leacock (1 969) has observed: 

The programme consisted of eight formal three- 
hour sessions with a further in-between session 



. . . (teacher) behaviour often takes on 
characteristics beyond their immediate 
aims or intents. They must adapt their 
style, not only to the children but to the 
institution, to the principal's requirements, 
to the other teachers' attitudes, and to the 
standards according to which they will be 
evaluated (~202) .  

In our work with this particular primary 
school, we found a most supportive principal 
and cooperative teachers. However, as the 
children were organised in pairs initially to 
support each other in their learning and to 
encourage discussion, the ethos of the learning 
context was perhaps different from the usual 
classroom. As such, some teachers took time to 
adjust and see the value of this kind of classroom 
style. 

Comments from the teachers initially about 
noise levels were quite insightful and centred 
more upon the connotations attached to "noise" 
emanating from classrooms in terms of teacher 
expertise rather than pedagogical preferences 
of individual teachers. This perceived constraint, 
partly perhaps because of the informally shared 
meaning of noise within the school, could 
influence the teachers interaction with their 
students and students interacting with their peers. 

Also, as our six teachers were working 
alongside their group of four students in a team 
teaching situation, a new teaching context was 
created for them and one largely outside their 
previous experience. This aspect of the project 
gave teachers the opportunity to come together 
and share ideas rather than maintain the more 
common notions of separateness and "privacy" 
with their inherent assumptions of individual 
responsibility within a classroom context. A 
frequent comment made by the teachers was 
the insights they gained relating to pedagogy 
within the team teaching situation and how 
limiting the more familiar "closed door" policy 
was. 

Within the learning context, therefore, there 
were aspects new to the teachers which they 
had to adjust to quickly and which exerted an 
influence on the computer-based art learning. 
To their credit, the teachers quickly began to 

understand the value of the learning environment 
we were attempting to create. In fact, these 
primary teachers began to comment that a major 
advantage of computer-based learning was the 
potential for enabling students to interact, 
encouraging a learning process of children 
helping children. 

The learning culture for the children was 
intended as one in which the learning process 
was emphasized and the technology assumed 
the significance of a tool, neither more nor less, 
just as the paintbrush is a tool in a traditional art 
setting: 

The educational value of computers 
cannot simply be measured by the content 
of the software. It is the process of teaching 
and learning that the software employs 
that largely determine its value. In other 
words, how children learn is as important 
as what they learn. (Hanor, 1991, p4) 

Through our feedback time at the end of 
every teaching session, issues were discussed 
and suggestions made which were frequently 
incorporated into the programme. In this way, 
we tried to create a collaborative research 
undertaking which genuinely involved the 
teachers in partnership with both the authors 
and the students. 

By acknowledging and emphasizing this 
collaborative dimension we also acknowledge 
that the creation of any learning milieu will be 
influenced strongly by the teacher, who will 
determine the impact of student-student and 
teacher-student discussion. 

As with any learning situation, social 
dynamics and the social milieu of computer- 
based artwork appear to be significant. Where 
teachers and students are in a situation of 
enforced contact, working relationships and 
learning strategies are developed and from the 
very first encounter, identities emerge. These 
identities, relationships and learning strategies 
were monitored and recorded. The participating 
teachers and the authors were involved in the 
observation and recording of this aspect of the 
research. 



Children 

By the third week of the project most of the 
children had sufficient confidence to tackle the 
image development task and use their own 
reference as back-up. The combining part was 
more problematic for the boys than the girls. 
Echoing the work of Nielsen and Roepstorf 
(1 985, cited in Hoyles and Sutherland, 1989) it 

1 was clearly observed that the paired girls worked 
much more cooperatively than the paired boys. 
The boys were not keen to release their image 
as part of a greater picture and showed concern 
about "ownership". Combined gender groups 
worked better than the double pairs of boy-only 
groups. 

Additionally, we focused upon the quantity, 
quality and nature of talk between children 
working in a computer-based learning context. 
Several aspects of the analysis of the social 
dynamics and language analysis data illuminate 
central features of social interaction which are 
germane to this discussion. Of these, we have 
identified three areas which seem to be 
particularly significant as almost all of our 
children were observed over several sessions 
engaging in these behaviours. We have termed 
the behaviours: watching and absorbing, 
providing a running commentary and pointing. 

Watching and Absorbing 

As with any group of individuals, certain 
personalities emerge early on. Thus we could 
discern children who were leaders and rather 
dominant personalities within the original 
pairings we established. Sometimes this 
dominance resulted in frustration for the more 
passive individual in the pair. Frustrations arose 
with seven out of the ten pairs of students as the 
dominant child refused to share the manipulation 
of the mouse. 

When this occurred, the child experiencing 
the frustration was given their own terminal and 
made very rapid progress in terms of both the 
manipulation of the technology and the creation 
of artwork. 

A good illustrative example of this 
phenomenon was the pairing of two girls Dee 

and Hwee Peng. (These are pseudonyms to 
preserve the anonymity of the student 
participants). Hwee Peng was prevented by Dee 
from using the mouse and provided an audience 
for Dee. Initially, Hwee Peng was silent but 
watchful of everything Dee was doing. When 
given her own terminal it became evident that 
watching actions and internalising information 
are clearly important learning strategies for some 
children in the context of art-based computer 
learning. 

After about an hour of the first session, Hwee 
Peng began to make encouraging comments to 
her partner and from that point onwards there 
was a great deal of discussion between the two 
children. In fact, it was Hwee Peng who was 
offering suggestions, encouragement and 
judgements about the work in progress which 
Dee largely took note of and incorporated into 
the drawing on the screen. In referring to a 
drawn line on the screen, for example, Hwee 
Peng made this comment: "That one there, 
(pointing at the screen) it's got a twist in it 
which makes it good. You would do more". 

More than this, however, appeared to be 
happening as it was evident that Hwee Peng in 
this instance was doing more than making an 
artistic judgement as she went on to say: "That 
has a loop now like on basketball ground, twist 
again!" Although Hwee Peng has an obvious 
fascination for descriptive words, sometimes 
making up her own (for example "unround") 
there were instances of her speech, of which 
this comment is but one illustration, where it 
seemed to us that the child was attempting to 
interpret or construct meaning for herself from 
aspects of her creative work. 

Blackstock and Miller's work (1992) is 
relevant here in their discussion of what they 
term the "symbol weaving" process whereby 
children construct meaning. This learning 
strategy is also referred to as synpraxis, or speech- 
cum-action, by Britton (1992). In our 
observations, we noted that the technology 
seemed to enhance this process for children 
and, although our programme did not include 
writing, lengthy oral responses and 
commentaries by the children emerged as a 
highly significant social phenomenon in our 
learning context. 
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Providing a Running Commentary 

Although we had thought of the project initially 
as an opportunity to investigate pair and group 
work activities in relation to the process of 
computer-based art learning, in reality all of the 
children had their own terminals by the second 
session. Too many frustrations were emerging 
to maintain this arrangement as a feature of the 
research. However, the computer terminals were 
grouped in close proximity to each other so 
interaction was in fact still very much in  
evidence. 

Interestingly, although children certainly did 
interact across the terminal screens, it was more 
common for in,dividuals to prov ide for 
themselves what we have termed "running 
commentaries" on  their  work .  These 
spontaneous monologues, quiet yet audible, 
were recorded from seventeen out of the twenty 
children. Sometimes these oral accompaniments 
were aide memoires for the computer tools and 
key commands which would be proceeded by, 
or in  conjunction with, actions. As aide 
memoires they appeared to be effective, personal 
reinforcement to learning statements: 

Press this (presses key combination) . . . 
no, not there . . . over the page . . . 
(presses 'undo' command on menu) . . . 
bring that down (brings down part of a 
drawing by highlighting and dragging the 
mouse) . . . turn it over. . . (presses wrong 
keys) no! . . . try again (presses different 
key combination) . . . better . . . I don't 
want this (pointing at a section of the 
image on screen) . . . how to get off? 
(change) . . . where is eraser? (pause) how 
to rub out? . . . maybe up here (goes to 
menu bar and finds eraser tool) . . . get rid 
here (uses tool) . . . and here (uses tool 
again). . . . 

(Hwee Peng) 

This "running commentary" behaviour was also 
recorded, although not as frequently, when the 
children were working in their initial pairings. 
In this case the practice not only seemed to 
provide the child dominating the mouse with 

the reinforcement mechanism but also it gave 
the more watchful student an instructional 
demonstration which was extremely valuable 
once they were working separately. 

Pointing 

Evidence was collected from the observations 
that "pointing" was a frequent action of the 
children and that every child used their fingers 
at various times for this purpose. Pointing as a 
means of directing attention, sometimes for the 
"pointer" but also for an audience, is discussed 
in the literature by researchers such as Bates 
( 1  976) and Harris (1 989). Two distinct types of 
pointing were observed, the first being the use 
of a finger to touch the computer screen 
physically and the second to describe shapes in 
space as a preliminary activity to working on a 
screen. Frequently too, these actions were 
accompanied by running commentaries and in 
some instances, provided another mode of 
reinforcement. 

Describing shapes and images in space, not 
necessarily in close proximity to the screen, 
was less common than physically touching the 
screen. However, the authors recorded that 
twelve of the twenty children did use this action 
at regular intervals during the course of the 
programme and it seemed to be part of their 
learning repertoire of strategies in this context. 

A good example of this phenomenon was in 
the initial pairing of Nazihah and Shanti. 
Nazihah was the dominant partner with Shanti 
frequently providing ideas and suggestions. In a 
very early session, Nazihah had a zigzag line 
on the screen with sharp points and angles. 
Shanti looked at the line and said: ". . . Straighten 
line more . . . to be like stairs" (at which point 
she rotated her chair to face Nazihah and 
described in  space a typ ica l  staircase 
arrangement). 

This kind of action was also observed with 
children physically touching the screen with a 
finger to convey their visual ideas to a partner, 
again accompanied by a running commentary. 
In some ways the action seems to have replaced 
a sketch book for the children which would 
typically be used, in many art classrooms, as a 



means of developing ideas for preparation 
studies before a final piece of artwork is realised. 

But pointing at the screen was also used in 
entirely different ways by the children. Many 
children (eighteen out of the twenty) used their 
fingers to touch a particular point on the screen 
to indicate an aspect of their work which they 
were going to make a value judgement about, 
the work areas which they were unhappy with 
artistically, or their problem-solving processes. 
Often, all three behaviours were contained 
within the same brief period of action as in the 
following case of a student. 

Christina (a pseudonym) was recorded 
pointing vigorously at the screen with jabbing 
movements to her own verbal accompaniment: 

. . . this pattern good (pointing to pattern 
filling a shape and making a judgement 
about art qualities) not too dark and 
different to that (pointing to a different 
section on the screen) . . . but here 
(pointing to a figure) I try to draw legs 
longer but no good (meaning the legs still 
looked disproportionate to the body) . . . I 
would do dress longer and no need for 
legs! (points to dress and draws in  
imaginary lines to extend dress length, a 
solution which seems deeply satisfying and 
gives the child enormous pleasure) . . . 
use eraser . . . or put dress over legs 
(running commentary on  computer 
functions) . . . . 

A final use of the pointing technique was 
also observed with the children attempting to 
stop the computer performing a function which 
she or he had keyed in. Kim Leong demonstrated 
this action when he attempted to stop the 
progress of a line on the screen by pushing at 
the screen with the fingers on one hand. The 
mouse had been abandoned and the action was 
accompanied by shouts of, "No! No! No! Go 
back! Go back!" 

Humour and fantasy were also noted in the 
children's recorded speech which accompanied 
their spontaneous running commentaries. For 
example, Hussein sometimes made noises 

1 which resembled rocket launching engines as 

he pressed keys and watched the imagery 
emerging on the screen. Kah Tong, in contrast, 
when using the eraser tool would use only one 
hand to manipulate the keys. His other hand 
would be folded into the shape of what looked 
like a firing weapon and he accompanied these 
manoeuvres with the words "Die already!" and 
the appropriate firing sound each time he used 
the eraser function on the screen. 

Conclusion 

It is evident to us that the social dimension to 
learning becomes particularly significant in the 
context of creating artwork which is computer- 
based. l nteraction between children, computers 
and teachers and their surrounding environment 
seems to be of particular importance for learning 
using technology. The technology perse is only 
one element of a computer learning context, 
the focus needs to be on students and how they 
can be supported in using the computer most 
effectively in pursuing art plans and intentions. 
A technocratic approach which focuses on the 
effects the computer may have on learning fails 
to take account of the learning culture and the 
most important aspects of educational contexts: 
people and learning milieu. 

Increasingly, emphasis i s  being placed on 
the teacher and the microcomputer as 
partners in constructing micro educational 
learning environments that complement 
one another and are adaptive to meeting 
the individual needs of students (Hanor, 
1991, p5). 

Creating a learning environment where 
students can use the computer as a tool to 

.enhance their creative self-managetnent skills, 
was central to our purpose as was encouraging 
students to become active and purposeful 
thinkers, learners and problem solvers. 

Through our work on the SCAMP project, 
we  became convinced of the enormous 
educational value in  s sing technology as a focus 
for enhancing the teaching of thinking and 
learning strategies and the development of 



metacognitive skills. It is also apparent to us One  need on ly  observe ch i ldren 
that, as Ryba and Anderson (1 990) state, these interacting together with computers to see 
learning processes need to occur within the the potential that such technology has for 
context of a planned learning environment which improving learning strategies . . . (Ryba 
emphasizes the social dimension: and Anderson, 1990, p1 ). 
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Exercise and Asthma: What The Physical 
Education Teacher Sl~ould Know 

Alan R Morton 

common respiratory disorders in many parts of 
the world today. It has been established that as 
many as 14% of Singaporean elementary school 
children have asthma (Chay, 1990). This means 
that a physical education teacher in Singapore 
with a class of 40 students can expect to have, 
on the average, five or six students in that group 
who suffer from asthma. A total of 7,465 patients 
were admitted to Singapore hospitals with 
bronchial asthma during 1991 (Ministry of 
Health, Singapore, 1992). It has been claimed 
that as many as 10 mil l ion Americans are 
affected, 3 million under the age of 18 years 
and 7 million adults (American Lung Association, 
1990) while the general prevalence has been 
determined as 6.6% (Dodge and Burrows, 1980). 
There were 4,300 asthma related deaths in the 
USA in 1988 and the annual economic cost of 
the disease, including direct and indirect costs, 
exceeded $4 billion in 1988 (American Lung 
Association, 1990). More than 1.2 mil l ion 
Canadians are asthmatic and the disease kills 
about 600 per year. It is imperative, therefore, 
that the physical education teacher has a sound 
understanding of the disease as an attack of 
asthma provoked by physical activity is a 
common occurrence. 

The incidence is greatest dur ing the 
elementary school age, more' common in boys 
than girls (1.5:l ratio) but higher in older women 
than in older men, indicating that the number of 
remissions i s  greater among the males. Asthma 
affects all races and the first attack may occur at 

any age, however, most new cases of asthma 
present themselves during childhood or middle 
age. 

Asthma is the only treatable lifelong condition 
in the western world with a rising death rate 
and it has a significant mortality throughout life. 
The mortality rate in many countries appeared 
to peak in the mid 1960s and then declined 
steadily for the next ten years. However in the 
next decade the death rate had increased in 
many countries including Australia (Musk et al., 
1987), New Zealand (Sears, 1986), England, 
and Wales (Burney, 1986), Canada and the 
United States (Evans et al., 1987). In Australia 
and New Zealand the national mortality rate 
due to asthma more than doubled between 1974 
and 1985 (Woolcock et al., 1988). 

Pathophysiology (What is asthma) 

Asthma is an inflammatory disease in which the 
air passages are abnormally sensitive or hyper- 
responsive (often referred to as "twitchy") and 
overreact to  common substances in  our 
environment, such as pollens, air pollutants and 
food allergens, and to other precipitating factors. 
When the airways are stimulated they narrow 
and make breathing difficult. 

While it is difficult to provide a definition of 
asthma which is accepted unanimously, the 
American Thoracic Society (1 962) has defined 
it in such a way that the major characteristics of 
the disease are indicated. It is defined as, "a 
disease characterised by an increased 
responsiveness of the trachea and bronchi to 
various stimuli and manifested by a wide-spread 
narrowing of the airways that changes in severity 
either spontaneously or as a result of therapy". 
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Figure l : Causes of Asthma 

and mucus 

I 
The narrowing of the airways occurs because 

of one or more of the following: 

Spasm of the smooth muscle surrounding 
the airway (bronchoconstriction); 
Swelling of the cells which line the bronchial 
tubes (mucosal oedema); 
Increased production of mucus which is an 
attempt to wash away the irritation. 

What Triggers an Attack ofdsthma? - 
Precipitating Factors 

The common precipitating factors include 
infection, irritating dusts, air pollutants, exposure 
to allergens (such as pollens, house dust, animal 
dander and specific foods), psychological stress 
and trigger mechanisms such as nasal polyps, 
laughter, sudden changes in environmental 
temperature and physical exertion (Weiss, 1975). 

The response to the precipitating factors varies 

among asthmatics and even in  the same 
asthmatic at different times. Not all asthmatics 
respond to the same allergens while some do 
not respond to any (intrinsic asthmatics). 

Asthma can be present in varying degrees of 
severity ranging from infrequent episodes of 
breathing discomfort through to frequent serious 
life-threatening bouts of breathing obstruction. 

Asthma Symptoms 

Like the asthmatic's response to the various 
precipitating factors, the symptoms displayed 
vary greatly from person to person and even in 
the same person on different occasions. The 
common symptoms include: di f f icul ty in  
breathing - especially exhalation, coughing, 
wheezing and chest tightness. The breathing 
difficulty is usually more pronounced during 
cold weather. These symptoms can change 



during the course of a day regardless of the use 
of medication. 

If the asthma attack is mild or even moderate 
it may cause little inconvenience while the 
sufferer is at rest; however, when even moderate 
exertion is attempted severe discomfort may be 
experienced. This breathing discomfort may 
be accompanied by insufficient alveolar 
ventilation and a drop in the oxygen saturation 
level of the arterial blood. 

Assessment of Asthma 

The asthmatic's subjective assessment of hislher 
symptoms is often a poor indication of the 
severity of the asthma. This is especially true if 
the current symptoms have developed slowly 
over a number of days. In this case the asthma 
may progress to a dangerous level before 
subjective assessment forces the patient to seek 
medical help. On  occasions this delay may be 
fatal. Those with moderate or severe asthma are 
advised not to rely on subjective symptom 
assessment but to purchase an inexpensive peak 
flow meter (Wright's Min i  Peak Flow meter) and 
monitor their airway status each morning and 
each evening. These results should be plotted in 
a log-book. These results provide an indication 
of the variability in airway responsiveness and 
allow one to identify any deterioration in lung 
function before a severe attack occurs. The 
asthmatic should have an "action plan", based 
on his/her peak flow recordings, developed by 
the physician and which indicate what the 
asthmatic should do when the peak flow drops 
to given percentages of hislher "best value". For 
instance, if it drops to 5O0/0 of the "best value", 
medical care should be sought urgently. 

Exercise-Induced Asthma (EL& 

Definition of EIA 
It has been indicated above that physical exertioli 
can be a trigger factor inducing a bout of asthma. 
When this occurs it is referred to as exercise- 
induced asthma. EIA can be defined as a clinical 
syndrome characterised by a transient narrowing 
of the airways following moderate to severe 
exercise. In some individuals exercise i s  

apparently the only stimulus that provokes 
asthma. 

Almost a l l  asthmatics w i l l  have 
bronchoconstriction (narrowing of the airways) 
provoked by exercise with the degree of post- 
exercise bronchoconstriction correlating well 
with the severity of the person's chronic asthma. 
However individuals vary greatly i n  this 
response, from some who rarely develop 
exertional asthma to others who, in the absence 
o f  pharmacological  protection, become 
symptomatic almost every time they exercise. 

Work (exercise) capacity is dependent upon 
the ability to provide the working muscles with 
oxygen. The factors limiting maximum oxygen 
consumption in the non-asthmatic is usually the 
size of the cardiac output and the rate of oxygen 
extraction and uti l isation at the muscles 
(a-V0,difference). The respiratory system is 
not usually a limiting factor; however, anything 
which interferes with the provision of oxygen 
wil l  decrease the maximum working capacity. 
An episode of exercise-induced asthma, which 
may be mild or severe, interferes with the normal 
exchange of respiratory gases (oxygen and 
carbon dioxide). th is  reduces the work capacity 
together with the ability to sustain and recover 
from endurance-type activities. 

The Asthmatic's Response to 
Physical Exertion 

When a bout of exercise provokes an episode of 
asthma the change i n  lung function, as 
determined by the amount of air that can be 
exhaled in one second following a maximum 
inspiration (FEV,) or the peak expiratory flow 
rate (PEFR), follows a given pattern. 

The typical pattern indicates that shortly after 
the activity is commenced some degree of 
bronchodilation (increase in the airway calibre) 
occurs followed later by bronchoconstriction 
(narrowing of the airway). The bronchodilation 
may be due to the release of catecholamines, a 
reduction in the normal vagal tone in response 
to the physical exertion, an increase in the mean 
alveolar volume causing a mechanical expansion 
of the airways (Shephard, 1959) andlor an 



Figure 2: Typical Changes in Peak Expiratory Flow Rate (PEFR) Following Exercise in Asthmatic and 
Non-Asthmatic Subjects. 
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improvement in airways conductance due to 
re-opening of collapsed airways (Cropp, 1975). 
These changes result in an initial increase in 
FEV, or PEFR which may either persist for the 
duration of the exercise period (see subject B, 
Fig. 2) or may be reduced to below the pre- 
exercise level during the latter stages of the 
exercise (see subject A, Fig. 2). There is  probably 
competit ion between the bronchodilating 
act iv i ty of  the catecholamines and the 
bronchoconstricting activity of the mediators 
released from the mast cells and/or epithelia1 
cells. 

After the cessation o f  exercise, the 
catecholamine release i s  reduced and the FEV, 
and PEFR drop by at least 15% of the pre- 
exercise value reaching its nadir about 3 - 10 
minutes after exercise has ceased. 

The FEV, and PEFR then gradually and 

spontaneously return towards the pre-exercise 
level generally exhibiting recovery in about 60 
minutes (see Fig. 2). Some asthmatics do not 
demonstrate the spontaneous recovery and may 
require medication to reverse the EIA. The 
change in FEV, or PEFR i s  an indication of the 
severity of the asthma episode. Morton and Fitch 
(1 993) classify a fall of 15-24O/0 as mild EIA; 
25-34% as moderate; 35-50% as moderately 
severe; and greater than 50% as severe EIA. It 
can be seen from Fig. 2 that non-asthmatics 
show insignificant changes with exercise. 

Second or Late Response 
Another post-exercise response which is 
demonstrated by some asthmatics, primarily 
children, is a second or late reaction which may 
not develop until 3 - 4 hours after the exercise 
challenge and which may take a further 3 - 9 



hours to peak. This late response is the 
recurrence of the increased airway resistance 
following recovery from the initial attack of EIA 
and is probably the result of an inflammatory 
reaction due to mediators such as neutrophil 
chemotactic factor (Lee et al., 1983). 

Refractoriness 
A sufferer is refractory if a second bout of exercise 
wil l  induce less than 50% of the initial response. 
About 40-50% of asthmatics demonstrate 
refractoriness which lasts for about 60 minutes 
(Speelberg et al., 1989). 

Refractoriness does not appear to depend on 
the severity of the first episode. 

Factors Modifjing the Response to Exercise 

Studies have indicated that the type (Anderson 
et al., 1971 ; Fitch and Morton, 1971), duration 
of exercise (Silverman and Anderson, 1972; 
Mor ton et al., 1983), exercise intensity 
(Silverman and Anderson, 1972), type of exercise 
loading (Morton et al., 1982), the environmental 
conditions and pharmacological intervention can 
all modify the asthmatic response to a bout of 
exercise. Since the severity of the episode is 
linked to the rate of ventilation, the more intense 
the activity (up to about 65-75% of maximal 
oxygen uptake or 75-85'10 of maximum heart 
rate) andlor the longer the duration of activity 
the more severe the subsequent airway 
narrowing. Exercising using an interval training 
basis, as occurs in many team sports such as 
rugby, hockey and football, is less asthmagenic 
than continuous activity such as cross-country 
running or cycling (Morton et al., 1982). 
Swimming provokes very little asthma probably 
because the participant inhales moist air from 
just above the surface of the water. 

Cause of EIA 

The cause of EIA is still uncertain. However, the 
author believes the following hypothesis to be 
most acceptable (Hahn et al., 1984). That is, 
during breathing, the nose and other airways 
warm and humidify the air to protect the delicate 

lung tissue. The osmolarity of the pericilary fluid 
is changed (becomes more concentrated -salty) 
due to the "drying" of the airways as water is 
removed from them to humidify the inspired 
air. This change in osmolarity is thought to cause 
the release of bronchoconstrictor substances 
from the mast cells andlor the epithelia1 cells. 
During exercise a large volume of air has to be 
conditioned. 

Value of Chronic Aerobic Exercise 
(Training) 

Historically, asthma sufferers have avoided or 
have been excluded from exercise, but recent 
studies of the pulmonary effects of various 
exercise regimens, the long-term benefits of 
physical training and the protective effect of 
certain drugs against exertional asthma suggest 
that avoiding exercise is unwarranted and even 
detrimental to asthmatic people. 

With few exceptions there should be a daily 
period of physical activity for everyone and this 
is as important, if not more important, for 
asthmatics. Too often the asthmatic manipulates 
unwary physicians, parents and school 
administrators to gain unnecessary exclusion 
from physical education classes and sports. It i s  
not surprising that one who experiences 
dyspnoea (difficulty in breathing) following 
physical activity, even to the extent of fearing 
possible suffocation, should attempt to avoid 
vigorous exercise. This avoidance, however, 
often leads to low fitness levels, poor physique, 
chest deformity and a profound lack of motor 
skills. I t  is frequently associated w i t h  
psychological problems deriving from a poor 
self-image. These asthmatics may also suffer 
socially and emotionally as a result of poor peer 
group acceptance through failure to participate 
in regular childhood and/or adolescent activities. 
Frequent absences from school, due to asthma, 
may also result in poor academic achievement. 

Regular and frequent aerobic exercise at a 
moderate to heavy intensity has proven 
physiological benefits. For instance it results in 
an increase in cardiac output and the stroke 
volume of the heart and thus a lowering of the 



heart rate required at rest and at any given 
submaximal work load. There is an increase in 
local perfusion of muscle and the size, number 
and oxidative capacity of mitochondria (the 
powerhouse of the muscle cell) resulting in an 
increase in arterio-mixed venous oxygen 
difference (a-FO,) ie the oxygen extraction rate 
at any given work load is increased. There is 
also an increase in the oxygen diffusion capacity 
in  the lungs and although haemoglobin 
concentration does not appear to increase with 
training, the total haemoglobin and the total 
blood volume increases. These changes result 
in an increase in both the physical exercise 
capacity as determined by the measurement of 
maximal oxygen consumption (VO, max) and 
the oxygen uptake (vo,) at which one can 
exercise before lactic acid begins to accumulate 
in the blood. 

The ventilation (the amount of air breathed) 
required to perform a given level of work (ie at 
a given oxygen consumption - VO,) decreases 
as a result of training while the maximum 
attainable ventilation rate is increased. All of 
the above training-induced changes result in 
the asthmatic being able to perform a given task 
with a smaller disturbance of his internal 
environment. This means that the aerobically 
trained asthmatic can cope better than the 
untrained with the same degree of mild or 
moderate airway obstruction. 

The residual volume is usually reduced with 
training due to a reduction in the amount of air 
trapped in the lungs (Mertens et al., 1978). Other 
respiratory system benefits include a more 
efficient pattern of ventilation involving a slower 
and deeper breathing (Woolfe and Suero, 1969), 
maximising alveolar ventilation and minimising 
the proportion of total ventilation accounted for 
by the dead space ventilation (improving VD/ 
VT). The proportion of abdominal breathing may 
also increase (Bass et al., 1970). 

Research has indicated that an increase in 
aerobic fitness increases the tolerance and 
threshold levels of asthmatics so that a higher 
level of provocation is required to produce 
symptoms (Sly et al., 1972; Afzelues-Fisk et al., 
1976; Fitch et al., 1976). Increased aerobic 
fitness has been shown to decrease absenteeism 

from work and school as a result of the disease 
and to decrease the medication requirement 
(Fitch et al., 1976; Bundgaard et al., 1983). 

I t  is possible that psychological and 
sociological benefits of increased aerobic fitness 
with the resulting improvement in self-image 
and the greater recognition and acceptance by 
both peer groups and parents help to remove 
the "cripple" stigma from which many asthmatics 
suffer. It is of great importance, therefore, that 
asthmatics practice and improve their skills in 
sports to gain greater status and recognition by 
others. It is important that the young asthmatic 
realises that with dedication and application he 
or she can compete quite well with non- 
asthmatic peers, providing adequate training and 
pre-event medication programmes are followed. 
Asthmatics have demonstrated the ability to 
reach top international competition standards 
in almost all sports. For instance, over the last 
four Olympiads (1976-1988) 64 of the 771 
sportspersons representing Australia were 
asthmatic. This was an average of 8.3O/0 of all 
participants. During the 1988 Olympic Games 
Australian asthmatics won 2 gold and 3 silver 
medals and represented their country in 
swimming, basketball, track and field athletics, 
cycling, soccer, diving, boxing, weight lifting, 
table tennis, canoeing and hockey (Morton et 
al., 1992). O f  the 597 American athletes 
participating in the 1984 summer Olympic 
Games, 67 (1 1.2%) suffered from EIA and these 
athletes won 41 medals ( l  5 gold, 20 silver and 
6 bronze) (Voy, 1986). 

Management of Exercise-Induced Asthma 

Introduction 

Participation by asthmatics in regular exercise 
and sport at all levels is to be expected since 
physical activity and vigorous exercise have 
become accepted as part of  the overall 
management of asthma. During the past 25 years 
many new and effective pharmacological agents 
for the management of asthma have been 
discovered. Fortunately, some of these new 
preparations help prevent or minimise exercise- 
induced asthma (EIA), thus affording most 
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athletes significant or complete protection from 
EIA by appropriate pre-exercise drug therapy. 

Athletes engaged in competitive sports which 
are subjected to sports drug testing must contend 
not only with controlling their asthma and 
exercise-induced asthma (EIA) but also ensuring 
that any pharmacological therapy does not 
contravene anti-doping rules. 

The Exercise-Induced Asthma Management 
Plan 

1 .  Follow the general Asthma Management 
Plan to control chronic asthma as 
determined by the individual's physician. 
This i s  an essential step for all asthmatics 
except for those whose only manifestation 
of the disease is EIA. 

2. Determine the pre-exercise medication to 
prevent EIA: 
If asthmatics are to be expected to 
participate fully in physical education, 
recreational games and competitive sports, 
then it is necessary for them to be provided 
with the means by which they can maintain 
maximal control over their labile bronchial 
system during the activity session. It i s  
important that the asthmatic be aware of 
the preventive benefits of the various asthma 
drugs, as far as exercise-induced asthma is 
concerned, and also the most effective 
pharmacological agents in  reversing 
bronchoconstriction should it supervene 
during exercise. 
In summary, to allow more complete 
participation in games and other physical 
activities, the majority of asthmatics are 
advised to inhale either an aerosol B, 
adrenoceptor stimulant within 10 minutes 
prior to exercise or a B, agonist plus sodium 
cromoglycate (20 mg spincap or 2 4  puffs 
of  aerosol - 1 mg per actuation) or 
nedocromil (4 - 8 mg) 15 minutes prior to 
exercise (Morton and Fitch, 1992). 
prescription of all medication is the domain 
of the physician. 

3. Have medication available to reverse EIA 
should it develop. 
Should EIA occur during the game or activity 
session the inhalational B, agonists are the 

best means of reversing the 
bronchoconstriction. Sodium cromoglycate 
and nedocromil  sodium have l i t t le  
bronchodilator activity and are not effective 
once EIA has been induced. It is 
recommended, therefore, that the asthmatic 
take a B, agonist inhalational device to all 
exercise~sessions and have the coach or 
trainer carry it during the game or training 
session so that it can be available to reverse 
EIA rapidly should it supervene. 

Some Guidelines for the School 
Physical Education Department 

1. Each asthmatic should be identified at the 
beginning of the year and a register drawn 
up indicating, for each class, the name of 
the asthmatic, parents' phone number, 
doctor's phone number, child's "best" PEFR 
reading, 85% of "best" PEFR , 50% of 
"best" PEFR, and the usual medication. 

2. Instruct each asthmatic to bring his/her 
aerosol bronchodilator spray (ie Ventolin, 
Bricanyl, Respolin, Alupent) to every PE 
class, sports session or physical recreation 
class. 

3. Asthmatics should be encouraged to take 
one or two puffs from their aerosol 
bronchodilator inhaler andlor from their 
intal inhaler 10 minutes prior to exercise 
in an attempt to prevent EIA occurring. 
This protection wil l  last no longer than 
about 2 hours so if a subsequent exercise 
session is to occur later in the day the 
procedure sho~lld be repeated. 

4. If the asthmatic is "wheezy" when he/she 
comes to class he/she should be excused 
from participation unless the medication 
reverses the condition. In this case it is 
essential to induce bronchodilation by the 
inhalation of a beta-2 agonist. 

It must be remembered that for medication 
such as sodium cromoglycate, nedocromil 
and beclomethasone dipropionate (aerosol 
corticosteroid) to be fully effective they 
must be distributed to the deep sections of 
the lung. Therefore for regular medication 



purposes or for pre-event medication, (ideally each school shwld have an oxygen 
the patient who is slightly wheezy at cylinder and mask especially if it has its 
the time may need a B, agonist prior own pool). 
to administration of these other 7. Suggest that the asthmatic students utilise 
pharmacological agents. nasal or orinasal breathing whenever 

If the asthmatic has taken the prescribed 
pre-exercise medication and i s  still 
exhibiting bronchoconstriction i t  is 
probably unwise to attempt vigorous 
exercise. Some asthmatics under these 
conditions find that exercise opens the 
airways and may alleviate the situation; 
however, the majority get worse. School 
children attending physical education class 
or sport should be excused for thatsession. 

Performing vigorous activity wi th 
bronchoconstriction can lead to a severe 
drop in the oxygen saturation level 
of the arterial blood, carbon dioxide 
accumulation and hyperinflation of the 
lungs with an increased residual volume. 
This results in severe dyspnoea and general 
discomfort, possible worsening of the 
bronchoconstriction and fatigue of the 
respiratory muscles. 

If the asthmatic regularly measures the peak 
expiratory flow rate (PEFR) and is thus 
aware of his/her normal unobstructed level, 
a peak flow measure made at the time of 
concern can be a good guide to the 
advisability of continuing activity. It should 
be at least 80-85% of hislher "best" value. 
The availability of inexpensive peak flow 
meters means that school physical 
education departments and individual 
asthmatics can afford their own instruments 
and have them available for such use. 

5. If EIA occurs during the class the child 
should stop activity immediately. If, and 
on l y if, the aerosol bronchodi lator reverses 
the condition and a reasonable PEFR can 
be attained (> 85% of hislher best value) 
helshe may resume exercise. 

6. If the EIA does not reverse spontaneously 
or as a result of the usual medication, then 
medical assistance should be obtained 
immediately. If oxygen is available it should 
be provided while awaiting medical help 

exercise intensity allows it. 
8. Should the asthmatic reach national or 

international competition standards he or 
she, together with the coach and team 
physician, should know which medications 
are permitted and which are considered 
illegal if used during sporting competitions. 

9. The school department should purchase 
one or more of the inexpensive PEFR meters 
and have them available at each class. It 
should also have a supply of the disposable 
cardboard mouthpieces for use with this 
instrument). 

10. The school department should keep one of 
each of the aerosol bronchodilators 
(salbutamol, terbutaline, biltolterol, 
rimiterol, orciprenaline and salmeterol) on 
hand for those occasions when students 
forget to bring their own to school. The 
bronchodilators are far more effective if 
used with their respective "spacer device" 
(misthaler, nebuhaler, volumetric inhaler 
aid). These are also relatively inexpensive. 

11. Many asthmatics are sensitive to sudden 
changes in temperature and therefore, if 
possible, they should be encouraged to 
take a warm shower and change into warm 
clothes immediately after the completion 
of exercise. 

12. Always provide students and particularly 
asthmatics with an adequate warm-up 
prior to vigorous activity. If the asthmatic 
i s  to participate in a sporting event helshe 
may benefit from a thorough warm-up 
20-40 minutes before the event begins. 
About 50% of asthmatics demonstrate 
refractoriness which means that after having 
one mild episode of asthma (induced by 
the warm-up) their respiratory system has 
a lowered response to subsequent exercise 
sessions over the following 2 hours 
(Edmonds et al., 1978). They should then 
take their aerosol bronchodilator a few 
minutes before the event begins. 



13. Vigorous exercise can be dangerous to 
ANYONE with a viral infection. The 
asthmatic with any form of respiratory tract 
infection should be excluded from vigorous 
activity. 

14. If feasible, the asthmatic can benefit from 
wearing a face mask during exercise in 
cold, dry weather. The mask tends to allow 
a warmer and more moist inspirate thus 
reducing the EIA. 

15. Allergens, where known, should be taken 
into consideration when assessing the 
suitability of certain forms of activity for 
the asthmatic child. For example, children 
al lergic to  pol lens and grass may 
experience considerable difficulty with 
outdoor activities, particularly at certain 
times of the year. Those allergic to dust, on 
the other hand, may be unable to cope 
effectively with activities involving the use 
of gymnastic mats. 

16. Under conditions of very low humidity, 
EIA may develop in predisposed children 
even where ambient temperatures are 
relatively high. 

17. The department should emphasize to the 
asthmatic students that though exercise can 
provoke an episode of asthma it is an 
important component i n  the overall 
management of the disease. Not only does 
regular aerobic training provide the 
asthmatic with the same physiological 
benefits as the non-asthmatic but it also 
results in  an increased tolerance and 

threshold level such that a higher level of 
provocation is required to produce the 
same degree of asthma. Increased fitness 
improves self-image and also reduces 
asthma-related absenteeism from school. 

18. The general management of asthma, 
including the initiation and modification 
of medication, is the responsibility of the 
physician not the physical educator. The 
latter may, however, suggest to the student 
that he or she consult their doctor for advice 
concerning the values of certain 
medications taken prior to  or during 
exercise. 

19. The department should emphasize that 
asthmatics can compete quite well with 
non-asthmatics in all sports provided that 
they complete similar training, control their 
general asthma and take prescribed pre- 
exercise preventative medication. A large 
number of Olympic athletes and other top 
sportsmen and women are asthmatic. 

20. The classroom teacher should also 
understand exercise-induced asthma and 
be vigilant for symptoms of 'second or late 
response asthma' on the days that the class 
has participated in physical activity. 

Asthmatics should participate in physical 
education and school sport with a minimum of 
restriction. Exclusion should only occur after 
responsible consultation between doctor, 
parent, child and the physical educator. 
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Research Report 

Gifted Adolescents' Perceptions of Their Roles in 
Nation-Building 

Agnes Chang Shook-Cheong 

Abstract 

Young people in Singapore have been urged to take an active interest in politics and nation-building. 
A survey was carried out on a sample of gifted adolescents to find out their perceptions of the 
expectations from self, parents, classmates, school and society in nation-building. The results show 
that the gifted adolescents wanted and were quite sure that their parents, school and society expect 
them to excel in academic studies and eventually to have a comfortable professional practice. They 
showed reluctance in taking on a political career but showed interest in social issues, national and 
international affairs. 

Descriptors: Gifted adolescent, nation-building, self, parents, classmates, school, society 

Singapore with only human talents as its 
resource, the importance of investing in human 
resource development i s  logical and imperative. 
In the Agenda For Action: Goals and Challenges 
presented to Parliament by the Prime Minister 
of Singapore, he wrote: 

Education and training are especially 
important to us because we lack national 
resources, and our strength lies in human 
talent. We must develop every child to his 
fullest potential . . . . 

because investing in them is our best hope 
for the future. 

Goh (1 988, p6) 

The argument put forward by Goh (1 988) for 
heavy investment in the gifted and the talented 
is not new. As early as 1957, Faust wrote that 
"Society cannot afford the loss entailed upon it 
by the in~om'~ le te  development of its most able 
and competent members". He went on to 
emphasize, "On the individualistic side, every 
child, whether subnormal, normal or 
supernormal, has a right to that kind of education 
which is  best suited to his powers and needs" 
(p3). A reasonable justification for the 
development of talent is that the society has a 
strategic need for such development. The 
development of individual talents accrues 

We should be generous in giving the ablest towards the overall progress and advancement 
of our young the best education possible, of society. 



With the aim of "developing every child to 
his fullest potential", special educational 
programmes were introduced to differentiate the 
able and less able pupils in the primary and 
secondary schools when the New Education 
System (NES) was implemented in 1979. 
Provision was also made to meet the needs of a 
special group of pupils, the gifted, in 1984. The 
Gifted Education Programme (GEP) seeks 

to  prov ide opportuni t ies for the 
intellectually gifted to develop their 
potential to the ful lest through an 
educational environment that is designed 
to stimulate intellectual growth. An equally 
important concern of the GEP is the 
development of social responsibility and 
good moral values in the pupils" (Gifted 
Education Programme, 1986). 

Pupils are admitted into the GEP programme 
at either Primary 4 or Secondary 1. At each 
entry point, they have to go through a special 
selection process in two stages: 

1.  Screening Tests at Primary 3 and the Primary 
School Leaving Examination (PSLE) at 
Primary 6; 

2. Selection Tests at Primary 3 and Primary 6 
in  Language, Numerical and General 
Ability. 

Four primary and three secondary schools 
have been identified to implement the Gifted 
Education Programme (GEP). The GEP courses 
in Singapore are based on the principle of 
enrichment, designed to encourage pupil 
involvement and participation. The Primary GEP 
i s  a three-year course while the secondary 
programme runs for four years. At the Pre- 
University level, some of these gifted adolescents 
opt to be apprenticed to university dons to carry 
out meaningful research projects. 

It is natural that in the careful nurture of our 
able and talented youth, we hope to cultivate a 
pool of future leaders. It is an extremely difficult 
task for Singapore. In a paper entitled "A Nation 
for Excellence", presented in 1986 at the Alumni 
International Singapore, the Prime Minister 
pointed out that: 

The key to our long-term survival is the 
spirit and quality of our people and their 
leaders. People are important. They matter 
greatly - as resources for the country, and 
as individual human beings with their 
hopes, fears and aspirations. 

We wil l  give each person the chance to 
achieve his highest potential, and he, in 
turn, must give of his best to others. The 
more able and more successful you are, 
the greater the contribution you must be 
prepared to make. You must provide the 
leadership whether i t  be to bui ld a 
developed economy, create a cultivated 
society, or run the country. 

Goh (1 986, p1 l )  

The expectations of our gifted students from 
our national leaders are explicitly spelt out in 
the Prime Minister's message. Are the gifted 
students aware of these expectations? What 
about the expectations of their parents, 
classmates, school and society? What are their 
own aspirations? In this present study, a specific 
attempt was made to f ind out the gifted 
adolescents' perceptions of the expectations from 
self, parents, classmates, scl;ool and society. 

Singapore is not the only country carrying 
out a constant search for talented leaders. There 
has been an upsurge of nationalism fever in the 
last two decades and new nations are sprouting 
up with unusual frequency. As such, the world 
is experiencing a severe leadership shortage and 
effective leaders are rare. There is an acute 
awareness of the need for leader identification 
and leadership training. The J.F.A. Swartz 
Educational Leadership Project is one of the 
seven Student Leader Projects responsible for 
leadership development in education in South 
Africa. An important part of the research project . 
is in the area of gifted student leadership 
(Cawood, 1992). 

All children must be prepared for their 
different roles in the society in which they live 
so that they can adjust and meet the demands of 
the community. This socialisation involves the 
action of families and schools. As a child enters 
adolescence, his peer group acts as another 



- - - -  
SNWPORE JOURNAL OF EDUCATION - . . - . . - -. - - - . - - . . . . . . . 

influential force in the process of socialisation. 
The family is one of the primary groups of 
society, concerned w i t h  face-to-face 
relationships and affording a medium for primary 
socialisation (Morrish, 1978; Galbo, 1984, 
1986). Schooling i s  seen as part of socialisation, 
itself a process of social learning which centres 
upon the gradual internalisation of values, norms 
and culture (Gammage, 1982). Schools exist 
not merely to reflect and mediate the cultural 
inheritance of a society. They exist also to assert 
in the promotion of social change. lnkeles (1 969) 
found that education is the most important of 
the influences moving men away f rom 
traditionalism and towards modernity in  
developing countries. Delacroix and Ragin's 
(1 978) findings lend support to Inkeles' results, 
establishing school as a powerful modernising 
institution. In Singapore, a study was carried 
out (Chang, 1983) to investigate the relative 
influence of school and parents on the 
development of adolescents' attitudes. It was 
found that school ethos i s  the most dominant 
influence and the family has greater influence 
over girls than boys. 

A second objective of the study is to find out 
the relative influence of family members, school 
personnel, friend and self on the development 
of the gifted students. 

Methodology 

Sample 

Only gifted adolescents at the Secondary 3 
(Grade 9) and Secondary 4 (Grade 10) levels 
were selected for the study. They have been 

with the Gifted Education Programme for at 
least two to three years at the time of the study 
(January 1988). Altogether, there were 81 girls 
and 123 boys in the sample. The girls and boys 
were drawn from two single-sex government 
schools with GEP. The distribution of subjects is 
shown in Table 1. 

Design and Instrumentation 

Data were col lected w i t h  the use of a 
questionnaire developed by the writer. The 
questionnaire was administered to the boys and 
girls on two different occasions. O n  each 
occasion, the survey was completed in 75 
minutes. 

The questionnaire was divided into three 
sections: 

Section A: Expectations by self, parents, 
classmates, school and society. 

Section B: The most and least influential 
person(s) in  the respondent's 
development. 

Section C: Reflections on: 
(i) What I can do for Singapore, 
(ii) ASEAN cooperation in the next 

5 years, 
(iii) The uses and abuses of artificial 

intelligence. 

SECTION A: Expectations by self, parents, 
classmates, school and society 

Section A attempted to assess adolescents' 
perceptions of expectations from self, parents, 
school and society. Three areas of expectation 
were looked at, namely: 

Table l : The Sample 

NO. SLI BTOTAL TOTAL 

Female Sec. 3 44 81 
Sec. 4 37 

2 04 
70 123 
5 3 



(i) Academic success, 
(ii) Leadership and contributions 

to Singapore, 
(iii) Self and development. 

SECTION B: The most and least influential 
person(s) in the respondent's 
development 

This section intended to find out the extent of 
influence exerted by the different persons who 
have opportunities to spend time interacting 
with the respondents. Though the list was not 
exhaustive, most of the important people in the 
life of a schooling adolescent were named: 
parents, brothers/sisters, relatives, friends, 
teachers/principal and self. 

Four areas of concern to Singapore were 
selected for investigation. 

(i) Personal traits, 
(ii) Work attitudes, 
(iii) Respect for others, 
(iv) Social and political awareness. 

Respondents were told that they could name 
more than one "most" or "least" influential 
person for each item. 

SECTION C: 
Three very diverse topics were set to assess the 
young talents' breadth of knowledge and critical 
thinking. These topics were: 

(i) What I can do for Singapore, 
(ii) ASEAN cooperation in the next 

5 years, 
(iii) The uses and abuses of artificial 

intelligence. 

Results 

The results are analysed and presented in the 
following sequence: 

EXPECTATIONS 
(i) Academic success, 
(i) Leadership and contributions 

to Singapore, 
(iii) Self and development. 

PERSONS WITH INFLUENCE O N  DEVELOP- 
MENT OF 

(i) Personal traits, 
(ii) Work attitudes, 
(iii) Respect for others, 
(iv) Social and political awareness. 

REFLECTIONS O N  
(i) Contributions to Singapore, 
(ii) ASEAN cooperation, 
(iii) Artificial intelligence. 

Expectations 

Academic success 

The high means shown in Table 2 indicated that 
the gifted students in the upper secondary classes 
perceived self, parent, school, and society as 
having high academic (up to A-level) and 
vocational (the professions) expectations of them 
(Items 1, 2 and 4). They were more cautious 
when it came to items on acceptance into the 
local universities and other prestigious overseas 
universities and scholarship awards. Though the 
means of these items (5, 6, 7 and 9) were 
generally above 3, the confidence and assurance 
were lacking. These students realised that good 
results alone may not guarantee them a place 
for their first choice in the subjects they want to 
read at the university. Many factors such as the 
overall results for that year, the specialisation, 
the number of scholarships and the number of 
applicants would collectively decide the fate of 
their applications to tertiary institutions and for 
scholarships. 

It is noticeable that expectations of classmates 
ranked the lowest. Since students from the same 
class spend a great deal of their school time 
together, one would expect them to share their 
plans, dreams and aspirations with one another. 
The results painted quite a different picture. 

The older students, both boys and girls, 
perceived higher expectation of themselves 
compared to the significant others (parents, 
school, classmates, society, etc) in their lives. 
However, the ANOVA for levels indicated 
signif icant difference on ly  i n  academic 
expectations from classmates (F=6.65, p<.01) 



Table 2: Means and F-Ratios of Academic Success Items 

(Maximum possible score: 5) 

LEVEL PARENTS CLASSMATES 

3.7 

SCHOOL SOC l ETY 1 SELF 

BETWEEN 
SEXES 

for the girls. School (F=4.06, p<.05) and society 
(F=8.83, p<.004) were perceived by the boys as 
having significantly higher expectations of the 
older boys than the younger boys. 

In making a comparison between the scores 
by the girls and those by the boys, large 
differences were not detected in all the categories 
(sources of expectations). However, i t  is notable 
that the boys did not perceive society as having 
very high expectations of them. This i s  rather 
surprising as most Asian societies would have 
high expectations of their male citizens and 

these messages are communicated to them at a 
very young age. 

Leadership and Contributions to Singapore 

The mean scores for the items on Leadership 
and Contributions to Singapore were generally 
low (between 1.8 and 4.5), as shown in Table 3. 
Probably the idea of being a national leader or 
a politician is too remote for these young boys 
and girls. They could not foresee themselves as 
being very active and leading in national matters 



at this point in time. They were more concerned 
and assured about the events that would take 
place in  their immediate future. The prospect of 
becoming a national leader or a politician is 
also a rather daunting thought. It is also noted 
that among all the items, the one on "being a 
politician" had the lowest mean scores for self 
and parents (1 .8 to 2.1). This finding concurs 
with Morris' observation (1992) that student 
leaders temporal perspective was 4.6 years, and 
they identified attending university and attaining 
a career as major concerns. 

Table 3: Means and F-Ratios of Leadership Items 

(Maximum possible score: 5) 

BETWEEN 
LEVELS 

I BETWEEN 
SEXES 

it is interesting to note that for this set of 
items, the younger girls had higher scores for 
expectations from parents, classmates, school 
and society than their older schoolmates. The 
differences i n  means however were not  
statistically significant. In contrast, the Secondary 
4 or Grade 10  boys perceived their classmates, 
school and society as having higher aspirations 
for them. The differences between levels for the 
boys were significant for school(F=5.77, p <.02) 
and society (F=6.27, p <.01). Though Singapore 
women have ventured into most professions 

PARENTS CLASSMATES SCHOOL SOCl ETY 7 
4.1 
3.5 

3.6 
3.5 

3.5 
3.4 

3.2 
3.1 

3.7 
3.5 

3.7 
3.5 

3.7 
3.3 

3.1 
3.6 

3.0 
3.5 

2.9 
3.1 

3.2 
3.8 

3.3 
3.7 

3.3 3.0 

2 
F=ratios 
0.29 
6.27* 

0.60 



and have achieved reasonable success in many, 
politics is still very much a man's domain. There 
are only two women elected as Members of 
Parliament. Boys, on the other hand, had been 
socialised to be strong and masterful. In the 
Gifted Education Programme, students are given 
ample opportunities to develop leadership 
qualities. Thus it is no surprise that more of the 
older boys perceived their schooland society as 
casting them in the role of future leaders. It is 
noted in an American Study (Karnes and D'llio, 
1989) that boys were more traditional than girls 
over leadership roles. While girls perceived most 
of the leadership roles to be suitable for either 
sex, boys continued to be depicted in traditional 
male roles. 

The boys' and girls' views on others' 
expectations of them seemed to concur in most 
cases. The only exception was observed for 
parents. Parents seemed to be more supportive 
of their sons adopting a high profile in national 
and political matters. The difference in their 
perceptions between the sexes of their parents' 

expectations was significant at the .002 level. 
Even for a country undergoing rapid 
modernisation, gifted girls are not expected to 
make a breakthrough in the traditional barriers 
in vocations. 

Self and Development 

The affirmative responses to the items on "to be 
a model citizen" and "bring glory to Singapore" 
for school and society indicated that our gifted 
students were constantly reminded of their duties 
and loyalty to our country (Table 4). The lower 
scores for self, parents and classmates probably 
reflected a certain degree of humility and self- 
doubt in their ability to fulfil these lofty 
expectations. The items on "to be a well-adjusted 
adult" received the most assuring responses from 
all quarters, especially for self and parents. 

Little variations were observed between levels 
for the girls. Greater discrepancies showed up 
on the boys especially for school and society. 
However, only the difference between levels 

Table 4: Means and F-ratios of Self and Development Items 

CLASSMATES 

M- 

(Maximum possible score: 5) 

S C H O O L  S O C l  ETY 

M ""7 SE:' 

PARENTS 

F 

3.7 
3.5 

4.3 
4.4 

16 

BETWEEN 
LEVELS 

BETWEEN 
SEXES 

13 

15 

M 

3.5 
3.8 

4.4 
4.3 

4 

F=ratios Fzratios 

M 

9.97" 

3 
4 

3 
4 

M 
I 

3.4 3 . 6  

* p10.05 

3.3 

4.3 
4.4 

3.5 

4.4 
4.3 



(boys) for school was found to be significant 
(F=6.00, p<.02). 

For self, parents, school, and classmates, there 
were on ly  marginal differences i n  their 
perceptions between the sexes on Self and 
Development. As for society, the girls perceived 
higher expectations than the boys (F=11.64, 
p50.001). Girls generally have a greater need to 
please, to conform and to be accepted (Crandall, 
1963; Witryol, 1971; Chang, 1983). This is 
probably why they saw society as having high 
demands on them to be model citizens, well- 
adjusted and to keep the Singapore flag flying. 

Persons with Influence on 
Development 

For this section of the questionnaire, students 
were allowed to cite more than one source of 
influence as having the most or least impact on 
their development. On ly  the two  highest 
percentage scores w i l l  be highlighted for 
analyses. 

The overall most and least influential persons 
affecting the development o f  Self, Work 
Attitudes, Respect for Others and, Social and 
Political Awareness are first discussed. This wi l  I 
be followed by special focus on some items in 
each category. 

Personal Traits 

The younger girls (55.2%) attributed the 
development of personal qualities like Self- 
Confidence and Self-Respect mostly to their 
parents (Table 5). Self was a close second at 
53.2%. To the older girls, self and parents were 
equally influential in their development (52.4%). 
The boys, irrespective of levels, perceived self 
as being responsible for what they were. Parents 
were also credited with substantial influence 
but less than for girls (Sec 3: 38.7%; Sec 4: 
35.5%). The stronger influence of parents on 
girls concurred with earlier findings (Chang, 
1983; Chiam, 1986). 

It is noteworthy that parents, the primary 
care-givers and socialising agents, command an 
influential position in the development of these 
gifted students despite the frequent claim of the 

growing influence of peers during adolescence. 
The family with parents as its nucleus has always 
been regarded by Singaporeans as a stabilising 
anchor of the country (Wu, 1980). 

For both sexes, relatives were perceived as 
inconsequential in  their influence on their 
development. This could be due to the 
flourishing of nuclear families in the last two 
decades, resulting in little opportunities for 
children to get involved with relatives. However, 
brothers and sisters were cited as the next least 
influential persons. This f inding i s  rather 
disturbing. Friends appeared to  be more 
influential than one's siblings. 

For almost all items on personal qualities, 
self and parents were cited as being most 
important. Exceptions were seen in the items on 
self-confidence and self-respect for the younger 
girls. They cited friends as being most influential 
in their development of self-confidence and self- 
respect. The older girls gave equal credit to 
their teachers and principal and their parents 
for instilling a sense of responsibility in them. 

Like the younger girls, friends played an 
important part in helping the boys to develop 
confidence and self-respect. Principal and 
teachers were also voted by the boys as being 
helpful in inculcating in them self-discipline 
and a sense of responsibility. 

Both boys and girls felt that their teachers 
and principals did not do much for their self- 
confidence, self-respect or their ability to love 
and care. Gifted children are usually very 
sensitive and resent criticism (Whitemore, 1980). 
Being ticked off or being corrected at times has 
probably bruised the ego of some students. 

Work Attitudes 

Both boys (Sec 3: 63.0%; Sec 4: 49.5%) and 
girls (Sec 3: 54.8%; Sec 4: 53.7%) developed 
desirable work attitudes on their own (Table 5). 
Parents were next on the list for the younger 
girls (41.5%), while the older girls (42.2%) and 
the boys (Sec 3: 35.4%; Sec 4: 28.1 %) saw their 
friends as having more influence on them than 
their parents where work attitudes were 
concerned. 

As in the previous section, relatives and 



Table 5: The Most and Least Influential Person($ in the Development of Personal Traits, Work Attitudes, Respect For Others and Social and 
Political Awareness (in percentages) 

LEVEL PERSONAL TRAITS 1 WORK ATTITUDES RESPECT FOR OTHERS SOCIAL & POLITICAL 
AWARENESS 

LEAST LEAST MOST LEAST 5 
13.2 20.6 
15.7 17.7 

30.9 40.6 
39.5 34.3 

10.0 8.3 
11.4 11.7 

MOST 

SELF 

PARENTS 

BROTHERS/ 
SISTERS 

RELATIVES 

FRIENDS 

TEACHERS/ 
PRINCIPAL 



siblings were cited as having the least influence 
on their development of desirable work attitudes. 

It is pleasing to note that teachers and 
principal were reported to play an important 
role in developing their students' problem- 
solving skills (girls and boys), an enquiring mind 
(boys and girls), decision-making skills (boys) 
and initiative (boys and girls). 

Another point of interest to note is that friends 
triggered off the competitive spirit in these gifted 
students. But it is also from friends that they 
learnt most about the need for cooperation. 
Hence it is from working together with friends 
that our subjects learnt the valuable lesson of 
achieving excellence in togetherness. 

Respect for Others 

In a multi-religious and multi-racial society, 
peace and racial harmony must be maintained 
at all costs if the nation is to grow and prosper. 
The lesson on mutual respect between races 
and religious practices must be taught to our 
young citizens at an early age. According to 
most subjects (girls: 56.8%, 48.1 %; older boys: 
41 S%), their parents taught them the virtues of 
respect, tolerance and loyalty (Table 5). More 
younger boys felt that they had learnt these 
virtuous concepts mainly on their own (54.9%). 

Relatives and siblings were again found to 
have little influence on their attitudes and 
treatment of others. In a typical Chinese extended 
family, children learn about respect for and 
deference to their seniors through interaction 
with them at a very young age. The dearth or 
decline of the traditional extended family may 
have changed the socialising patterns and 
deprived the youngsters of an important chapter 
in socialisation. 

The students learnt about respect for other 
races and religions from self, friends, and parents. 
With a common medium of instruction and for 
school communication, it is hoped that this 
encourages ch i ldren o f  different ethnic 
backgrounds and religions to interact and 
establish good rapport. 

When it comes to deference to one's seniors, 
parents seemed to head the list, followed by 
teachers and principals. In Asian families, parents 

are never addressed by their first names as this 
would indicate disrespect for one's parents. 
Teachers and principals in any Confucian society 
are accorded high respect too by the students 
and their parents. Some boys regarded 
themselves to be more autonomous and have 
practised deference to their seniors without 
external pressure. 

Though siblings have emerged as being 
relatively uninfluential, they were not doing too 
badly when it came to "willingness to share". 
For all four categories of our subjects, some of 
their siblings have taught them the need to share. 

O n  work attitudes, friends were found to be 
responsible for inculcating competitiveness and 
cooperation in the students. In the same way, 
friends together with parents have taught them 
the need to share. 

Social and Political Awareness 

It is essential for young Singaporeans to be aware 
of our vulnerability to external forces and 
influences, especially in the salient areas of 
economics, polit ics and social changes. 
According to the boys (46.6%, 35.1 %) and the 
younger girls (38.2%), they took a personal 
interest in social and political matters (Table 5). 
The older girls attributed their social and political 
awareness to their parents (43.2%) and their 
teachers and principal (41 .l %). Teachers and 
principal were also cited by the younger boys 
(26.9%) and girls (36.4%) as being responsible 
for alerting them to social and pol i t ical  
awareness. 

The girls perceived their teachers and 
principal as playing a vital role in getting them 
committed to serving one's country and 
interested in  social issues, national and 
international affairs. To the boys, the school 
was persuasive in reminding them to serve their 
country and to be aware of the social issues 
fermenting in their society. Galbo (1989) has 
found powerful research evidence to support 
the notion that the teacher is a significant adult 
in influencing adolescents' attitudes towards the 
value of the basic tenets on which society is 
based. 

It is encouraging to learn that the would-be 



leaders of tomorrow take an interest in the social 
issues and political matters of their country and 
the world. Moreover, schools and parents who 
are the prime socialising agents are featured 
here as making concerted efforts to ensure a 
new generation of citizens who are not self- 
centred and ignorant of their social 
responsibilities. 

Reflections 

The assumption that gifted children are thinking 
youngsters who are capable of dealing with a 
wide range of topics and of mature thought is 
tested here. The subjects in this study did not 
perform too well in this section: The results 
would, however, have to be viewed in the light 
of the time (about 15 minutes) and space 
constraints (no more than 5 lines on each topic). 

For the topic on "What I can do for 
Singapore", most answers (over 50% for both 
boys and girls) merited 2 marks (Table 6) which 
were awarded to answers like "I shall serve my 
country by doing National Service", "I shall 
become a successful professional, contribute in 
knowledge and skill to the advancement of 
Singapore and help, to a certain extent, to defend 
her" and "be a leader and help to achieve 
excellence". A few were able to go beyond the 
common expected ideas. This came from a 
Secondary 3 girl: "I hope to raise a big family 
and nurture my children to the best of my 
abilities. That would include making them good 
citizens of Singapore. For myself, I plan to take 
notice of national affairs and politics and vote 
,wisely when I reach 21. If I do not emigrate, I 
will do my best for the community through 
community centres and such, and also do my 
best for the country through my profession, 
whatever that may be." The answer scored 3 
marks. 

Although the older children and girls 
generally had better scores for this topic, the 
differences between levels and gender were not 
statistically significant (Table 7). 

Although the subjects professed to take a 
personal interest in national and international 
affairs, they found it difficult to handle future 

perspectives and to make snap predictions on 
ASEAN cooperation in the next five years. Of 
the senior girls, 37.8% scored 2 marks and 
another 29.7% scored 3 marks (Table 6). The 
boys on the other hand lagged behind the girls 
and only 1 .g% of the senior boys managed to 
secure 3 marks for their answers while a high 
43.4% were awarded 2 marks. Comments like 
"To bring closer relationship", "Effort should be 
taken to maintain peace and harmony between 
the ASEAN countries" and "ASEAN countries 
will try very hard to cooperate" were common 
answers found among the boys and girls. More 
thought-provoking answers like: 

"The countries are very united now. 
However, chaos might break out if some 
countries do very well in their economy 
due to jealousy. Singapore may incur 
wrath from others for being outspoken." 

and 

"Cooperation with ASEAN i s  very 
important to Singapore. With the 
economic problems many countries are 
facing, it makes cooperation even more 
essential." 

were also presented. 
The Deputy Prime Minister of Singapore, Brig. 

Gen. Lee Hsien Loong, is of the opinion that 
"most students were generally not politically 
conscious" (Straits Times, 21 June, 1988, p1 7). 
This may have been due to the fact that "in an 
orderly world, there are no issues to agitate" 
(op. cit.). Hence the tame and mild treatment of 
the topic by our subjects should not be 
unexpected. 

While the difference between the two groups 
of boys was insignificant, the better answers 
provided by the senior girls were significantly 
different from the younger girls at the .005 level. 
The difference between sexes was also significant 
at the .0001 level (Table 7). 

With the introduction of computers into the 
classroom and extra-curricular activities, students 
were thought to be quite knowledgeable about 
The Uses and Abuses of Artificial Intelligence. It 
is also thought a logical assumption that boys 



Table 6: Distribution of Marks of Short Compositions (in percentages) 

SEX 1 LEVEL 
What I can do for Singapore ASEAN Cooperation in the next 

p- 

The uses and abuses of artificial 
intelligence 
7- I 

Table 7: Means and F-ratios of  Short Compositions (in percentages) 

What I can do for Singapore ASEAN Cooperation in the next 
five years intelligence 

Mean: 1.43 Mean: 1.41 
Mean: 1.64 Mean: 1.97 Mean: 1.95 
F-ratio: 2.01 

-P 

Mean: 1.37 Mean: 1.09 Mean: 0.76 
Mean: 1.36 Mean: 1.25 Mean: 1.09 
F-ratio: 0.01 F-ratio: 1.04 F-ratio: 4.26* 

pp--- - - 

F-ratio: 2.1 5 F-ratio: 16.58* F-ratio: 23.33* 
(Between (Between (Between 
sexes) sexes) sexes) 

-p 



who generally love to tinker with mechanical 
and electrical contraptions would have an edge 
over the girls. The results refute the myth as the 
girls in the sample outperformed the boys 
significantly (F=23.33, p<.0001). But we have 
to treat this finding with caution as the sample 
size was relatively small. 

Like the other topics, the older students (boys 
and girls) did better. It was found that 40.5% of 
the senior girls scored 2 marks and another 
29.7% managed to merit 3 marks for their 
answers. In contrast, only 30.2% of the boys in 
the same age group scored 2 marks and a low 
5.7% clinched 3 marks. The response of the 
two groups of boys showed significant difference 
at the .04 level while the girls had a wider 
margin of difference, significant at the ,0001 
level. 

Students listed "Helps to save time", 
"Increases efficiency", "Makes life easier" and 
"Improves technology" as some of the common 
uses of Artificial Intelligence. Some of the abuses 
cited were "Makes people lazy", "Too much 
dependence on it" and "Used for Stealing 
Information". Less conventional answer with 
good marks are shown below. 

USES: (i) Efficiency vs time wasted. 
(ii) Geared towards h igh 

technology, wi l l  be respected 
by other countries. 

(iii) Increase job opportunities. 

ABUSES: (i) Embezzlement through 
computer. 

(ii) Dependence on silicon, plastic 
and electricity. 

(iii) Decrease in appreciation for 
nature. 

Some answers were generously laced with 
humour: 

USES: (i) Ease the work of human beings. 
(ii) Faster, more efficient. 
(iii) Computers are never tired, do 

not have bad memories and 
never complain. 

(iv) No extra pay for overtime. 

ABUSES: (i) Human beings depend too 
much on it. 

(ii) Human beings become 
'mechanised' in thinking, lose 
the human touch. 

Discussion 

The focus first highlights the important question 
of gifted adolescents' awareness of their future 
roles in society and how they perceived their 
nurturing process in fulfilling these roles. . 

Expected Roles in Society and the Nurturing 
Process 

The gifted adolescents wanted and were quite 
sure that their parents, school and society 
expected them to excel in academic studies and 
eventually to have a comfortable professional 
practice. It was also considered not too far- 
fetched to expect them to grow into well- 
adjusted adults. 

It is probably Asian humility and the too-far 
distant future that brought about the reticence 
and perceivable doubt that underlined the 
responses to leadership and contributions to 
Singapore. At the recent National Youth Seminar, 
participants claimed that they avoid politics for 
fear of the repercussions on their candour, time 
constraints and others' disinterest in their views 
(Straits Times, 5 July, 1993). They were quite 
aware that their school and society wish to see 
them playing an important role in  nation- 
building and making the country a better place 
through their contributions. This awareness was 
reflected in their compositions on "What I can 
do for Singapore". But they were reluctant to 
see themselves in any positions commanding a 
high-profile. They felt that their parents shared 
their sentiments too. It looks like parents wil l  
have to be persuaded to encourage their gifted 
offspring to set their vocational sights at a loftier 
level. 

But all is not lost. Our bright students, 
although not sold on a political career, showed 
interest i n  social issues, nat ional and 
international affairs. A possible reason for 
youngsters not to be politically conscious could 



be due to their not having to live through political 
turmoils in Singapore (Deputy Prime Minister, 
in the Straits Times, 21 June, 1988). The answers 
on  "ASEAN Cooperat ion" indicated 
conscientious reading of press reports on the 
Organisation but lacked critical reflections on, 
and sharp interaction with, the materials 
presented. There is a sense of detached interest 
here, as in an academic subject. parents and 
school have been credited with instilling in them 
the need for loyalty and responsibilities towards 
one's country. 

Besides developing the talents of gifted 
students, i t  is considered a matter of paramount 
importance to develop their affective qualities 
too. Direct encouragement appears in the 
Agenda for Action (Goh, 1988), under the section 
on "Human Resources and Education": 

. . . we should teach our children that they 
owe something to the society which 
nurtured them. Our next generation should 
not consist of talented but self-centred 
individuals. While we strive to learn new 
skills, master new disciplines, and be 
creative, we must not abandon our Asian 
values and way of life. 

Goh (1 988, p6) 

Have our talented youngsters learned to care, 
respect and share? Apparently our subjects were 
well aware of the sterling qualities of loving, 
caring, cooperation, respect and loyalty. Besides 
self, parents and friends were found to have 
helped them in developing these valued qualities 
which are highly essential i n  their daily 
interactions with others in a multiracial society. 

Nation-builders who can propel and direct 
their country towards achievement of projected 
goals need to be equipped with confidence, 
discipline, courage, a sense of justice, a sense 
of responsibility and fair play. These qualities 
were also identified and practised by our talented 
youngsters. Their efforts were also reinforced by 
their parents and to a certain extent by their 
friends. 

Problem-solving approaches, perseverance, 
an enquiring mind, initiative and autonomous 
decision-making are vital concomitants of high 

productivity. Such favourable work attitudes 
were agreed as important traits by our subjects 
too. Over 50% of them proudly claimed to have 
developed these qualities on their own. Parents, 
friends and school too provided strong support 
for the nurturing of good work attitudes. 

The profile mapped of our gifted students so 
far i s  quite promising. The needs and goals of 
the country and the expectations of its people 
are clearly communicated to and understood 
by them. However the youth and inexperience 
of our gifted students i s  reflected in their 
reluctance to commit themselves to a career of 
immense responsibilities and challenges (see 
Morris, 1992). Nevertheless they were ready to 
contribute their skills and talents to nation- 
building. With continuous nurturing of the right 
attitudes towards work, society and country, the 
potential of these talented youths provide firm 
and concrete steps towards the achievement of 
national goals - a peaceful, multiracial, multi- 
religious society, economic growth and progress, 
and development of human talents. 

Implications for Adolescent Development in 
Singapore 

The results and their analyses clearly indicate 
that Singapore seeks for its young an all-round 
development. Not only are we aiming to "nurture 
inquiring minds" and to "create a l ively 
intellectual environment" (Goh, 1988), we also 
hope to equip them with the values and attitudes 
to achieve the national goals and to deal with 
the many challenges lying ahead of us in the 
1990s and the 21 st century. 

The gifted adolescents were quite perceptive 
about the needs and goals of the country and 
proudly claimed to have developed many 
admirable qualities on their own. But it came 
through clearly that parents and teachers play a 
very important role in the development and 
nurture of the youngsters (Galbo, 1984; 1986; 
1989). This strong influence from parents and 
teachers can safely be generalised to all students 
of varying academic abilities in Singapore. The 
reticence shown by the subjects in a political 
career was matched by their perceptions of their 
parents' lack of enthusiasm (Meriweather and 
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Karnes, 1989). At the 1988 Pre-University 
Seminar on "Focus on the Agenda for Action", 
it was reported in the Straits Times (21 June, 
1988, p1 7) that the Government could only do 
so much in the political education process, 
through parliamentary speeches or in textbooks 

1 on the history of the nation. It could not decide 
how parents influenced their children, or 
whether young people grew up with an open 
mind and had a realistic sense of Singapore. 

Expectations and values can be woven into 
the school curriculum and introduced to the 
students through Moral Education, Religious 
Studies and even school assemblies (Cawood, 
1992), but the values learnt in the cradle, on 
mother's knees and round the dining table can 
anchor deep roots in impressionable young 
minds too. If we hope to see our youths taking 
up leadership roles in society, their parents wil l  
have to be convinced first. 

If we were to go by the results obtained on 
the gifted children, we can optimistically say 
that the schools and parents are doing a 
commendable job in developing in the young 
citizens moral traits, good work attitudes, respect 
and tolerance for other races and religions, and 
even some political awareness. 

Conclusion 

We invest heavily in educating the young in 
Singapore as human talent is the only natural 
resource. More challenges lie ahead of the young 
nation and we need to harness the strong and 
able to lead and serve the country. One must 
also not forget that we have able students who 
are not in the Gifted Education Programme but 
have leadership qualities. They too must be 
identified and their abilities nurtured. After 3 or 
4 years of being in the Gifted Education 
Programme, the Secondary 3 and 4 students 
were found to reflect well on their roles and 
contributions to the country. Their responses 
augur well for the country as they seemed to 
have developed admirable personal traits and 
work attitudes, and understood the need for 
respect and tolerance for other races and 
religions. Parents and schools were positive in 
their support and inf luent ial  i n  their 
development. Though these potential leaders 
were wary of being cast in the role of a national 
or political leader, they were receptive to the 
need to serve their country. It may be too early 
to tell but one cannot help but be optimistic 
when there are so many positive indicators! 
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Special Section 

Singapore: Review of Educational Events in 1993 

can best be described as a 
year of consolidation. Particular attention was 
paid i n  the Min is t ry  to  developing 
implementation guidelines for the beginning of 
the Normal (Technical) stream at the secondary 
levels and to implementing Edusave. 

Implementing Edusave 

In 1993 all Singaporean students between the 
age of six and sixteen began receiving a grant of 
$50 from the government. The grant may be 
used to help pay for approved extra-curricular 
activities or other programmes organised by 
schools. In  addi t ion there were 2,000 
scholarships worth $500 for the top 5% of pupils 
in government and aided schools and 2,000 
scholarships worth $300 for students in the next 
5%. The top 25% of pupils in 8 independent 
schools also received grants. The government 
also, under the Education Endowment Scheme, 
announced that each secondary school would 
receive annual grants of $100,000 each. The 
principal aim of the scheme was to allow schools 
to use the additional resources to develop 
enrichment programmes for pupils. 

These quite considerable transfers of funds 
to  students and schools are proof of the 
government's aim to develop human resource 
potential in Singapore. The Edusave Endowment 
Fund wil l  eventually amount to $5 billion. With 
the transfer of $1.5 billion to education via 
these funds in 1993, expenditure on education 
was estimated at 5.5% of GDP. 

Implementing the IPSE Report 

As noted above a particular concern of planners 
was the implementation of the proposals of the 
IPSE Report. The Ministry announced that there 
wou ld  be four core subjects, English, 
Mathematics, Computer Application and Basic 
Mother Tongue. Additional subjects would be 
Science, Technical  Studies and Home 
Economics. The course of studies would lead to 
the 'N' level examination with high achieving 
pupils being allowed to sit for the '0' level 
examinations. It is estimated that about 10, - 
15% of each cohort of primary school pupils 
wi l l  go to the new course. 

An Enriched Arts Curriculum 

The National Arts Council announced in January 
a three-part Arts Education Programme for 
primary, secondary and junior college students. 
The Council said its aim was to reach 50,000 
students in 1993 with 376 music, dance and 
drama performances. The three parts are an Arts 
Exposure Programme, Arts Experience 
Programme and Arts Excursion Programme. The 
scheme promises to create greater interest in 
the arts among students and well compliments 
the Art and Music elective programmes. 

Schools Ranking Exercise 

The ranking exercise initiated by the Straits Times 
with the assistance of the Ministry continued to 
generate considerable interest. Some principals 
were reported to have said that the rankings 
raised the motivation of teachers and students 



to do better. The rankings showed that while 
the performance of top schools was consistent, 
there was considerable mobility among the lower 
ranked schools. Some neighbourhood schools 
improved in their performance and some 
principals attributed poor performance to poor 
facilities and poor attitude among students. There 
were suggestions for improving the reliability of 
the ranking exercise, one of them being the 
creation of a "composite aggregate" based on 
the PSLE mean, average grades of students . . . 
and five relevant subjects and the percentage of 
students with at least 5 '0' level passes. 

Concern with School Dropouts 

In two speeches, the Prime Minister, Mr Goh 
Chok Tong highlighted the problem of school 
dropouts. He said that the primary and secondary 
school dropout rates among the 1981 Primary 1 
cohort for all races added up to 6.7% or 2,800 
students. The figures, he noted, were increasing 
among Tamil and Malay students. A common 
characteristic of these pupils was that they came 
mainly from large families, had poorly educated 
parents and lived in smaller HDB flats. He said 

that all communities, the Ministry of Education 
and the schools must lead in the battle to get 
potential dropouts to continue'schooling. "The 
schools", he said, "played a critical role in 
spotting potential dropouts, guiding and 
encouraging them to stay in school." 

Principals' Conference 

The Principals' Conference was an idea mooted 
by the Prime Minister and intended to promote 
better leadership in the profession. The first 
conference was held in September and organized 
around the theme "All Children Can Learn and 
Achieve: The Schools' Challenge." Speaking at 
the Opening Ceremony, the Prime Minister 
spoke of the need to attract and retain talent in 
the education service. He said that teachers' 
salaries would be adjusted and more promotion 
opportunities would be provided for promising 
young officers. Mr John Yip, Director of 
Education urged principals to create teaching 
and learning conditions that would allow pupils 
to be daring and creative and overcome the 
"one-right-answer" syndrome. 



Dissertation Abstracts 

Coding and Development of Movement Recall in 
Laboratory and Field Settings 

Quek Jin-Jong 

Descriptors: Motor memory, movement, ecological validity, cognitive strategies 

term memory (STM), characteristically 
conducted using linear positioning as the 
movement and adults as subjects, have revealed 
a number of fundamental principles regarding 
motor memory. In particular location has been 
shown to be a more accurate cue for movement 
recall than distance, although this superiority is 
most pronounced for long movements, and the 
encoding of both distance and location has been 
shown to be subjected to mutual interference 
effects such that the recall of distance is biased 
toward criterion movement location and the 
recall of location is biased in the direction of 
the criterion movement distance. To date these 
findings from laboratory studies of adult limb 
movements have been used as the basis for 
drawing long-ranging implications, including 
implications regarding how motor skills should 
be presented to, and practised by, school-aged 
children. The purpose of this thesis was to 
ascertain whether the same principles which 
govern the motor STM performance of adults on 
laboratory tasks indeed govern the performance 
of schcol-aged children performing gross motor 
skills in a field setting. 

A set of eight experiments were conducted, 
consisting of four pairs of experiments. Each 
pair  of  experiments ut i l ised ident ical  
experimental designs with the first experiment 

in the pair being conducted in the laboratory 
using a traditional linear positioning task and 
the second experiment being conducted in the 
field involving a gross walkindjogging analogue 
of the laboratory task. A random sampling of 
the Singapore schools was made and 100 
subjects of the appropriate age groups: 6, 9, 12, 
15, and 18 years were evenly selected for the 
first two sets of experiments. Sixty subjects were 
involved in the last two sets of experiments 
representing the 6, 12 and 18 age groups. 
ANOVAs with repeated measures were applied 
to the dependent measures of error (AE, CE and 
VE) with Tukey post-hoc tests used to evaluate 
the source of statistical effect significant at the 
0.05 alpha level. The Bonferroni criterion for 
the overall 0.05% significance was p <.003%. 

Experiments 1 and 2 examined the use of 
distance and location cues in the constrained 
mode froni altered recall starting positions. 
Experiments 3 and 4 compared recall 
performance of constrained and preselected 
movements under both task settings. Experiments 
5 and 6 examined the same variables as 
Experiments 1 and 2 but with preselected rather 
than constrained movements. 

To facilitate the encoding of location cues 
and improve the ecological validity of the 
experiments, v is ion was introduced i n  
Experiments 7 and 8, using an experimental 
design which included vision in both the 
encoding and retrieval stages (VK-VK), vision 
selectively in only the encoding or retrieval 
stages (VK-K and K-VK) and no vision (K-K). 



Age differences in performance were evident 
in all experiments and these appeared to be at 
least partially attributable to developmental 
differences in cognitive strategy usage. Age 
however interacted only minimally with the 
other main factors influencing motor STM 
indicating that, as a general rule, the same 
principles governing motor STM performance 
in adults also act in controlling the motor STM 
performance of school-aged children. Likewise 
the findings regarding motor STM performance 
were remarkably similiar between the laboratory 

and field task, given the gross differences in the 
mechanical nature of the two tasks. The same 
basic principles and limitations appear to 
underlie motor STM performance regardless of 
whether a unidirectional single limb movement 
or a gross bipedal movement is being controlled, 
arguing against task-specific or limb-specific 
explanations of motor STM performance. The 
implications of the empirical findings of the 
experimental series and directions for future 
research were discussed. 



Writing to Learn Mathematics: Student-Journals 
and Student-Constructed Questions 

Ramakrishnan Menon 

Descriptors: Writing to learn mathematics, student-constructed questions, student journals 

this 15-week study to  
investigate students' mathematical learning 
through writing, student journals (S]) and student- 
constructed word problems (SCQ) were used by 
the class teacher as an integral part of her lessons 
on common and decimal fractions. Although it 
was a multi-level Grade 5 and Grade 6 class of 
26 children, only l l Grade 6 students were the 
focus of the study by the researcher who did not 
teach the class. 

Three times a week, towards the end of their 
mathematics lesson, students wrote in their S] in 
response to teacher prompts which generally 
asked for written explanations. Once a week, 
the students also prepared SCQ (with solutions), 
in groups and individually. These SCQ were 
collected, edited, typed and redistributed to the 
class by the teacher, and used as class exercises. 
The researcher observed the lessons, kept notes, 
and interviewed six students (videotaped) three 
times each over the period of study. Records of 
these interviews, classroom observations and a 
teacher interview were all used to complement 
the analysis of S) and the individually-prepared 
SCQ. 

The results of the study indicate that students 
demonstrate mathematical knowledge about 
common and decimal fractions through their 
SCQ and S], but that their ability to communicate 

such knowledge, especially through the S), is 
not necessarily an indicator of their mathematical 
knowledge. Indeed, oral explanations revealed 
a better mathematical understanding than written 
explanations in the SJ. Perhaps the use of this 
form of S) may not be a worthwhile pedagogical 
or learning tool for students having difficulty in 
written expression. 

In contrast, the SCQ indicated students' 
knowledge of fractions better, both (a) implicitly, 
through the type of question asked, information 
given, and the accompanying solution and 
(b) explicitly, through the type of fraction 
relationships, the amount of detail, and the 
number of steps and operations involved. The 
SCQ also revealed that students tended to base 
their  word  problems on:  (a) their  o w n  
experiences and interests, (b) an assumption of 
shared knowledge between the reader and writer 
of the word problem, (c) numbers which made 
computation easy, and (d) the discrete model of 
fractions rather than the region model. 

Overall, in the context of this study, the SCQ 
seem an effective teaching-learning tool that 
can be integrated into the normal routine of a 
mathematics class. The SCQ also seem to reflect 
the importance of student experience and 
ownership of learning. In contrast, the S), as 
used here, do not seem to have any decided 
advantage over verbal classroom discussion and 
explanation by the students and whatever 
benefits derived f rom the SJ seem 
disproportionate to the time and effort required. 



The Teaching and Learning of Primary Science 
in Singapore 

Eunice Tay Lai Keong 

Descriptors: Primary Science in Singapore, teaching - learning interactions, teaching strategies, 
student performance, progressive understanding 

strategies some teachers in  Singapore have 
adopted in the teaching of primary science. It 
also examines the kind of teaching-learning 
interactions that lead to  "progressive 
understanding". "Progressive understanding" is 
one of the goals in the Singapore science 
curriculum. Moreover, included in the intentions 
of the Curriculum Development Institute of 
Singapore (CDIS) and the Ministry of Education 
(MOE) for the teaching. and learning of primary 
science, is the emphasis on the learning of 
process skills. These emphases are very positive 
directions which should be pursued if Singapore 
is to lift the level of scientific and technological 
competence of its people. 

"Progressive understanding" as observed in 
the science lessons in this study involves to a 
great extent the understanding and the 
accumulation of facts. This was contrary to the 
intentions of the development of "progressive 
understanding", that were held by the curriculum 

1 designers. 

The teachers in this study demonstrated a 
positive attitude towards the teaching of science, a 
while the students involved demonstrated 
interest and enthusiasm. The findings in this 
study indicated that the performance of some 
students was relatively low in some tasks 
especially when the abilities to provide 
explanation and to use results to answer a 
problem were involved. However, the study 
also found that home support and out-of-school 
experiences made a significant contribution 
towards students' performance in  science 
learning. 

A review of the IEA Science Study revealed 
low performance in science of Singaporean 
primary children at Grade 5 level. Factors 
contributing to higher achievement in primary 
science in some countries have included an 
early start in the teaching and learning of science, 
the use of science textbooks and the 
encouragement of  students to carry out 
experiments by themselves. An understanding 
of these factors and of the benefits of being 
actively involved with science learning both in 
and out of school indicate that more needs to 
be done in the Singaporean classroom to foster 
a greater understanding of scientific concepts in 
children. 



Learner Involvement and Activity Structures in 
High School Physical Educatioi~ Classes 

John E. Saunders 

Descriptors: Academic learning time, activity structures, learning environments, physical education, 
teachindlearning 

his is a study of the teaching/ 
learning process in secondary school physical 
education classes. The data were gathered jn 
metropolitan state secondary schools in  
Brisbane, Australia. Significant changes have 
occurred in  the development of physical 
education in Queensland over the last two 
decades. The subject has progressed from a 
"marginal" tw ice a week "f i l l- in", to an 
examinable subject at both the Junior and Senior 
secondary school levels. A motivation for this 
study was to examine how the movement from 
the "margin" to the "mainstream" has been 
reflected in  the curr iculum in  action in  
Queensland high schools. 

The review of literature identified some 
roadblocks to the development of research in 
teaching physical education. These included: 
a) the failure to account for significant contextual 
features when analysing and comparing physical 
education classes; and b) the problem of the 
stability of behaviour in classroom studies 
seeking to make generalisations. In order to 
address these issues the study proposed a 
conceptual framework for the analysis of learner 
involvement, based on a model developed by 
Burns (1 984). 

Classes and their teachers were selected as 
representing some of the variety of physical 
education in the schools. Hockey, gymnastics, 
water-polo and volleyball were the activity areas 
and the pupils were drawn from years 8-1 2. 
Whole units of work were analysed with a total 
of 81 lessons involved. The videorecord provided 
the source for the development of the narrative 
records and the coding of learner involvement. 
The narrative record in turn provided the basis 
for the segmentation of the lessons and the 
characterisation of their activity structure. 

A number of differences between the classes 
were highlighted when the lessons were used as 
the unit of analysis. Teachers allocated between 
46% and 71 % of time to subject matter motor 
content, while the range in learner involvelnent 
was from 11 % in the case of the hockey unit to 
30% for one of the volleyball units. 

When the units were analysed in terms of the 
lesson segments (N=368) and their activity 
structure a more homogeneous picture resulted, 
with skill practice (31%) transition (23%) and 
technique (13%) the most popular segment 
purposes. The gymnastics unit stood apart from 
the others in the degree of individualisation that 
was involved. In general however, lecture style 
delivery, external signal systems, interdependent 
participation patterns and the presentation of 
uniform rather than individualised assignments 
were dominant features of the activity formats 



implemented. The learning tasks exemplified a 
range of task demands - informing (24%), 
refining (32%), extension (1 3%) and application 
(23%). Only 5O0/0 of tasks set however were 
categorised as appropriately matching the ability 
levels of the student. There were 40% which 
were classified as being at too high a level of 
difficulty. 

A cluster analysis was undertaken to identify 
commonly occurring types of activity structures. 
Descriptors used in this analysis were those that 
were ind iv idual ly  shown to  have some 
association wi th  the measures of learner 
involvement, namely segment purpose, delivery 
system, grouping arrangements and signal 
system. Ten such clusters were identified and 
the major ones were found to be common to all 
teachers and all units of work. The two most 
frequently occurring clusters of segments were 
based on: a) transitions with a lecture style 
del ivery and a who le  class grouping 
arrangement; b) skill practice with an active 
instruction style of delivery system (lecture/ 
feedback), and the class split into groups. 

When the learner involvement behaviour 
from the five different units of work was 
compared within similar clusters (activity 

structures), similar patterns of involvement were 
observed. However analysing behaviour in this 
way did not answer the stability of behaviour 
problem. 

It was concluded that using the activity 
segment rather than the lesson as a unit of 
analysis allowed for a meaningful comparison 
to be made between a wide range of physical 
education activities when the activity structure 
could be shown to be similar. Identifying the 
most salient features of the activity structure 
was recommended as a task for further research. 

In reflecting on the work of the teachers in 
this study it was noted that the learning 
experiences and activity structures presented by 
this group of teachers were far more subtle and 
varied than suggested by the traditional 'model 
of teaching physical education identified by 
Nixon and Locke (1 973). Teachers also seemed 
more comfortable with a view of themselves as 
manipulators of learning environments rather 
than as emitters of teacher behaviours and for 
this reason the conceptualisation of this study 
appeared to offer a more insightful perspective 
for the study and analysis of teaching - one that 
would encourage more dialogue between 
researchers and practitioners. 
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Academic Self-Concept and Attribution of Students in Malaysia Yee Su Har 



Book Review 

Curriculum Development in East Asia 
Edited by Marsh, C. and Morris, P., London: Falmer Press, 1991 

Clive B. Kings 

contribution to the literature on curriculum 
development in schools, particularly so since it 
fills a gap in the literature by providing specific 
insights into curriculum in some countries of 
East Asia. 

In the first section of the book Colin Marsh, 
who is a prolific author in the area of curriculum, 
provides an excellent theoretical underpinning 
for curriculum development and the factors 
inf luencing the development and 
implementation of curriculum. Illustrative 
examples have been used to make the text 
relevant to the East Asian context. Paul Morris 
makes a competent elaboration in the third 
chapter of some theoretical foundations of 
assessment practices. Wh i l e  Morr is  
acknowledges the effect of assessment on styles 
of teaching and learning, it would have been 
rewarding in my view if the impact of assessment 
practices on student learning had been further 
explored in terms of surface and deep learning, 
and for such learning issues to have been more 
central to this chapter and related to the first 
chapter on curriculum approaches. 

In Section 2 some of the theoretical 
perspectives reviewed in Section 1 are explored 
in separate chapters relating to the People's 
Republic of China, Hong Kong, Singapore, South 
Korea, Macau, Indonesia and Malaysia. In each 
chapter the editors' format is followed dealing 
with the geographical, historical and educational 

contexts relevant to the systems and illun~inating 
problems in these systems through case studies. 
Authenticity is given to these specific accounts 
since most of the authors reside in the system 
about which they write. As a newcomer to 
Singapore I found the chapter on Singapore a 
useful backdrop for understanding how  
curr iculum development operates in  the 
education system, and in  particular, for 
understanding how the emphasis placed on 
public examinations influences school curricula. 

As with all textbooks of this nature the 
changing political, social and technological 
environments are providing a stimulus for change 
in education systems and this means that some 
of the information given is inevitably already 
out of date. Indeed, in Hong Kong, considerable 
developments are already taking place that 
present a fundamental shift of emphasis in 
curr icu lum to school-based curr icu lum 
development which could only be indicated 
with regard to its early stages in the text. In 
Singapore the situation has changed where, for 
example, more students who would have 
otherwise enrolled in the Vocational and 
Industrial Training Board are being encouraged 
to stay on at secondary school through the 
provision of a new normal technical stream. 

Section 3 provides a drawing together of the 
issues which arise out of the studies of the 
different systems w i t h  some suggested 
implications for policy. Some examples of 
implications which can be considered in the 
context of Singapore are the need to involve 
practitioners in the development of curriculum 
policy, to ensure that policy development is not 



1 divorced from the implementation and The book makes a useful contribution to the 1 
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