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the Editor 
This is the second issue of the Researcher. It includes articles on many 
pedagogical as mathematics education and early childhood, as 
well as articles associated with the disciplines of science and arts. The first 

issues show the diversity of research interests of the NIE Academic Staff. 
We hope that the reader will find i t  informative and future issues we will 
build on this base so the readers will have a of N Research interests 
and achievements. 

Training 
For and 

Parent's Children's 
and Learning in 

Christine Clarke 

The purposeof this three year experimentalstudy 997-2000)was to investigate 
whether two parent training programmescould increase working-parent's (lower 
and middle income) direct involvement and in preparing their K2 
children to start school and to support their children's learning at home, 
particularly after school The samplecomprisedmainly parentsconsidered 
to be less likely to participate in school activities and who might find it more 
difficult to assist their children with their homework. 

Research 
There were four research questions for this study. 

i Do children's academic, language andschool skills improve as a result 
of the parent training programmes! 

ii What are the effects on parent's knowledge, confidence and level of 
involvement in their child's development and education by attending the 
training programmes? 

iii Are there differencesin outcomes the two types of training 
programmes? 
Are differences between the three groups maintained following school 
entry? 

Methodology 
investigationwas designedto identify theeffects of two types of parent training 

programmes. provided interactive parent-child guided-play sessions and 
the second focussed on the parents through workshop sessions. The 
programmes were conductedin the childcare centres that the children attended. 
The effects of the training upon the parents and their children were compared 

the year 
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with a control group from the same childcare organisation 
but where no parent training sessions were provided. 

There was a one-year follow-up phase to identify whether 
any gains made during the pre-school intervention period 
had been sustained over time and i n  the changed 
environment of the school. A replication of the study was 
conducted in thefollowing year with a new 
in the same six childcare centres but with treatments 
alternated to counter any centre effects. 

The children's progress and the of the parents' support 
for their development and learning was measured before 
and after a five month intervention phase by 
and informal tests, checklists, structured interviews and 

. questionnaires. Their progress was followed-up at two 
points during Primary One by school exam results and by 
teacher, parent and child questionnaires, 

Results 
The results of the study are summarised in point form. 

i 	 Significant improvements made in  
language and cognitive skills by the end of the 
intervention period by the children whose parents had 
attended the parent training sessions when compared 
with those in the control group, whose parents did not 
attend the parent training sessions. 

ii 	 Parents who attended the training sessions increased 
their knowledge of their child's strengths and weaknesses 
and likes and dislikes. The time spent completing 
educational activities with their child, reading 
together increased. There was also an increase in their 
confidence in being able to assist their child with their 
learning in primary school compared with the control 
group. 

iii 	There were no significant differences between the 
outcomes of the different methods of parent training. 
Both methods of parent training (parent-child interactive 
learning sessions and the parent were 
equally effective. 

iv Although there were no significant differences between 
the three groups in the Primary One examination results 

and there was a clear trend where children 
who had attended the Guided Play sessions with their 
parents scored higher results than did the children whose 
parentsattended the workshops who, in turn, performed 
better than the children in the control group. 

Most children settled well into school. The number of 
children in this study their exams was very 
small. The main areas difficulty cited by parents related 
to heavy school bags, coping with Hanyu Pinyin and how 
to'help their children with project work. Many parents 
considered that there was insufficient school-home 
communication to pre-school. There was a plea 
from parents who were not confident in English for more 
school-home communication (written and verbal) to be 
conducted in the different mother tongues as well as in 
English. These parents were also having some difficulty in 

helping their children with their homework which they 
feared would get worse as the standard of work got harder 
as their children progressed through the school. 

Conclusions 
The overall conclusion from this study was that the parent 
training programmes held during the year in preschool 
was successful in improving the children's skills and in 
empowering their parents increasing their knowledge, 
skills and confidence. The project also demonstrated that 
even busy working parents, whose main home language was 
not English and whose educational qualifications were 
generally limited, were interested in learning how to support 
their children's learning at home. The fact that the group 
differences were not maintained in primary school are in 
line with others reported in the literature. consensus of 
research is that in order to achieve longer lasting benefits, 
the interventions need to consist of fully comprehensive 
services in health, education and social support services, 
be longer-term, and have follow through support in primary 
school for at least years 1993; Horace, 1987; 
Fuerst & Fuerst, 1991 

Recommendations 
This study had sufficient beneficial effects during the final 
year in Kindergarten for consideration to be given to similar 
projects beingset-up in other preschool centres to increase 
parent involvement throughout the preschool years and 
just in Increasing parent involvement during primary 
school is also recommended. it should be noted 
that parents have differing skills and needs. It is important 
that schools consider these differenceswhen communicating 
with parentsand in terms of the roles expected and activities 
offered. 
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Lucille Lee Kam Coh Ngoh Khang and Chia Lian Sai 

The project "Developing Thinking Skills Through Problem 
Solving", was an extension of the previous project entitled, 
"Problem solving variables and the assessment of problem 
solving ability and skills in Electrochemistry"to an action 
research project that involvesa teacher-researcherteaching 
linkage and problem translation skills in actual classrooms 
and investigates its effectiveness in improving students' 
problem-solving performance and skills. The topic chosen 
for this study is Mole Concept at 0-level. 

Objectives 
The objectives of this project were to 

i Reconfirm some of the cognitive variables that have been 
found to be important predictors of problem solving 
performancein the earlier studies are also important to 
another topic at a different level (the earlier studies 
worked on the topic of Electrochemistry at A-level), 

.. 
Develop a particular teaching strategy for the topic of 
the Mole Concept to train students in some 

namely, linkage and problem translating 
skill, in addition teaching students the content 
knowledge of the topic, and 

iii Investigate the feasibility of teaching the 
students the problem-solvingskills and the effects of this 
teaching on the students' problem-solvingperformance 
and acquisition of these skills. 

Sample and 
One hundred and fifteen secondary three pure chemistry 
students from three classes in thesameschool were involved 
in this study, All the students were in the express stream 
with an average age of fifteen years. Five instruments were 
designedandadministered as pretests to the students before 
teaching the topic of Mole Concept. students underwent 
seven weeks of instruction, with two out of the three classes 
of students being taught linkage and problem translating 
skills explicitly, while the remaining class was not. The two 
classes with the same treatment were analyzed separate 
groupssoas to provide further confirmation of the treatment 
effects. Thereafter, the same five instruments were 
administered to the students as post-tests. 

Results and implications 
The results show that four of the five cognitive 
variables, ConceptRelatedness Idea fion 

Knowledge and ProblemTranslatingSkill 
investigatedare important determinants of problem solving 
success. The fifth cognitive variable, 

Knowledge although is not significant 
statistically, is important conceptually. Altogether, the 
predictor variables accounted for 48% of the variance in 
theproblem-solving performanceof the students. The study 
also suggests that the difference in the topics and levels 
appeared to have little effect on the importance of these 
variables on problem solving performance. The results also 
show that the explicit teaching of linkage and problem 
translating skill does enhance students' problem-solving 
performanceand their linkageandproblem translating 
In addition, the teaching of these skills is feasible and 
practicable in the classroom environment. 

The results of this study confirm the findings of our earlier 
studies that an effective problemsolver requires the following 
problem-solving ability and skills: 

A good understanding of and meaningfully learnt 
edge; 

Appropriateproblem-solvingprocedureswhich include 
the re-description of the original problem in a way 
facilitating the subsequent search for its solution; 

Relevant linkages of information between the 
information of problem statements and the existing 
cognitive structure 

Teachers should emphasise the above three aspects to 
improve students' performance in  
Chemistry. 

Team members: Lucille Lee Wah (Principal Investigator), 
Coh Ngoh Khang and Chia Lian 

This study was supported by the Academic Research Fund 
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Land Use Development in Singapore: A Process 
in Geographical Perspective A Summary of Results 

Tai 

Fascinated by the fast pace of Singapore's land use 
transformation since the the author has been inspired 
by an exploratory spirit to investigate the forces and ways in 
which this transformation has taken place. From a small 
project started in 1997, this land use research has been 
expanded to the scope of a book consisting of six chapters 
and 40 maps1. So far, five journal or book papers have been 
published arising from the research. The book is aimed to 
be a useful text for junior college and tertiary level students 
in Singapore and abroad. 

The path of Singapore is guided by a 
developmental and modernist approach. According to 
JohnstonandGregoryZ (1981: is defined 
as an agent which 'involves social the growth 
of a more effective and apparatus of political 
and social control, the acceptance of scientifically rational 
norms and the transformation of social relations'. Progress 
and development are modernist concepts that have been 
strongly associated with economic growth, anti-traditional 
behaviours and social rationality in  human history. 
Ideologically, this approach in the Singapore context may 
be interpreted as a dual-policy of 'middle class progressive 
regime' to justify political mandate and commitments, as 

well as a 'regime devoted to lower-class opportunity 
expansion' characterised by constant need to improve 
general of the populace. 

Singapore, political imperatives and convictions in 
improvements of material standards of living as a symbol of 
good governance is a key driving force towards changing 
the old for the new. Prevailing ideological thinking and 
economic priorities have influenced national leaders in 
action plans and scope of change, reflected in the form of 
massive multinational investments, export-led market 
expansion, transfer of technology and workforce upgrading. 
In parallel, planning concepts available of the time have 
been responsible for the ways in which urban morphology 
changes. 

Chapter 1 deals with the transformation of 
Central Area that saw thereplacementof by a dynamic 
business hub. This morphological change is  virtually an 
elimination of dualism in physical structure typical of a 
colonial port city within the old core-periphery framework. 

removal of the inherited colonial urban land-use 
structure and the built form, Singapore has seen functional 

transition from a low-ordered service-oriented central 
to an increasingly higher-ordered service centre. Since the 
early however, globalisation and widespread use of 
Internet and other advanced telecommunications between 
Singapore and global cities such as New York, London and 
Tokyo have called for a constant adaptation of the dynamic 
capitalist business world. Particularly due to the 
decentralisingand deterritorialising effects of the information 
and communications technology the new downtown 
core of Singapore is also subjected to a new challenge that 
makes the orientation of change uncertain. 

Chapter 2 examines infrastructure as a agent 
from earlier emphasis on physical infrastructure to 

infostructure a new commodity and a key product of 
the globalisation process. Infrastructure has been widely 
recognised by post-war developmentalist states as a 
precondition for economic takeoff. It supports and facilitates 
the government administration, private business operations 
and daily activities of the general public. In Singapore, it 
has also in  the last three decades to attract 
multinational corporations whose leading technology, global 
marketing networks and competitive products have bolstered 
the city-state's economy. From the1 the 
to infostructure the medium to long-term goals to 
transform Singapore into a regional trade, financial and 
knowledge-based information hub. Indeed, the plan is 
a key strategy of deepened global integration aimed at lifting 
Singapore a semi-peripheral economy to the heartland 
of the core-dominating market place. 

Chapter focuses on Singapore's industrialisation, an engine 
of growth dependent however on multinationals. 
Dependency is  perceived here as a relative term associated 
with whether the end could justify the means. the 
development process has led toa sharp rise in material living 
standards that warrants a sustained political governance, 
using multinational corporations equipped with high 
technology and world-class management skills as a means 
to lead a dynamic industrialisation drive and achieve that 
end is conceivably justifiable. The first section of the chapter 

theoretical framework and the rationale of 
industrialisation as a basis for economic development, and 
the role of the state as an initiator and facilitator. After 1965, 
Singapore's deep-rooted primary resource-based 

has been modifiedfrom a manufacturing-based 
led trade, with input from the Section two 
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investigates the industrialisation strategy and the 
circumstances in the shift from the labour-intensive in the 
1960s-1970s to knowledge and skill-intensive model after 
the mid-1 

Chapter investigates housing development. Housing policy 
i s  indeed a real test of state determination of persistence 
and vigour as it involves voters' welfare and basic concern. 
With effective implementation and Home Ownership 
Promotionby theHousingand Development Board, housing 
has largely been as a basic need issue. Nonetheless, 
by natureof its varied quality, housingreflects different levels 
of comfort to users and, to  many, a social status. 
Consequently, despite continued State efforts to upgrade 
public housing quality, housing has a social representation 

motivateshousehold mobility as an implicitpart of social 
upgrading process. affluence and rising numbers 
of the middle classes have increasingly exertedpressure for 
more private housing distinctively different from public 
housing. This rising demand has met with response from 
the State that sees a necessity to facilitate access as a 
negotiating term for support of the government's economic 
priority model. The effectiveness of this model relies 
essentially on material incentives offeredby the government 
that seeksto renovate itself frequently in response to popular 
demand. Rising aspiration for private housing is however 
hindered by price spiral and limited land 

Development of recreational spaces is the focus of Chapter 
5. In Singapore, rapid urbanisation and nature conservation 
are contrasted issues that are conflicting in objectives. 

Even with limited land space, Singapore has to fulfil a 

multiple status as a city-state, global city and nation-state. 
Toaccommodate economic growth, nature has to give way 
to the expanding environment, As an alternative, man-
made greenery is  increasingly seen as an aesthetic 
representation of nature and quality of life that can counter 
the debilitating effects of polluting, congested and 
impersonal urban life. The chapter looks at the conceptual 
relationship between recreation and quality of life as welt 
as the complex triangular relationship of growth, equity and 
environmental preservation. 

The last chapter re-examines Singapore and the 
interdependent world with which it is well integrated by 
trade links and technology transfer. Dependent on external 
resources varying from fresh water to highly complex 
issue such as use of international capital, technology, and 
foreign talents, further land use change i s  expected to 

continue to be influenced by such links. Impact of 
globalisationon Singapore is also examined with respect to 
how the nation wouldhaveto facean increasingly uncertain 
world and future to stay cohesive. The sense of vulnerability 
is constantly felt in each stage ofrising globalisation, where 
protectionism and cyclic recessions persistently threaten 
Iiberalised trade. 

Book publication i s  being negotiated with 
Academic Publishers. 

John R. Gregory D. 1 The Dictionary of Human 
Geography. Oxford. 
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Shoot Communication CertainTemperate and 
Crops Grown In The 

He Jieand Lee Sing Kong 

Aeroponics, the technique of growing plants by bursts of 
nutrient spray, a method to produce temperate or 
subtropicalcrop in the such as Singapore-Vegetables 
such as lettuce, tomato and capsicum can be grown all year-
round in the tropics only by cooling their roots while their 
aerial parts are grown under hot temperature. 
Our preliminary results indicatedthat coolingthe root-zone 
of these crops has changed their growth pattern, increasing 

ratio Lee, Plant Physiology, 152, 
387-391). The high ratio could be due to more 
photoassimilate being channeled into the harvestable 
proportion of the crop, thereby increasing efficiency of 
production. Generally, in addition to water and minerals, 
roots provide shoots with a number of compounds, which 
are essential for growth. It is likely that a combination of the 
direct effects of temperature on root respiration and root-
shoot "signals" by planr hormones responsible for the 
changes of photoassimilate partitioning that remains to be 
investigated. 

Objectives 
The project was mainly concerned with investigating the 

, effects of root-zone temperature on source-sink 
relations (photoassimilatepartitioning] 

ii regulation of photoassimilate partitioning 

Plant and cultural methods 
Aeroponically grown butterhead lettuce L. 
cv. and capsicum (Capsicum L) were used 
as experimental materials. transfer experiments were 
conducted3 weeksafter transplanting. Half the were 
maintained at their original RZT or 

(A-RZT)], and the other half were transferred 
to the other There were thus RZT treatments: 

A-RZT, and The transfer 
experiment was performed three at different times of the 
year with similar results. 

Methodology 
The effects of on source-sink relations was by feeding 
radioactive Cytokinins such as ZR and DHZR 
was determinedby method with microtitration plates 
(Automatic Microplate Reader, Bio-Tek lnc. 
USA). 

Main results 
Our studies indicated that another advantage of the 
aeroponic system was an increased harvest index due to 
higher ratio inducedby cooling the rootsof lettuce 
and capsicum plants grown under hot fluctuating ambient 
temperature. The high ratio was due to more 
photoassimilate being channeled into the 
proportion of the crop, thereby increasing efficiency of 
production. Our results also suggested that "chemical 
signals" such as cytokinins produced by cooling the roots 
of temperate crops grown in the tropics moving form 
to shoots may affect photoassimilate partitioning. With the 
understanding of photoassimilate partitioning and the 
regulation of partitioning in plants grown under given 
conditions, certain exogenous growth regulator could 
probably be appliedto the plants to enhance photoassimilate 
distribution to harvestable organs. 

Our achievements on using aeroponic technologies to 
investigate the shoot-root communication of plants 
(academic research) and to produce high value vegetables 
(commercial have gained international 
recognition. He Jie invited as a key speaker to give 
a talk on "Control of the root environment with aeroponic 
technology" for the NCL Workshop entitled "Control of the 
Root Environment with Soil-less Technologies"on 26 April 
2001 in Auckland, New The workshop was 
organized by The Horticulture and Food Institute 
of New presentationof the keynoteaddress 
was well received. 

Some of the results have been published in the following 
journals and 

Dodd, I.C., He, 
C. (2000).Journa

He, Dodd, I. C., 

C. 
lof 
and Lee, 

Lee, K., and 

(2001). Journal of 
Experimental 52,1323-1 330 

He, and Lee, (2001). ofEnvironmental and 
Experimental Botany, 46 

Dodd, C, He, and Lee, S. K. Chapter 2,  pp. 
41'. In: in Crop Productivity Under 
Different Environments. (Ed. N. A. Khan). Scientific 
'Publishers, Jodhpur, 

study was supported Academic Research Fund 
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An Exploratory Analysis of Practices In 
Primary Classrooms 

Agnes Chang Shook Cheong, Berinderjeet Kaur, Koay Phong Lee and Lee Ngan Hoe 

With the promotion of infusing thinking skills and IT into 
lessons in the Ability Driven Approach to Education, this 
research study attempted to investigate the current 
pedagogical practices in primary Mathematic classrooms. 
The study spanned over two years from 1998 to 1999. 

The study involved video-taping of five one-hour Primary 
mathematics lessons of four teachers, two from a premier 

school and two from a neighbourhood school. The four 
team members undertook the video-taping of lessons and 
the interviewing of teachers in the two sample schools. 

Methodology 
Classroom observation and videotaping were completed 
within two months. The videotapes were viewed by 
members of the research team and the time spent on each 
type of classroom interaction was noted. The classroom 
interactions were broadly classified under the following 
categories. 

Table 1: Categories of Classroom Categories 

Category Description of how instructional time 
i s  spent: By teacher By pupils 

Preparation for 
Activity 

Preparing pupils for their activity and 
lesson delivery giving out materials, 
reorganising the seating of the pupils, 
etc. 

Teacher Talk 

Pupil at Work 

Pupil Talk 

Pupil Response 

Teacher Question 

Giving instructions, explaining 
concepts, giving examples, assigning 
homework, giving information, etc. 

Doing seatwork, working in front of the 
classroom on OHP or chalkboard. 

Making comments, asking questions, 
clarifying any doubt, etc. 

Responding to teacher initiated 
questions or prompts either in chorus 
or individually, etc. 

Asking the class or individuals 
questions. This included reading out to 
pupils the questions of a quiz 

sums). 

The four teachers under observation had varying experience 
and were chosen by the principals of their schools. The 
lesson plans were examined closely and compared with the 
lessons observed. The lesson plans prepared were 

structured with higher order thinking skills infused at 

appropriate junctions in the lessons. 

Results 
Though the two schools were attended by pupils of different 
abilities, analyses of the videotapes from the two schools 
revealed that classroom in both schools were 
mainly teacher-directed. Two thirds of the time in each 
lesson was spent in Teacher Talk and Pupil at Work (Group 
and individual). Pupils were allowed to discuss duringgroup 
work, but interaction with the teacher was purely restricted 
to answering teacher-initiated questions or seeking 
classification from the teacher. Some thinking questions 
were attempted but little follow-up was evident to develop 
deeper thinking. 

The nature of mathematics encouraged comprehension and 
application questions being asked and we were not 
disappointed. However, good opportunities were often 
overlooked for the applications of error analysis and 
inductive thinking. Error analysis was still an uncommon 
activity in these mathematics lessons. 

The OHP, whiteboard, published worksheets, teacher or 
school produced resources were materials used during 
lessons. programme, CD and other 
computer software were rarely used. The textbook used in 
both schools was the Primary Mathematics P5 by 
Teachers from the premier school also used 
reference books like Critical Thinking Activities by Dale 
Seymour and Mental Sums Booklet. 

In the premier school, which is  one of the primary schools 
for gifted children, pupils were also provided wi th 
enrichment activities (usually meant for gifted pupils). 
However, their activities were not tailored to enhance any 
one thinking skill. Pupils in the neighbourhood school did 
not enjoy the privilege of enrichment activities. One of the 
teachers in  neighbourhood school attempted an 
ambitious activity - a classroom-based maths fair. Pupils 
were expected to move from station to station to complete 
some mathematical task. It was not too successful as pupils 
were not clear about the task procedures. 

Classwork and homework focussed mainly on practices to 
consolidate the concepts, knowledge and skills. 
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Conclusion The new educational initiatives on infusing IT and thinking 
It i s  evident in both premier and neighbourhood skills into lessons were introduced only in late 1990s. It 
that attempts were made to change pedagogical practices takes time for teachers to experiment and practise the 
to incorporate group work, peer discussion and questions infusion of thinking skills and IT into their lessons. Unless 
to stimulate thinking. However, the progress was and the teachers can internalise the thinking skills and feel 
the classroom was teacher dominated. Fusion of IT confident in using IT software, changes in classroom 

into mathematics lessons was not very evident even in the practices may not be revolutionary. 

premier school. 


Application in the Diagnosis of Diseased Tissues 

This research project reports investigations of light 
propagation in the tissue by Monte Carlo modelling, 
induced autofluorescence spectroscopy and the 
dynamics of autofluorescencedecay in normal and tumour 
human colonic tissues. Two instrumentation systems were 
developedtoadvancethis research. model was 
developed to further improve the understanding of 
macroscopic spectroscopic measurements. 

A laser-basedfibre-optic spectrofluorimetric system was 
developed to study the steady-state and time-resolved 

spectroscopy of in vitro human colonic 
tissues using visibleexcitationwavelengthsranging from 420 
to 670 Several distinctive features of macroscopic 
spectral propertiesof normal andtumour tissues were found 
and analysed i n  detail. The fluorescence lifetimes of 
abnormal colonic tissues were foundto shorter than 
of normal tissues, suggesting the occurrence of an 
enhancementof non-radiativerelaxation as tissueprogresses 
from normal to the pre-malignant and the malignant states. 
A diagnostic algorithm based on the ratio of 
intensities at 550 to that at 630 or 680 nm was found to 

be able to distinguish colonic tumours from normal tissues 
with a high degree of sensitivity and specificity. This 
diagnostic criterion may form a basis for a new surveillance 
technique(guidedbiopsy) for patients with tumour colonic 
tissues. 

The spectrofluorimetric system was extended to 
study the photobleaching process of in 
normal and tumour human colonic tissues in vitro during 
continuous exposure to laser light. The effects of exposure 
time and intensityon thebehaviourof the autofluorescence 
decays were investigated in detail. The dynamics of 
autofluorescence in colonic tissues were 
found to fallow a double exponential function, with the fast 
decay term correspondingto and 
a decay term representing the submucosa 
photobleaching from deeper tissue layers. 

Chee 

A rnicrospectrophotometric(MSP) system was developed to 
further investigate microscopic spectral properties and 
images of autofluorescence emissions in human colonic 
tissues under the excitation of laser light at 442 nm. The 
microscopic properties on structures, 
fluorophores micro-distributions and intrinsic fluorescence 
spectra in individual tissue layers in the were obtained. 
The differencesin the microscopic characteristicsof normal 
and tumour tissues were investigatedona microscopic level. 
The data on intrinsic fluorescencemicroscopyand imaging 
and histological Organisation of colonic tissue provide a 
basis for the explanation of macroscopic 
in vitro or in 

A five-layer colon optical model (epithelium, lamina 
muscularis submucosa, muscularis was 

based on the data obtained, namely, (a) the 
histological structures of tissues, (b) the microscopic 

distributions in the tissue, the intrinsic 
fluorescence model also uses the published 
optical parameters of colonic tissue. Using this theoretical 
model, the fractional contribution of the tissue 
in the colon to total measured autofluorescencesignal was 

found to be which was very close to the 
coefficient value of obtained in 

experiments. Moreover, the 
autofluorescence spectrum was also reconstructed 
theoretically according to the new model. This simulated 
autofluorescence spectrum agrees with the 
experimental spectra. Thegoodagreement 
between the experimental and the theoretical results 
indicates that the quantitative relationships between 
microscopic properties of colonic tissue and the 
macroscopic autofluorescence measurements have been 
establishedby this theoretical modelling. 

The results of this project provide a solid foundation for 
understanding the macroscopic and microscopic spectral 
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characteristicsof laser-i nd uced autofluorescence of human 
colonic tissues, and elucidating the effects of tissue optics 
on the macroscopic autofluorescence measurements. 
Moreover, the results are also useful to aid in  the 
interpretation of the underlying mechanisms by which the 
laser-induced autofluorescence spectroscopy is used 
to tissues from normal study 
'forms the foundation for developing an optimum algorithm 
for the implementation of a system for colonic 
endoscopy. Further research on the endoscopic 
autofluorescence imaging of colonic tissues is now in 
progress in our laboratory. The results from the investigations 

have been used to upgrade the Biophysics module 
in areas concerning laser applications in medicine. The 
experimentation systems of the project provide practical 
activities for (Biophysics)course as well as for Advanced 
Postgraduate Diploma in Life Science course. 

Team Members: Tek Chee (Principal Investigator), 
Diong Hoong, Huang Zhiwei, Kay, Francis 
Seow 

This study was supported by the Academic Research Fund 

Mathematics Exploration 

Zhao, 
 Cheng Ang, Gerald Cheang, Rosalind Phang andWee Tang 

The Learning Mathematics Through Exploration and 
Connection project was approved by Research Fund 
Allocation Committeeon 5 August 1998 and completed in 
March 2001 were nine colleagues from Mathematics 
and Mathematics Education Academic Group who 
participated in this research project. 

There were two main objectives for this project. 

i to provide a good set of standardizedteachingmaterials 
on the internet which could be used by lecturers and 
students. These materials be integrated with other 
useful materials; 

i i  to create a good environment for the use of computer 
algebra system that would enable students to better 
appreciate mathematics through simulations and 
exploratory examples and exercises. 

During the period of 1997 to 2001, at the National Institute 
of Education there were six different Mathematics 
content modules taught to first and second year 
students. These modules provided students with the basic 
definitions, theorems, algorithms and skills for proof and 
computation. Basic commands for Maple were also 
at the very beginning. Most of the more advanced modules 
have these basic modules as pre-requisites. Although there 
was a prescribedsyllabus far each module, there could be 
considerabledifferences between what i s  taughtby different 
lecturers. Furthermore, a lecturer couldpossibly repeat what 
was taught in an earlier module. It is also not uncommon 
for students at advanced levels to claim that they were not 
taughtcertain topics or concepts thatwere supposedto have 
been taught in the pre-requisite modules. 

Many such problems arise because of a lack of a set of 
reasonably detailed and standardized notes that are easily 
accessible.We believe that an ideal solution is to put these 
notes onto a so that both lecturers and students 
can access them at any time. Furthermore, advancedstudents 
may need to refer to the many theorems or 
algorithms introducedin the modules. It would 
be very time consumingfor students to look up several books 
simply to understandone concept or theorem. Having such 

will help these students retrieve past year 
notes more easily and quickly. 

In the coupleof years, aComputer Algebra System 
namely Maple, was used in  the teaching of some 
fundamental and advanced We found that the use 
of Maple enhanced the students' understanding of the 
concepts. A well-designedsampleMaple worksheetprovides 
students with new opportunitiesto explore the mathematics 
on their own. One way to facilitate such is to 
attach relatedMaple worksheetsto the noteson the 
so that the users can open the worksheetsimmediately after 
reading about the concepts or theorems. 

The Project 
In the light of the above-mentionedbenefits, we embarked 
on a project to establish a system that contains sets of first 
and second year undergraduate mathematics notes in  
reasonable detail. These notes were linked within each 
individual module as well as between different modules. 
Maple worksheets were also attached to notes wherever 
appropriate. One of the major decisions that we made 
concerned the platform to be used to present the notes 
online. While HTML might seem the most logical, popular 
and convenient choice for publishing text and graphics 
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on the web, it may not be the most appropriate for 
mathematical documents. In mathematical documents or 
lecture notes, one would expect many mathematical 
formulae and equations. Unfortunately, HTML does not 
handle mathematical formulae and equations very 
The team eventually decided on writing the notes in PDF 
(portable document format) files that can be read using the 

available Acrobat Reader. The choice of using PDF 
files was made because: 1) PDF files are very small, 2) 
convertingMS Word files to PDF files is a trivial process, 
links between parts of the documents may be made fairly 
easily, and PDF files can be downloaded very quickly. 

Main Achievements 
A collection of lecture notes for modules Algebra Algebra 

Calculus Calculus Statistics I and Discrete 
Mathematics I are now linked to each other and available 
on a web site. The notes for each are internally 
linked. One can search for and move to any other part from 
every page. The system we have constructedis the only one 
we know of that contains coherent lecture tutorials 
as well as Maple worksheets for so many different modules. 
Six lecturers who have taught the modules far several years 
prepared the notes. The students can now access this system 
through the Internet to search all definitions, theorems, 
examples and algorithms in Year 1 and Year 2 Mathematics 
modules and preview what i s  to be taught in new semesters. 
They can also explore various mathematical 'ideas and 
concepts by using the sample Maple worksheets. 

The system provides a framework that makes further 
expansion much easier. Another benefit was that all team 
members learnt a great deal about producing online 
documents, especially PDF files. The project has also 
promoted the systematic use of Maple V, a very powerful 
computer algebra system for the teaching and learning 
undergraduate mathematics. 

Future Development 
The conversion of the notes into PDF format has its 
limitations, although this format is the most appropriate for 
our requirements at this time. We be reviewing this mode 
of presentation in light of better ways of presenting 
mathematical material on the web. The Maple worksheets 
are not used within the browser. When a worksheet is 
launched, it appears in a separate window. This may create 
some difficulty for some users. We need to address this 
problem in the future. Also more sample Maple worksheets 

be put into the system. The system will be to 
include teaching of Year 3 and Year 4 modules. 
With the implementation of new syllabus we also need to 
update the notes. future, this system could be 
developed into a system for remote learning. 

This project was supported by the Research Fund 

Young Children's their World 

Potter 

This collaborative research project is being undertaken by 
Potter and Professor Freda of the de 

Institute of Early Childhood and Family Studies, University 
of South Australia. 

The study focuseson how children perceive and understand 
their experiences of life-in Australia, New USA 
and Singapore at the beginning of the century. It is  
based on the belief that children have competency and a 
unique perspective. 

The aims of this project are to explore 6 - 7 year 
perceptions of social, cultural and moral issues relevant to 
their world, to examine the influence of mass media and 

technology on their thinking and to assist early childhood 
educators in their understanding of children's thinking in a 
rapidly changing and increasingly diverse world. This should 
facilitate the planning and implementation of responsive 
curriculum. 

There havebeen many studies of children around the world. 
In Australia Amato (1987): in 
England & (1 968, Segloe, Pringle 
&Wedge (1972) and in the United Stares, 

In New Ritchie and 1978) 
surveyed child rearing practices and there have also been 
two longitudinal studies of children's development' 

et 1989; Silva, 
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Most studies, however, have emphasised an external view 
of children's knowledge, thoughts and competency as 
opposed to listening to children talk about how they perceive 
the world. Children have been constructed as vulnerable, 
in need of protection and lacking competence with their 
lives which are directed by adult determination and interest 

Morrow & Richards, 994) 
and Qvortrup argue that children, group, have 
been invisible and excluded by the social sciences just as 
women were two decades ago. 

Moreover, there has been growing criticism of the pervasive 
dominance of psychological models of child development 
and children's voicelessness 1994; Prout & James, 
1990). Sociologists and educators arebeginning to recognise 
the importance of understanding how children 
aspects of their experiences within home and school 
contexts. Indeed, there is  growing interest in how children 
construct themselves and their position in their world. 

countries have a strong belief i n  the 
importance of children's viewpoints and understandings. 
Deliberate efforts have been made to include these in 
research. This arose from the realisation that recent social 
and economic changes affected children as well as parents. 
As a result, research into how children understood and 
experienced their world was undertaken. (Dahlberg, 1990, 
1991; Doverborg & Pramling, 1993; 1990; 
Sol berg, 1 

Our study is part of an international movement toward giving 
a priority to the meanings which children construct about 
their experiences in the context of their everyday lives, 

This qualitative research project taking an interpretive 
approach to investigating by interview, young children's 
perceptions of their world. A semi-structured interview 
schedule has been devised to use with a group of 500, 6 -
year old children across five cultures. An effort has been 
made to reflect gender balance, sociocultural diversity, 

schools, urban/ near rural children and 
children in the sample. All interviews are 

being audio taped and transcribed. Interviews are being 
conductedby the two researchers on a basis with young 
children in afamiliar setting. The interview schedule i s  used 
to encourage children to express their opinions relating to 
the roles and responsibilities of and family members, 
culture, issues relating to social justice, safety, school, mass 
media, popular culture and religion. 

Discourse analysis will facilitate the description of children's 
experiences in the domains mentioned above. SPSS software 
will be used to help identify similarities and differences 
between children's experiences according to gender, cultural 
group, sociocultural factors and parents' education and 
employment. 

Theparticular age group hasbeen selectedbecause children 
of this age are becoming increasingly articulate. They are 
aware of mass media and technology and have been at 
school long enough to have opinions and social 

justice issues. They are relatively with strangers in 
an interview situation in their school setting. 

The study will provide valuable and up to date insight into 
children's thinking about childhood at a time when there 
have been vast changes in the family, childcare, education, 
environment, economy and society. Such insight be 
invaluable to childhood educators professionals and 
policy makers. 

Findings of the research will be published so they can be 
usedby students in teacher education programs at both the 
undergraduate and postgraduate levels. 
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Commonly reported findings on students' perceptions of 
mathematicsas a domain indicatethat the view is held 
more among boys, on average, than among girls. 
We were interested to know if this pattern of beliefs was 
still evident, andwhether differences would be foundamong 
Australian and Singaporean students. 

One of the most frequently used instrumentsfor measuring 
students' perceptions of mathematics as a male domain is 
the Mathematics as a male domain [MD] of the 
Fennema-Sherman Mathematics 
& Sherman, A new instrument, the Mathematics as a 

domain scale was devised to address these 
criticisms of MD. Following a first trial, a few changes 
weremade and the scale was findings reported 
here are from the second trial of the new instrument. 

The study 
What does the new instrument look like? 
The Mathematics a gendered domain scale is made up of 

three subscales: Mathematics as a male domain, 
Mathematics as a female domain, and Mathematics as a 
neutral domain. Some items included in the new scale are 
loosely based on those from the Fennema-Sherman 
Mathematics as a male domain subscale. reflecting 
contemporary researchfindings in thefield werealso written. 
On each items were included which related to 

the following factors identified from the research literature: 
ability, career, general attitude, environmental factors, peers, 
effort and task. Sample items andthe factors they 
represent are shown on Table 

Table 1. Selected items fromtheMathematicsas a gendered 
in scale 

& FACTOR ITEM 

Male domain - ability Boys understand mathematics 
better than girls do 

Female domain - career Girls are more suited than boys 
to a career in a 
related area 

Neutral domain 
- general attitude 

Students who say mathematics is 
their favouritesubjectare equally 
likely to be girls or boys 

Male domain 
- environment 

Boys are encouraged more than 
girls to do well in mathematics 

& FACTOR ITEM 

Female domain - peers Boys are distracted from their 
work in mathematics classes 
more than are girls 

Neutral domain - effort Girls and boys are just as likely 
tobe lazy in mathematicsclasses 

Male domain -task Boys, more than girls, like 
challenging mathematics 
problems 

Each consists of 16 items. The response format for 
each is a 5-point Likert-type scale ranging from SD (strongly 
disagree) to SA (strongly agree). A score of one i s  assigned 
to SD responses and five to SA responses. The range of 
possible scores on each is 16-90. 

The questionnaire used in this study included all 48 items. 
They were presentedin a mixedorder. A space for comments 
was provided at the end of the questionnaire. 

The sample and methods 
Australian and Singaporean students in  grades 7-10 
completedthe questionnaire. In each country, the students 
attended a single large co-educational secondary school. 
The sample sizes are in Table 2. 

Table 2. Sample sizes 

Country Unknown gender 

Australia 

Singapore 264 

Datafromthe completedquestionnaireswere 
For each of the three scales statistical tests were 

f 

conducted to compare the responses of boys and girls and 
to examine if differences existed in the views of students in 
the two countries. 

Findings 
The results of the analyses exploring for differencesin mean 
scores on each by county and gender were as 
follows: 

Male domain: 
Students did not stereotypemathematics strongly as a male 
domain (mean scores 3). However: 
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Singaporean students believed more strongly than 
Australian students that mathematics was a male 
domain. For the Singaporean students, this was true for 
the females and for the males 

4 males believed more strongly than females that 
mathematics was a male domain 

Female in: 
Students did not stereotype mathematics strongly as a female 
domain (mean scores 3). However: 

females believed more strongly than males that 
was a female domain. 

Interestingly, mathematics was stereotyped slightly more 
strongly as a female domain than as a male domain by 
students in both countries. 

Neutral domain: 
In general, students strongly agreed that mathematics was a 

gender neutral domain (mean scores However: 
males were less convinced of this than were females 

We were also interested to know if there were differences 
in views of and females within each country. 
results of the analyses were as follows: 

Among Australian students, males were: 
more convinced than females that mathematics i s  amale 
domain 

Among Singaporean students, males were: 
more convincedthan females that mathematics i s  a male 
domain 
less convincedthanfemales that mathematics is a female 
domain 
less convinced than females that is  a neutral 
domain 

Conclusions 

A very positive outcome of this study was that students in 
Australia and Singapore generally much more 

strongly that mathematics is a neutral domain than either a 
male or a domain. Australian students, however, 
appear to believe this to a greater extent than their 
Singaporean counterparts. it was found that females 
held less stereotyped views than Although beliefs 
were not strong that mathematics was a male domain, in 
both countries males were more convinced that this was 

the case than were females. This latter finding i s  consistent 
with earlier reported research 

Of all the groups, Singaporean males appeared to hold the 
most stereotyped beliefs about mathematics. Compared to 
Singaporean females, they believed more strongly that 
mathematics was a male domain, and less strongly that it 
was a or neutral domain, Compared to Australian 
males, they were more convinced that mathematics was a 
male domain. 

An unexpectedfinding that is worthy of further exploration 
was that mathematics was stereotyped more strongly a 
female domain than as a male domain, except among 
Singaporean males. This finding among Australian students 
may reflect students' scores on large scaleexaminationssuch 
as the Victorian Certificate of Education and a growing 
perception that boys are now the disadvantaged group 
academically, a view receiving much media attention (see 

1 

From previous research in the field of gender issues in 
mathematics education, we know that attitudes and beliefs 
can impact on individuals' performance levels and influence 
decisions to persist with studies in mathematics at higher 
levels. results for students in the middle years of 
schooling indicated no gender differences in the 
performance levels of girls and boys in either Australia or 
Singapore. Yet, our results revealed differences in the extent 
to which students in each country stereotype mathematics. 
The data gathered in this study cannot provide explanations 
for the findings. Perhaps there are differences that 
partially account for the differences in students' responses. 
There may also be differences in parents' and teachers' 
expectations of students. Perhaps variations in curricular 
emphases) teaching methods, and assessment strategies in 
the two countries are implicated. If equity in mathematics 
learning outcomes -performance levels and participation 
rates-is tobeattained, researchi s  neededto pinpoint 
the factorscontributing to beliefs related to the 
stereotypingof mathematics. 
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of (Applied in 2000 

Name of Candidate Title of Dissertation 

Jade Chin Correlates of Help-Seeking Behavior in Singaporean Lim Ming 

Wendy Choh Ssu Teachers' Conceptions of Intelligence and Their Attitudes 
Toward Pupils in Special School 

Quah May Ling 

Yin Ping Teachers' and Students' Perception of Discipline in a 
Secondary School 

Ang Wai Hoong 

Daniel Dominic Goh 
Oon Sye 

The Social Adjustment of Teenage Boys in Residential Home Esther Tan 

Coh Siew Lan Case Study on Resilience and Desistance of Adolescent 
Offenders 

Lee Boon Ooi 

Ho Choon Kkim The Orientation, Learning Approaches and Creativity 
of Singapore Students 

Ng Aik 

Pamela Ho Lei Kuan Exploratory Study of Factors in Group Counselling that 
Enhance a Sense of Connectedness in Adolescent Girls 

Eleanor Wong 

Molly Ho 

Laurence Ho Min 

Coping StrategiesofCounselling Professionals 

The Relationship between Personality and Counselling 
Orientation 

Ai Choo 

Cheng Yuanshan 

Bin Mahd Yunos Teachers' Perceptions of Pupils' Desirable Learning Activities Tan Girl 

Kek Lay Yan The Correlates of PrematureSchool Leavers in Secondary 
School 

Poh Sui Hoi 

Angela Khong Lay Ching An Instrument for Premarital Counselling (PREPARE) in 
Singapore 

Tan Wee Kiat 

Krishnan Thamarai Kanni Coping Strategies Between Gender, Academic Streams and 
Age Croups in a Sample of Singaporean Adolescents 

Vilma 

Lathika Devi Adolescents' Perceptions of Parenting Styles Ai Choo 

Wai Chung Parent-ChildInteraction: Teens with Mild Intellectual 
Disability 

Mary Cherian 

Leong Yoke Marital Satisfaction's Profile of Singapore Couples Tow Yee 

Amy Lim Kin Kuen A Comparison between the Learning Styles of High-Achieving 
and Low-Achieving Pupils in a Primary School 

Cheng Yuanshan 

Lim Soon Interpersonal Effectiveness of Information Technology 
Professiona 

Tay-Koay Siew Luan 

Ling Hua The Coping Strategies of At-risk Adolescents Ian Smith 
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Lok Mee Hing The Relationship between Working Memory and Mental 
Addition 

Hong Ee-Li 

Ong Cheng Hong The Relation between Emotional Intelligence and 
Psychological Well-being 

Wong Shyh Shin 

Bte Samion Perceptions of Their Therapeutic Alliance with 
Traditional Healers 

Cecilia Soong 

Sandra Kunalan Explanations and Young Children's Vocabulary Acquisition Dennis Rose 

Susan Siow San San A Study of Adventure-based Groupwork for Adolescents Khoo 

Tay Exploratory Study of 'Turnaround' Process of At Risk Youths Eleanor Wong 

Teo Bee Transmissionof Style Tan Wee Kiat 

Dorothy Teo Cheok Heng Coping with Basic Military Psychology Tay-Koay Siew Luan 

Stephanie Wong Han StimulatingInterest and Involvement in the Learning Process 
of Pupils in a Primary Six EM3 Classroom 

Hong Ee-Li 

Yong Ming Lee Studies of the Phonological Awareness of Bilingual Chinese 
Kindergarten Children 

Linda Can 

Master Arts Management) in 2000 

Name of Candidate Topic of 

Agnes Ang Kim An Investigation into the Related 
to Teachers' use of Computer Technology in the School 

Wing 

Au Sau Kheng Teachers' Perceptions of the Leadership Qualities of 
Heads of Department in a Neighbourhood School 

Zhang 

Lee Kok Hong Relationship of Factors to Commitment 
and Sense of Efficacy in a Secondary School 

Rosalind Mau 

Md Alam Beliefs and Attitudes of Asian Navigating Officers and 
Maritiem Professionals Regarding Bridge Resource 
ManagementTraining 

Daniel Soucie 

Phua Kia Wang Partnership in St. Andrew's JuniorSchool Keng Choy 

Chong Liang Strategic Marketing Management of Pre-Schools Daniel Soucie 

JimmySeah Han Meng A Study of the Perception of IT Competencies of 
Teachers in Secondary Schools in Singapore and 
Their Commitment to Computer Learning 

Wing 

Irene Tan Paw nee 
Wee Gyuk 

Evaluation of the National Education Programme in a 
Secondary School 

Tan 

Tea Ceok Sian Team Learning in St. Thomas Secondary School Chong Keng Choy 

Wee Pat Heads of Departments (HODS)as Facilities Leaders Zhang Yenming 

Sheila Esther Wee Suyin ManagingFacilitator Competencies in Learning Circles Rosalind Mau 

Kim Lian ManagingTeacher Development to Integrate 
Technology into the Curriculum 

Susan Morriss 

Joan Pek of Peer Coaching in a Secondary 
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