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Educational research at a key juncture,In what to be quaintly 
referred as 
 havebeen to 
for solutions to complex cultural and economic problems 
faced by have termed industrial, 'postindustrial' and 
'advanced These include not only questions about the 

skills and for new and markets, 
fur theadvancementof knowledge and science, with 

new and media and technologies - but as well 
and questions about of schools in formation of and 
ideologies, discoursesand forms, dispositionsand 

In years, therehasbeena push in the USby government 
to what counts as educational research to classical 'controlled 

design' only. As part of a 'evidence 
based Bush has enforced this focus on what they 

a 'medical modelr of research by tying all I funding for lower-
the of 'scientifically reading programs. 

this is that federal and state will fund those 
canclaimtohave verificationofefficacy by research. 

argued policy is a Logical, viable and 
of educationalsystems and, moregeneral 

and economic (Luke, 2003; in press). But many of us in the 
community have also argued that such an 

on broad, rich and data, on 
varied analyses and interpretations of the meaning and 

data. 
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discourse analyses, action research, even 
experimentaldesign, as well as economic and 
demographic analyses have been factored out of many 

decisions on program adoption and 
implementation. Quite ironically, even classroom 
observational work - key to understanding how teaching 
and [earningoccurs, what it looks like and its consequences 
for students - does not figure these new US policies. 

Two historical forces have contributed to this: first, the 
contraction of public funding for education and for 
educational research in the West; andsecond, the ostensible 
'failure' of educational systems and of research to 'solve' 
some of the very profound and deep seated social, cultural 
and economicproblems facingthese baseline 
problems in the West include: the effects of poverty, cultural 
and linguistic diversity on educational attainment; changing 
patterns of social mobility, economic engagement, and 
access to social institutions; alienation and criminality 
amongst youth; and, a powerful emergent problem, the 
issues of retraining and workers who lose their jobs 
in rapid economic shift. A simple point: these are complex 
social, economic and cultural problems- not educational 
problems per se. 

I think the justifiable response to this i s  that education and, 
more specifically, schooling has and is asked to do far too 
much on its own in such societies. Despite its promise, as 
Basil Bernstein stated almost 30 years, 'education cannot 
compensate for society'. In andof it cannot right all 
wrongs. In andof itself,it cannot reorganize material and 
social relations, it cannot generatenew modes of cognition, 
abstraction or intellectual In and of education 
cannot reshape normative identities and beliefs, nor can it 
shift labor market productivity, trade deficits and 
Furthermore, to ask schools and teachers, much less 
educational researchers, to address myriad complex social 
and economic problems in  dense and change-resistant 
Western national contexts is, simply, to ask for outcomes 
and interventions that, at worst, are beyond their purview 
and possibilitiesor, at k t ,  requirethe coordination of their 
work with thatof a range of others, from familiesandparents, 
community elders, secular and non-secular organizations, 
public, non-government and privatesector institutions. My 
point here is that part of the dilemma facing educational 
research in the West has been an overestimation or, more 
precisely, misestimation of the power of 
schooling and educational research. This has left schools, 
teachers- and the enterprise of educational research more 
generally in an extremely vulnerable position in  these 
countries. 

This isn't to say that education systems and educational 
research cannot 'make a difference'. But it is to say that 
they can only make a difference if  there are at least two 
forms of what we term 'alignment': the alignment 
of community, government and institutional interventions 
of which education and schooling i s  but and (2) the 
alignmentof a rich, broad repertoireof approaches, 
and paradigms of educational research around the 
pragmaticsof the solution of specific educational problems 
in ways that consider and address their relevantand related 
social, economic and cultural conditions and contexts. 

Education and educational research can make a substantial 
difference i f  and where there i s  coordinated 
governmental, institutional, non-governmental and private 

focusing of effort, resources and to the 
achievement of specific outcomes for learners, their 
communitiesand their pathwaysthrough cite 
some examples, a new scienceor IT approachcan have an 
effect if government and the private put in place the 
conditions for investment, for expansionof these sectors of 
the economy, for a transfer and utilization of educationally 
acquired skills, tools and capital to non-educational 
contexts. Another example: new approaches to language 
teaching might get much better 'grip' or 'traction' 
sustained improvement of students' language where 
community and civic conditions exist for the languages to 
be used in everyday contexts, where specific registers and 
practices taughtand learnedin schoolsactuallyhavetransfer 
and value in everyday lives. It is axiomatic in the language 
planning literature that no matter how good the pedagogy 
or curriculum, that the articulation of language acquisition 
into sustained language competence requires ubiquitous 
and organic everyday contexts of use. 

Yet another example: particular approaches teaching 
reading might improve children's breadth and depth 
of textual experience i f  and where there are available print 
resources, and work is valued in 
in workplaces, in community secular and non-secular life. 
My point then is that whether and where educational 
interventions might make a difference in achievement, in 
transfer of training, in the use and of 
educationally acquired ski i s  contingent on 
educational' contexts and conditions. Not surprisingly, the 
possibilities for such alignments are much more possible in 
Singaporethan elsewhere: because of scale of the system, 
because of concerted government and private sector and 
community commitment to education, because of synergies 
between ministries and sectors of the community. 

My secondconcern is to align rather thanopposedistinctive 
approaches to educational research in the interests of 
identifying and solving key As John Dewey 
argued, education-for that matter, art, scienceand at other 
forms of endeavor itself is or 'goal 
seeking'. This was a core principle of James, Dewey, Mead 
and philosophic pragmatism. In this light, we can 

educational research as a form of pragmatic, 
multidisciplinary solvingf intellectual work. As 
such, it can draw upon a rich palette of social scientific 
approaches and models - quantitative and qualitative, 

and critical-interpretive. In a world of risk, 
indeterminacy, 'fuzziness' and contingency- the problems 
facing educational systems require a rich, rather narrow 
approach to educational research. Let me explain with a 
now familiar example drawn directly from the field of 
medicine. 

In response to SARS, the efforts of the WHO, regional 
governmental and health institutions have been rapid, 
comprehensive and coordinated. They have also been 
multidisciplinary. To address the problem has required 

experimental work, with 
post studies of treatment effectiveness, drugs, and so forth. 
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But it also has entailed a range of other kinds of social 
scientific and scientific research brought together to build 
a comprehensive picture and, then, to prescribe 
a series of governmental pol icy and practical interventions 
-both and medical in kind. This has involved case 
study and tracking of individual patients and their histories, 
epidemiological detective work tracking index cases to their 
sources, ethnographic and sociological analyses of habits 
and social practices, observational studies of hygiene, 
handling, and so forthand social and 
of population movement. Even the actual laboratory work 
of isolating the virus and determining its DNA structure -
the stories about the dynamics of lab 

remind us-has involved intuition, guesswork, 
and high theorization, as well as rigorous empiricism. 

My point is simple and somewhat self evident. Educational 
problems have complex social and cultural, psychological 
and sociological dimensions. They cannot be solved 
exclusivety or simply using randomized experimental trials. 
Modern epidemiology and medicine uses a range of 

to acquire and triangulate different kinds of 
epistemological 'takes' and data sets: these range case-
based work, observational ethnographies and interviews to 
complex social statistical analyses. So should educational 
research. 

There is already evidence tabled by such senior researchers 
in the US as Robert (2003) of the University of 
California that the policy decisions made on the 
'experimental research only' rules of currentUSpolicy have 
created and exacerbated a number of serious problems, 
including declining achievement and 
engagement in the middle years, and poor engagement with 
disciplinary knowledgeat high school entry. We might call 
these 'unanticipated effects' 'collateral consequences' -
but the point i s  that similar phenomena occur when we 
extrapolate from, for example, simple drug trials to the 
social, institutional and cultural contexts where people put 
such medicines to work. 

An educational for must deal with 
complexity - and it must do so not by reverting to 

Unlike our predecessors a centuryago whofounded 
educational research - we have a broad array of tools, 
approaches, methods and discourses to use to unpack 
educational problems, to hold them up to the light of 
different analyses, to triangulate, compare and debate the 
relationships between the findings yielded - and then to 
make the hardest move of them apply research to the 
improvement ofpedagogy. For us to tell the CDC or WHO 
that we would respond, make policy, shape practice and 
intervene in peoples' lives only on the basis of randomized 
experimental data would have meantwaitingfor years, and 
then having imited or 1 sense of the host of other effects, 
implications or impacts of these interventions would have 
been medically and irresponsible. 

As a community of educational researchers, our 
responsibility i s  to show that we can align all our 
disciplinary, epistemological and methodological resources 
to bear not simply for purposes of critique - but to address 
and respond to the complex, mu problems facing 
students and teachers in schools and other educational 
institutians.That's our craft and our job. 

Caltee, R. The state of reading in California. 
presented to  the University of California Literacy 
Consortium, Berkeley, June 30. 

Luke, A. (in After the marketplace: Evidence, 
social science and educational research. Australian 
Educational Researcher. 

Luke, A. (2003) Literacy and the other: A sociological 
approach to literacy research and policy in multilingual 
societies. Reading Research 132-141. 

Soft X-ray of Materials 

Tuck Lee, Paul Lee Choon Keat, and 

We have demonstrated experimentally the adaptation of 
NX2 plasma focus x-ray source in Plasma Radiation Lab, 
Natural Sciences, as the soft x-ray of sufficient power 
for application in microscopic illumination of biological 
samples. The NX2 is a multiple radiation source.The project 
has been offered to a wide range of students (secondary 
school) and course participants (advanced diploma). 

Introduction 
X-ray, electromagnetic radiation of very short wavelength 
and very high-energy, is commonly used to take pictures of 

human bone structures for medical reasons. The images 
created by x-rays show different features of the body in 
various shades of grey according to their absorption. X-
radiation has the ability to pass through forms of matter 
to a certain degree. The amount of x-radiation absorbed is 
determined by the wavelength of x-ray and the material. 
The main aim of this project was to adapt the NX2 Plasma 
Focus as the soft x-ray of sufficient power far student 
projects in radiology of biological samples. 

Theory 
NX2 Plasma Plasma consists of a collection of 
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electrons and ions and is when matter is brought to 
a highly ionized state. In the NX2, a powerful electrical 
discharge i s  used produce the hot plasma. Special 
electrodes are used to focus the plasma into a filament 
(pinch) in front of the anode. The plasma focus is unique in 
the fact that it can produce x-rays from a wide range of 
solid and gaseous elements. In contrast, conventional x-ray 
tube can only have anodes made of conducting elements. 

ranges for There is no clear definition of 
soft and hard x-ray ranges. An x-ray with low photon energy 
is considered as and is more suitable for 
materials which are not dense and are very thin. To achieve 
a significantcontrast in microscopyof biological samples it 
is necessary to use x-rays. However developments in 
this areahavebeen curtaileddue to a lack ofsuitable sources 
and imaging elements. Of interest for small biological 
samples is the 2.4 to 4.3 water window allowing the 
use of soft x-ray for the microscopy of living tissues which 
differentiates between carbon and water. Other common 
wavelength regions of interest differentiate between bone 
and soft tissue or artificially introduced substances and 
normal tissue. 

the purpose of this investigation, we will define the 
following x-ray ranges with its correspondingbiomaterials: 

x-ray range 

extremely soft 

very soft 

soft 

hard 

Very small thickness 
spores 

Not dense and very thin plant 
tissue, tissue, insects 

Not dense with thickness 
animals with bones 

Thick and dense medium sized 
animals, humans 

very hard Very thick and dense big 
animals, cows, elephants 

The plasma focus x-rays in this investigation would vary 
between the extremely soft to the soft range. 

In order to obtain a clear image, the factors have 
to be taken into consideration: 

Size of source. A point source would give a clearer 
radiograph comparedto a bigger source. 
Distance source and object. The further the 
source from the object, the clearer the radiograph. 
Distance between object and detector. The nearer the 
detector to the object the clearer the radiograph. 
Typeof detector used. In this investigationthe 


was used with a video camera. The 

x-rays to visible The video camera -has 

fairly low resolution and limits quality of our pictures. 

Experimental Method 
The focus operated at with argon has 
significantemission close to The oftheemitting 
areas viewed end i s  less than a and the intensity 
high enough so that an image could be obtained with a 

singledischarge. Becausethe sourcei s  and operates 
at a relatively low voltage, it i s  extremely safe in terms of 
operator exposure to radiation. 

Set-up for capturingimages of biological specimens: 

CCD 
 camera 

Lens 

, Scintillator 

Filter, Aluminium Foil 

X-ray Source 

Materials 
Different types of biological were obtained for 
thepurpose investigationbased on different thickness, 
density and substance compositions. These include 
grasshopper, sea shell, chicken wing, fish and terrapin 

Results and 

Radiographs of a grasshopper, seashell, chicken wing, fish 
and terrapin 

The radiograph of the grasshopper captured was not clear, 
The of the grasshopper cannot be differentiated 
by contrast in the radiograph. T h i s  i s  because the x-ray 
emitted by the NX2 plasma focus is too hard for th is 
specimen. The and terrapingives a very dark picture 
in the radiograph. The substancewhich makes up the shell, 
mainly calcium carbonate, absorbs most of the x-ray emitted 
by plasma focus. The x-ray is too soft for this specimen. The 
radiographs of the chicken wing, fish are relatively clear. 
The x-ray emitted gives a clear contrast in the radiograph 
between the various parts of the organism. The thin hollow 
bone of the chicken which is mainly made of calcium 
phosphate absorbs most of the x-ray, while the surrounding 
tissuestendto transmit the mostof the x-ray emittedresulting 
in a clear contrast in the radiograph. 

Conclusion 
Wehave biological that would give a clear 
contrast in the radiographs from NX2 source. The results 
show that the method i s  relatively efficient for suitable 
biological specimens and is Since the NX2 
plasma focus x-ray is a multiple source x-ray, the range of 
the x-rays emitted can be variedby introducing appropriate 
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Students : Sheikh F. A. Karim, N. andelements into the plasma focus chamber for a wide variety N 
Siah K. (Adv Dip Life Science)of biological samples with different range of softness with 
Teri Foo Siew And Isa Kohrespect to x-ray transmission. As the NX2 plasma focus is a 
Ai Hua Dip Natural Science).pu x-ray source, x-rays of moving biological specimens 

can be captured. Future investigationscan be madein these 
potential areas of applications. 

research project is supportedby an Research Grant 
Team Members: 
NIE Staff : Augustine Tan Tuck Lee, Paul Lee 

Choon Keat, and Constantine; 

Of The Research 

Carolyn Tan-Niam 

The PSE pilot research project was a large-scale study of 
1336 pupils undertaken during the period March 2001 
and December 2002. The study tracked and examined the 
impact of the new PSE and diploma trainingof 
teachers on the intellectual and social development of the 
same group of pupils over and as measuredby their 
progress in problem-solvingskills, andsocial 
skills. 

research comprisedrepresentativesfrom and 
the National Institute of Education The findings of 
this collaborative project would help to shed light on best 
practices and identify the optimal level of government 

in research study involved2 phases of 
investigation. Phase examinedthe effectivenessof thenew 
curriculum on the development of pupils' language, social 
and problem-solving examinedtheextent 
to which the pupils in two groups (control group with the 
existing curriculum and the experimental group with the 
new curriculum) progressed after eighteen months of 
intervention. Phase looked at  the impact of 
trained teacher training on the delivery of the new 
curriculum and outcomes for the pupils. The analysis 
examined extent to which the pupils in two groups 
(controlgroup with new curriculumdeliveredby certificate-
trained teachers and experimental group with new 
curriculum delivered by diploma-trained teachers) 
progressed after months of intervention. 

The research study focused on the effects of the new 
curriculum and training on three specific aspects of 
children's developmentthat havebeen to later school 
success: English languageskills. problem-solvingskills and 
social skills. Teacher gains improvementin the teachers' 
skills were also measured to investigate the value-added 
impact of diploma training on the quality of teacher 
interactionswithpupils- All instrumentsused in theresearch 

were field-tested to ascertain their suitability for use 
with our local preschool population, and adapted as 
required. Quantitative data was to measure pupil 
gains usingstandardised, age-appropriatetests administered 
by trained testers. Systematic structured observations were 
used to gather data on teacher gains. 

Phase 1 findings indicated that after eighteen months the 
experimental group with the new PSE curriculum made 
significant gains over the control group in the areas of 
problem-solvingskillsand socialskills. Althoughpupils from 
the experimental group (new curriculum) performedbetter 
on language skills than the controlgroup, theoverall results 
were not statistically significant. However, an analysis of 
the language sub-tests highlightedparticular areas of gain 
for the experimental group in some aspects of language 
skills. Our study has also shown that pupils from low SES 
(by housing type and parents' education level) benefited 
more from thenew curriculum than the existing curriculum 
in the areas of understanding English vocabulary, problem 
solving skills and social skills. Pupils from non-English 
speaking backgrounds benefited more from the new 
curriculum than the existing curriculum in terms of their 
listening and language processing skills, problem solving 
skills and social skills. 

The findings from Phase 1 suggest that the new PSE 
curriculum, with its focus on the holistic development of 
the chi discovery learning, interactivityand engagement 
of teacher and child appears to provide richer learning 
environments which enhance children's learning, with 
particularbenefit to our pupils from low andnon-English 
speakingbackgrounds. Phase findings also indicatedthat 
a curriculum would require trained teachers for its 
delivery to become fully effective. 

The findings from Phase 2 provided evidencethat after 6-9 
months of intervention, diploma trainingenhancedteacher 
skills and competencies, in terms of increased teacher 
engagementwith pupilsandincreasedteacher involvement 
with colleagues and parents. However, the period of 
intervention for Phase betoo short for the effects to 
be fully translated into pupil gains, given the importanceof 
teacher-child bonding at this age for learning to be 

This would require further study to ascertain 
the of training on pupil gains. 

As in the research literature, the PSE study (uptopreschool 
years)has shownthatevidenceabout impact is mixed. While 
the effects have been uneven, there is a case for a 
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up study to examine the long-term effects in terms of other 
crucial time-related indicators such as education placement 
factors. The study shaws the importance of a child's early 
environment and preschool experience. Some of our 
children in Singapore are more vulnerable to being at risk 
of failure sooner or more easily than their peers when they 
join for example children who come from non-English 
speaking backgrounds or SES. These at-risk groups 
require more nurturing and stimulating environments in the 
early years to develop optimally. To this end, the findings 
seem to indicate there is a need to judge the study on 
the basis of its success in narrowingthe gap among 

of different backgrounds. The research study provides 
evidence that pupils from the low and non-English 
speaking pupils in the experimental groups have better gains 
for Phase1 of the research study. From this perspective, the 
interventions of the new curriculum delivered by trained 
teachers have made an impact on the preschool pupils. 

Team Members: Carolyn Tan-Niam and MOE officers from 
Psychological Assessment Research Branch, and Research 
and Evaluation Services. 

This was an MOE PSE project, in collaboration with 

How 
Aerial Exposure? 

Introduction 
Some teleostean fish actively lead an amphibious life 
mudskippers) while others occasionally get trapped in 
puddles of water marble or in the intertidal zone 
in their natural habitats. Without the buoyancy of water, 

would collapse and coalesce, 
ammonia excretion would be inefficient when no external 
water current is available to irrigate the gills during aerial 
exposure. Consequently, endogenously ammonia 
wouldaccumulate and thesefish must deal withtheproblem 
of ammonia intoxication in the absence of water. 

Three different major nitrogenous products are found to 
accumulatein the tissues of some tropical fishes 
during aerial exposure. These are alanine, and 
urea. The weather and the mangrove killifish 
accumulateboth alanineandglutamine, although to a lower 
extent than the mudskipper and the sleeper, 
when to terrestrialconditions. These two fish have 
the unique capability of excreting ammonia through 
volatilizing NH, during aerial exposure. 

Urea productiondoes not appear to be a common strategy 
adoptedby to detoxify endogenous ammonia during 
aerial exposure, probably because it is  energy expensive. 

formation is also energy dependentand appears 
to be adopted mainly by fishes that remain completely 
quiescent on land. On the contrary, alanine formation 
through partial amino acid catabolism would lead to the 
production of ATP without releasing ammonia. Hence, it 
cannot beregarded as an ammonia-detoxifyingmechanism, 
but rather a wayto use certainamino acidsas energy sources 
without leading to ammonia accumulation in the body. 

Channa andother snakeheadsare valuedfreshwater 
food fish in Southern China and Far East Asia. They 
command very high prices of between and per 
kilogramwhen There, peoplebelievetheconsumption 
of this fish aids the recovery of injuries (especially for post-
surgical patients). Channa i s  apredaceousfish that 

resides in slow-flowing streams and in crevices near 
riverbanks. its natural habitat, it may encounterbouts of 
aerial exposure during the dry seasons. While "walking" 
fish ke and have been frequently 
reported upon, "walkingsnakeheads"are less known. 
However snakeheads can move a considerabledistance on 
all kinds of surfacesby squirmingand skipping. However, 

mudskippers, asiatica is incapable of using its 
pectoral fins to move actively on land, anddoes not exhibit 
any feeding, territorialor courtship behaviour while out of 
the water. When trapped in puddles of water, it would try 
to struggleback to water through eel-likebody movements, 
which may last several minutes. After strugglingfor a while 
without any luck of getting back to water, it would turn 
motionless andremainquiescent, with only occasional 
like movements, for an extended period. 

From these information, we hypothesized that asiatica 
was capable of undergoing partial amino acid catabolism 
leading to the formation of alanine to reduce the rate of 
ammonia accumulation in its tissues during aerial exposure. 

Objective and research 
This study undertakento investigate the effects of aerial 
exposure on the snakehead Channa asiatica, which is an 
obligatory air-breather. 

Experiments were thus performed to study the effects of 
aerial exposure on )the concentration of free amino acids 

in the muscle, Iiver and blood plasma, (2) the 
ammonia and urea excreted by, and accumulated in the 
various tissues, the activities of alanine 

ine synthetase and 
and (4) the activities of the ornithine-urea cycle 

enzymes. 

Results and discussion 
Results obtained showed that aerial exposure significantly 
decreased the rates of ammonia excretion by asiatica. 
Upon re-submergence, the rates returned to the initial 
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control values. Similar observations were made on the rates 12.6 in the muscle of C. after 48 h of 
of urea excretion aerial exposure. 

There were significant increases in concentrations of 
ammonia in the muscle, liver and plasma after exposure to 
terrestrial conditions for 48 h. The urea level increased 

after h of aerial exposure and returned to normal 
value thereafter. Aerial exposure had no effect on the urea 
content in the liver. There was a significant increase in the 
urea concentration in the plasma of specimens exposed to 
24 or 48 h terrestrial conditions, but the change was 
minor compared to that for ammonia. 

No significant changes in the activities of the arnithine urea 
cycle enzymes were detected after aerial exposure. The 
alanine level pmol in the muscle rose to 6.4 and 

pmol after 24 h and 48 h of exposure to terrestrial 
conditions, respectively. There were significant changes to 
some of the in the liver of specimens exposed to 
terrestrial conditions for 48 h. Aerial exposure induced only 
minor changes to some of the amino acids in the plasma of 

Activitiesof ALT in the and fractions 
of the muscle and liver were unaffected by aerial exposure. 
However, there were significant decreases in aminating 
activity of GDH from the muscle and liver of specimens 
exposed to terrestrial conditions, to significant 
decreases in the ratio. enzyme 
i s  also present in the muscle of 

From the results obtained, the first strategy adopted by this 
fish to survive aerial exposure is to tolerate the build up of 
ammonia level in  its body. However, i n  order to prevent 
ammonia from building up to an intolerable level, other 
strategies must be subsequently involved to maintain the 
new steady state level of internal ammonia. It has been 
suggested that fishes, like the mudskipper 
which are active on land with impeded excretion of 
ammonia would partially catabolize certain amino acids to 
alanine. This would allow amino acids to be used as an 
energy source without pol luting the internal environment. 
Partial amino acid catabolism coupled with a reduction in  
amino acid catabolism in general constitutes the most cost-
effective way to minimize endogenous ammonia build-up. 

may be more for accumulation because it 
has less effects on kinetics of many enzymes than other 
amino acids. Indeed, alanine increased 4-fold from 3.7 to 

The accumulated alanine accounted 70% of the deficit 
in ammonia excretion during that period. This would allow 
the utilization of certain amino acids as energy sources and, 
at the same time, minimize ammonia accumulation. 
However, different from the mudskippers, the reduction in 
nitrogenous excretion during 48 h of aerial exposure was 

balanced by nitrogenous accumulation in the 
tissues. Hence, it is unlikely that the rates of proteolysis 
and amino acid were reduced during aerial 
exposure, as in the case of mudskippers. This implies that 

measure up to the mudskippers' capability 
of surviving on land. 

For details of this report please refer to: Chew, F, Y 
Wong, Tam W L Ip, The Snakehead 

alanine during aerial exposure, but is incapable 
of sustaining locomotory activities on land through partial 
amino acid catabolism. Journal of Experimental Biology, 
United Kingdom, 2003. 206 693-704. 
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of Using Laser 
Spectroscopy 

Chia Teck 

cancer i s  currently the second leading cause of pathological stages of the disease during diagnosis. 
cancer mortality in Singapore after lung cancer for males However, most deaths can be prevented by 
and afterbreast cancer for females.The possibilityof survival Thus, further research and developmenton novel strategies 
from cancer is closely related to the clinical and for early, noninvasiveor micro-invasivedetection can greatly 
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incidence of mortality from colorectal cancer 
in the future. Research studies have demonstrated that 
fluorescence can prwide highly sensitive and 
cast-effective diagnosis of malignant 

Study of the Ratio from the Characteristics of 
Auto-fluorescence of Human 
Autofluorescence is widely investigated as a sensitive 
method in early diagnosis of diseased tissue, but 
measurements of tissue were performed 
with only a single excitation Our work aimed 
to optimize the excitation wavelength or emission 
wavelength bands for fluorescence spectroscopy for better 
clinical diagnostic accuracy. The autofluorescence spectra 
of colorectal tissue werestudied over a wide excitation range 

The excitation 350 nm and 470 nm were 
identified as the excitation wavelength for inducing 
tissue ratio of emission peak intensity 
at 470 nm versus 610 nm excited by 350 nm and the ratio 
of emission peak intensity at 51 nm versus Onm 
by 470 were found to be good indicators for 
distinguishing normal and diseased tissue. Statistical 
showed significantly difference at the level of The 
observed peaks of the fluorescence spectra were also 
compared with some well know tissue likely 
to be found in gastrointestinaltissue. It is believed that the 
f uorescence of normal tissue was dominated by 
lamina and fluorescence, with the 
su emitting stronger by a rough factor 
of eight. It seems that the peak around 61 nm in cancerous 
spectra may primarily be attributed to The peaks 
around 470 nm and 510 nm in colorectal tissue 
may be assigned to NADH and FAD. The intensity of 
emission peaks around 460 and 510 could the 
metabolic activity of the tissue. Thefindingsconfirmed that 

technique is a potential diagnostic tool 
for tissue analysis in the future. 

Spectral ChangesintheColonic 
of the Rat During Cancer Formation 
A noninvasive in laser-induced uarescence 
technique was applied to investigate the in vivo 

spectral changes in the colonic mucosa 
of the rat during early colorectal cancer formation. In order 
to induce the tumor model in the colon and rectum, each 
rat inthe was subcutaneous injected 
kg (AOM) once a week for two weeksThis 
method has been proved to be effective in inducing 
colorectal cancer in rats at the Singapore General Hospital. 
The study was therefore performed on in normal and 
tumor rat colorectal modeb using 442 nm wavelengths 
excitation light. The fluorescence intensity was markedly 
reduced in tumor tissues compared with tissues. 
The intensity ratio at the first and second wave was 
used accurately to discriminate normal colon and rectal 
tumors. Sixteen weeks after AOM injection, the tumor is 
observableunderthe light 
Howeverthe spectra were already 
detectable by our system by the week giving a much 
earlier detection time of diseased tissue than conventional 
detection by white light. based on the change 

in the average intensity ratio and statistical analysis of the 
ratio, we were abletoconfirm that the rat colorectal 
structure drastically changed in morphology during cancer 
formation. Moreover, we found that there was significant 
increase in the subsequent intensity ratio therat 
tumor progressed. Histopathological were also 
performed on the tumor tissue from at 
different stages during tumor 
cutting sections demonstrated that the marked are 
adenoma. AOM induced rat tumors display 
many features of the human disease. Therefore the results 
on the rats provideda potentially useful to study the 
role of the AF spectra in cancer diagnosis. 
Moreover, we believe that we use this ratio 
algorithm to detect earlier carcinoma during the 

for patients. 

of in vivo at 
Using Laser Induced 
Under the NIE-SGH collaborated research project on the 

of dysplasia in vivo at 
using laser induced spectroscopy a total 
number of patients were involved. The duration of the 
study was about six months. The project has just been 
completed.Themain system, microspectrophotometer, was 
designed, developed and set-up in 1998 and the compieted 
system, laser-fibre-endoscope microspectrophotometer 
system for measurement of laser-induced auto-
fluorescence in human track was set up in2000. 
The results were very encouraging. In the study, 
fluorescence intensity ratio of characteristic peaks 
was used to distinguish dysplasia tissue from the 
tissues. The results provide an experiment support for the 
use of technique as a new technique in early in-
vivo detection of colorectal dysplasia. The most important 
contribution of this project was the confirmation that 
vivo auto-fluorescencebased hadgreatpotential 
to provide clinicians with the powerful analysis 
techniquestodetect cancer as wellas its location 
on the track at the earlier stage. The main 
advantages of our approach are: (a) the are 
safeand and (b)it providesreal-time spectral 
analysis during clinical examination. The system used and 
the approach adopted for in-vivo clinical colorectal 
examination was the first time introduced in Singapore. 

of the 
The the studies have been used to update/ 
upgrade the Biophysics module in the areas of 
applications of Physics in medicine. The experimental 
systemsof the will provide practical projects , 

for (Biophysics) course as well as for Advanced 
Diploma in Science course. 

: Chia Teck Chee (Principal Investigator, 
Kwek Leong Chuan, Diong Cheong 

Sheng and Zhao 

Team : Dr Tang and Dr 

study was supportedby the Academic Research Fund. 
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Ee Ling 

The main aim of project i s  essentially continue with 
work done in two previous research projects, specifically, 
one held by on "An instrumental 
of sounds and prosodies of current Singapore English 
pronunciation special reference and 
pedagogical applications" 994 - 997)andanother joint 
heldbyVanithamani andGloria 
on "An analysis of of Singaporean and 
teacher trainees towards various systems of English 
pronunciation: to be applied in of a 
and appropriate model for teaching of English 
pronunciation in Singapore" (1994-1996). Although both 

projectshave resulted in significantpublications, what 
findings have achieved is, in effect, a 

investigation into the description of the rhythm and 
intonationof SingaporeEnglishusinginstrumental analysis 

confirm auditory perceptions. A preliminarydescription 
of attitudestowardsdifferent varietiesof Singapore English 
was also attempted but pedagogical applications the 
preliminaryfindings were project 
aimed to expand preliminary investigationof Singapore 
English speechand toattempta comprehensivedescription 
of both the segmental and suprasegmental aspects of 
Singapore English. In to achieve goal, a spoken 
corpus of Singapore English was as, to the 
knowledge of researchers, no such corpus had been 
gatheredfor researchpurposes in NIEbefore. Such a corpus 
could form a for research on Singapore 
English speech. At same time, there was an attempt to 
apply to description of Singapore English the latest 
intonationalmodels such as those developedby a groupof 
researchersin CambridgeUniversityi.e. the (Intonation 
variation in English) model and Discourse intonation 
model developedby researchers in Birmingham University. 
The applicability of these models in relation to describing 
a non-native variety of English like Singapore English 
was to the test. The feasibility of teaching discourse 
intonationfor 

The four main objectives of the research are: 

To assembleacorpusof spoken SingaporeEnglish which 
can be used for educational research purposes at both 
the national and international level 
To research and design a syllabus for the teaching 
of intonation in schools 

examine appropriacy of current intonational 
modelsfor adequatedescriptionof SingaporeEnglish 
and toaddto theoreticaldevelopmentof intonational 
modeling 

facilitateacademic exchangeand collaboration with 
world-class universities 

Main Developments to Date 
(i) The NIE Corpus of Spoken Singapore English 

currently comprises 3 categories: 

Interviews: 30 female Singaporean subjects, 15  
maleSingaporean subjects, 2 femaleand2 male British 
subjects 
Read passages: 3 Singaporean 3 
subjects, 3 Filipino subjects and a variety of British 
English subjects reading the standard Wind and 
the Sun passage which may be used for 
intonation research 
Fricative Data: Online from graduate studentst 

theses are available for use by other researchers (with 
studentsf permission) 

The corpus is now on following 
. A 

published version of the write-up of corpus is 
available at: SAAL Quarterly No 56, Nov 2001, p 
The corpus is also available as a CD-Rom on request from 
the research team. researchers are welcome to use 
these recordings for research purposes, with suitable 
acknowledgements. 

Research and training for design of syllabus for 
intonation 

A entitled N Sounds was up (with help from a 
colleague Dr Alvin Leong). Students of phonetics (course 
codes 01, can click on this 
and hear how each of the 44 phonemes in English andthe 
cardinal vowels (which allow us to describe range of 
humanlypossiblevowels)are addresses: 

Vowels: 
Consonants: 

Cardinal 

add to the theoretical development of intonational 

Majorwork in this area looked the rhythmic classification 
of world languages, rhythm being one of the major 
influences in overal intonation patterning. We compared 
read passages of the Wind and the Sun, a standard 
textusedinphonetic research, across 18 different languages. 
The aim of this was to attempt to validate 
currently existing rhythmic classification of the world's 
languages, namely that of syllable-timing, stress-timingand 
mora-timing, by usingour own classification system based 
on Index which we developed 
as a team. The values we obtained agree with the 
classificationof English, Dutch and as stress-timed 
and French and Spanish as syllable-timed. Values from 
Japanese(classifiedas mora-timed) appear similar those 
of syllable-timed languages.However, an interestingfinding 
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is that previously unclassified languages do not fit into any 
of the abovecategories. We also applied the to compare 
the rhythm of Singaporean teachers with that of their pupils 
and found them to be statistically similar. Based on our 
findings, we recommend that a realistic pronunciation 
teaching model has to be endonormative (home-based). 

cot with world-class universities 
So far, publications arising from this project have involved 
academics from Cambridge, Oxford and City University, 
Hong 

Future 
We intend to widen our scope of research in the 
areas: 

ti)  Adding to the existing corpus 
More subjects are being recorded, including Singaporean 
toddlers and their mothers so that we can extend our inquiry 
into language acquisition processes, in relation to speech 
rhythm and intonation. More recordings arebeing made of 
read passages by English speakers ofdifferent nationalities. 

Developing an interactive CD-Rom for the teaching of 
pronunciation in schools 

With the of the Speak English Movement 
(SGEM)2000, the new English Language 2001 and 
the completion of the grammar re-training project in 
2003, it seems timely that a comprehensive package for the 
systematic teaching pronunciation at the school and 
tertiary levels be developed within the next 3 years. 

(iii) Extending rhythmic investigation to Child Language 
Acquisition 

We will be applying the as a means of investigating the 
acquisition of rhythm by children whose native language is 
Singapore English (syllable-timed)andthose whoseparents 
speak British English (stress-timed). We will compare the 

of Singaporean toddlers with their mothers against those 
of British toddlers with their mothers and in the process, 
find out whether it i s  relatively easier to acquire the rhythm 
of a syllable-timedlanguage (Singapore English) or that of a 
stress-timed one (British English). 

(iv) Using spectrography for speech remediation 
The use of spectrograms for speech therapy was designed 
to help the severely hearing impaired so that they are able 
to picture on screen what is wrongwith their pronunciation. 
We intend to make use of this technique to help the less 
proficient speakers amongst our students to acquire the 
desired pronunciation targets by allowing them to be able 
to practise their pronunciations against the target 
spectrograms. 

A l ist  of publications associated withthis project is available 
from Low Ee Ling 

Team Members: Low Ee Ling, David Adam Brown 
and Christine 

This study is by the Academic Research Fund. 

Skills Training with Youth: A 

This articleprovides a summary of findings documented in 
a recently published meta-analytic investigation on the 
differential:benefits of skills training with antisocial youth 
based on group composition (Ang& Hughes, One 
of the most popular treatments for youth with conduct 
problems in schools and is group-basedskills 
training, in which antisocial youth are taught a set of 
problem-solvingor social skills to help thembetter negotiate 
conflict situationswithout using aggressivemeans 
1997). While some group-based interventions have 
documentedpositive outcomes, othershave failed to do 

& Andrews, In fact, 
several developmental studies support the view that 
affiliation with deviant peers contributes to antisocial 
developmental trajectories & Chassin, 
1997; Andrews, & 1 995; 

Andrews, & Patterson, 1996).The purposeof this 
investigation was to study systematically the 

differentia1 benefits of training with antisocial youth 
based on group composition. Specifically, we tested the 
hypothesis that the mean effect size for skills training 
interventions that occur in the context of homogeneous 

groups of antisocial youth is smaller than the mean 
size for skills traininginterventions delivered in the context 
of individual treatmentor mixed groups and 
deviant youth). 

Meta-analysis allows pooling of results from individual 
studies so that statistical power i s  increasedandthe accuracy 
of conclusions can be improved. This study used 
analytic techniques to summarize treatment outcomes 
associated with skills traininginterventions with antisocial 
youth 38 studies. A total of 41 studies were identified 
using selectioncriteriaoutlined in Ang and Hughes 
Three ofthese studies reportedfollow-up data only. Of the 
38 studies reporting post treatment effects, 5 involved 
individual treatments, 4 mixed-group treatments, and 29 
deviant-group treatments. Across all 38  studies and 
measures of outcomes, the average effect size at post 
treatment was suggesting a moderate effect (Cohen, 
1 

As predicted, skills training interventions delivered in the 
context of groups consisting of only antisocial peers 
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produced smaller benefits than did skills training 
interventions that avoided aggregating antisocial peers 
groups that comprised prosocial and antisocial peers, or 
individual treatment). There was a statistically significant 
effect for group composition for the measure of behaviour 
observations, favouring nonaggregated treatments. can be 
argued that this measure is one of the most rigorous and 
social valid assessments of the benefits of skills training. 
At follow-up, nonaggregated treatments continued to yield 
larger benefits. For the studies that reported follow-up data, 
treatments provided in the context of either mixed or 
individual treatment also produced larger effect sizes than 
did deviant-only group interventions. 

While empirical evidence has shown greater treatment gains 
when skills training is delivered in the context of mixed 
groups compared to homogeneous deviant-only groups, it 
i s  also important to consider the issues and concerns 
associated with the recruitment of prosocial peers to 
participate in skills training. Ang and Hughes (2002) 
highlighted the practical and ethical issues concerning 
participation of prosocial peers. For example, in some 
settings such as correctional facilities or clinics, prosocial 
peers may not be available to participate. In school settings, 
the relative costs and benefits of participation for the 
prosocial chi ld must be carefully considered and 
communicated to the relevant parties concerned. A 
discussion of this and alternative suggestions are 
presented in the paper. 
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Collaborative Word Problem Solving in a 
Cognitive-apprenticeship-computer-based Environment 

Su Kwang 

Introduction 

Over the past decade, 
 have been made to examine 
the role of rnetacognition within computer environments 
(Mevarech, 1999; Kramarski & Ritkof, 2002). In these 
studies, the students would either be working or discussing 
their tasks in small groups or in pairs. The researchers 
consistently indicated the importance of training students 
to monitor, control and regulate their learning as they were 
using computers, and allowing students to work in small 
groups or in pairs appeared to maximise that potential 

Armour-Thomas, 1992). For in and 
Thomas's (1 992) study, the researchers examined the role 
of metacognition in group problem solving and found that 
personalities and attitudes of the participants rather than 
the ability level predicted whether children share 
metacognitive insights. This study reports o n  one strand of 

a larger investigation to explore the extent to which 
metacognition plays a part in primary students' word 
problem in a computer environment. Specifically, 
the study adopted a case study design where analysis of 
students' collaborative talk during word problem solving of 

pairs of students was used to examine the factors that 
might contribute to successful word problem solving in a 
cognitive-apprenticeship-computer-based environment 

(Looi & Tan, 1998). 

Methods 
Four pairs of students 1-12 years old) from a Singapore 
school were involved in the study. The pairs of students were 
chosen based on two factors: having similar academic 
profiles and being able to work together. The students and 
their mathematics teachers underwent the following four 
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phases of the study. They included: 1) interviewing 
mathematics teachers and implementing a student 
questionnaire to elicit information about the students' 
metacognitive knowledge, 2) having four training sessions 
wherepairsof students workedcollaborativelyto solve word 
problems with having two extra training 
sessionsfor each pair to enable studentsto feel comfortable 
working collaboratively in front of a video camera, and 4) 
implementing wherepairs of studentsf collaborative 

of four word problems were video-recorded and data 
analysed. 

Results 
Affect and Word 
Findings from the teacher interview, studentquestionnaire, 
students' and their word problem solving 
performancesuggested that therewereaffective factors that 
related to students' word problem solving. These affective 
factors will be discussed in the following sections. 

Students' Beliefs and Word Problem SolvingPerformance 
statedthat betiefs wereinterpretedas an 

individual's understandings and feelings that shaped the 
ways the individual conceptualised and engaged in 
mathematical behaviour. From his studies, he noted that 
students' mathematical shaped their behaviour in 
ways that had extraordinari powerful (andoften negative) 
consequences (op cite p. 

In the study, it appeared that students' beliefs also had an 
influence on their word problem solving performance. 
Students and and and and whose 
beliefs were that the ability to word problems 
depended on following an 'effective' heuristic read 
the word problem, understandthe story, draw models); on 
checking for careless mistakes; and on one's confidence 
and love for the subject were successful in their word 
problemsolving. In students S3 and whose 
beliefs were that the ability to solve a word problem 
depended on the size the numbers in the word problem 
and the number of steps required to solvethe wordproblem 
were in all their wordproblemsolving. Finally, 
it was a concern to hear that Singapore students had 
developed a belief, indicated by all students, that being an 
effective word problem solver was to 'practice doing more 
exercises'. This belief might have stemmed from the 
Singapore mathematics curriculum which promotes word 
problem solvingthat on mastery of relatively small 
chunks of matter and word problems that can be 
completedin ashortamount of admitbeing 
one of them) might have also a part in inculcating 
this belief. We have encouraged students to solve different 
types of word problemsin order to them to different 
strategies. We have given them lots of homework in the 
belief that 'practice makesperfect'. However, (2003) 
suggested that the complementary interplayof practiceand 
being aware of cognitive processes was one of the 
factors that determined success in word problem solving. 

EffectivePair Collaboration 
In this study, the pairs of students had similar academic 
profiles. Despite this similarity, the pairs of students 
functioned differently. Like the findings from and 

Armour-Thomas' (1992) study, variables that might 
havecontributedto these differences werethepersonalities 
and attitudes of the dominating member in the pair. For 

S3 and hardly worked together and were 
in solvingail wordproblems, whereas the pair 

and was very interactiveandmanagedto be 
in their word problem solving. For and the more 
assertive member, on a number of occasions, fixed 
onhis faultstrategy and was not receptiveto feedback. 
As a result, the pair continuedto on strategy 
and failed in solving all word problems. In contrast, each 
member in and S2 challenged each other's strategies 
and this forced each of them to overtly express their ideas 
which helped them move forward to the solutions of all 
word problems. 

It was also observed that success in word problem solving 
appeared to be related to how students were paired 
according to similar metacognitive knowledge and not 
accordingtosimilar academicprofiles. For example, and 

were successful in all their wordproblem solving.There 
was a possibility that the metacognitive knowledge 
of mathematical word problem solving each student 
possessed was related to their success in all word problem 
solving. believed(questionnaire)that while solvingword 

she needed to 'draw one or moremodels, refer 
every step do, read the problem twice; keep track of what 

do; and avoid all careless mistakes', and believed 
(questionnaire) that white solving word problems, she 
needed to 'draw a model or table for question which I'm 
not sure write short words beside the method so that 
know what am doing". S8 alsobelieved (questionnaire) in 
keeping track of her word problem solvingby referring to 
the models, tablesor the wordproblem againto look at the 
short notes she has written. all wordproblem solving, S7 
and consistently kept track their cognitive actions. 
On the other hand, and had very negative feelings 
towards mathematics, confirmed by their mathematics 
teacher (interview). believed(questionnaire)in'guessing' 
and believed (questionnaire) in 'drawing part-whole 
models'. In addition, kept track of his word 
problem solving and did not believe (questionnaire) in 
checking except'when it is and kept track of this 
word problem solving that it would prevent him from 
day dreamingand'play with my They 
were not successful in their word problem 

Conclusion 
In this study, the analysis of the teacher interview, student 
questionnaireand students' collaborativetalk suggestedthat 
there were affective factors that might contribute to 
successful word problem solving in a 

environment.For example, 
effective pair collaboration appeared to be influenced by 
students' mathematical beliefs and how they were paired 
according to their metacognitive knowledge, which in turn 
influencedtheir wordproblemsolving 
this observation was not conclusive, it was in finewith 
andArmour-Thomas' 992)findings, and this issuemerited 
further development. 

The findingsfrom this study also suggested that there a 
needfor educatorstobe awareofourstudents' mathematical 
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in the mathematics classroom. Specifically, there was 
a needfor curriculum policy to look into how we, educators, 
could promote 'positiver mathematical beliefs amongst our 
students. Finally, there was a need for teachers, who 
encouraged collaborative work in mathematics classrooms, 
to be awareof the existing group dynamics, and consistently 
monitor and make necessary changes in groupings. It was 
hoped that this consistent monitoring would maximise 
students' collaborative interaction which might lead to 
success in learning mathematics. 
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Collaborative Research: Developing a Of Learners 
Understand the Home with a 

View to Literacy 

Potter 

This project drew together in a collaborative partnership, 
40 field-basedresearchers in 20 kindergartensin Singapore 
and two university-based researchers from the National 
Instituteof Education, Gillian Potter andCelina 
Its key were to: 

facilitate teacher research for professional development 
and change, 
forge collaborative links between university and field 
researchers. 

I t  facilitated teacher research in early years literacy 
development with a view helping teachers to more fully 
understand the literacy experiencesand skills of 
children, the roles and expectations of parents and the 
implications of these for pedagogy. 

Through the use of semi-structured interviews constructed 
by the teacher and universityresearcherstogether, theproject 
set out answer the following questions: 

kind of literacy activities are engaged in by the 
children and families at home? 

2.  What kind of literacy activities are deemed to be 
important by the parents? 

3. In language do these activities occur? 
4, How do mothers and fathers perceive their roles in 

assisting their children to develop literacy skills? 
How doparental responses correlate with SES, ethnicity, 

gender of child, age, education level of parents, number 
of siblings in family, working status of mother? 
How can teachers' practicesbetter respondto the literacy 
proficiency or literacy needs of the children. 

Research 
series of meetings between the teacher researchers and 

university-basedresearchers were arranged. These meeting 
were conducted within a professional development 
framework and after discussions the teachers generated 
the questions to ask parents and children. Semi-structured 
interview schedules were subsequentlydesigned to enable 
the gathering of information about home literacy practices 
and demographics that the university could 
explore relationships among variables. 

Theteacher researchersalso provided datathrough a survey 
on their working contexts, their feelings about teacher 
research and their perspectives on their involvement in the 
project. In addition they completed sheets on 'Implications 
for Literacy Curriculum' and and Visions.' From 
these, insight was gainedinto the effectthat the project had 
on the teachers and their practices, given that part of the 
mission of this project was to develop a professional 
community of learners. 

The analyses undertaken of the interview data were both 
qualitative and quantitative with the latter being done with 
SPSS. The former was done in the grounded theory style 
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that enabled categories and themes to arise from the data 
itself. 

Results 
Our professional community of researchers found that the 
majority of the parents engaged in literacy activities with 
their children and favoured the completion of assessment 
books and computer usage over story reading and every-
day literacy activities. Less than 25% took their children to 
the Over 75% of the children spent between 2-4 
hours daily, and playing on the computer; this 
was higher among families with working mothers. 
believed that it is impartant for kindergartens to formally 
teach reading and writing and supported the of 
higher levels of professional qualifications by the teachers. 
The parents also felt that research in literacy development 
is important and contributes theimprovement of teaching 
methodology. 

It was interesting to that parents' understandings of 
literacy and its learning were quite limited; schooling and 
pedagogy constrained their conceptions of literacy 
engagement. This project was cast within a sociocultural 
framework where literacy was defined more as Discourse-
speaking, reading and writing as social practices and 
products of specific groups of people. Such literacy could 
be seen in the discursive practices of the families and yet 
those practices were not valued by the very people who 
produced them. Withoutdoubt, the parents saw literacy as 
desirable and part of their "identikit" which classes them as 
educated, successful and recognizable a5 such; it was 
possible to see the intertwining of Iiteracy with status and 
identity construction. Yet, the notions of academic literacy 
wereperceived as the only valuable literacy. Parents in this 
study did not believe that young children learn literacy 
through immersion in their social and cultural world. 

The Teacher Researchers as a Community of Learners 
The data collected from the teacher researchers about their 
participation inthe research enterprise indicated that despite 
the time constraints, they felt professionally enriched by 
meeting and talking with others from a variety of  
backgrounds and experiences. They said that they found it 
particularly enriching to see the whole process of a research 
project and to view things from different perspectives.They 
commented that the project gave them the opportunity to 

interview parents to find out about the children's home 
environment. This, they said, gave them an insight into the 
expectation of parents and helped them to plan for the 
curriculum that best suited the children. It also heightened 
their awareness of the Iiteracy in which the parents 
engaged with their children at home. Some of the teacher 
researchers said that the research enabled them to work 
hand in hand with the parents and children. They felt that a 
parent-teacher bond was created. They said that they gained 
insight into the perceptions and attitudes of parents and 
children - I've never taken the time to do this before, said 
one. 

In relation to whether teacher research could make a 
difference to curriculum content, all of the teacher 
researchers said they believed it could. Some of their 
verbatim comments were: 

With our increased awareness and exposure, curriculum 
can be developed and fine-tuned to be more effective for 
all children. 

It gives the teacher an in depth idea of what activities to 
plan for children and what the strengths and weaknesses 
are of the children in their care. 

Yes, but I think there needs to be much more collaborative 
teacher research to make a big difference. It's important 
for us to be involved. 

These teachers indicated considerable commitment to 
research and awareness of its potential to assist 
change. As a result of their engagement in the research, 
their focus moved from curriculum" to 
children at the centreof a dynamic and responsive program. 
They spoke of the relevance of the new information gained 
through research to their pedagogy and expressed, in 
part, a confidence to change given their research data. An 
advocacy for more teacher research was evident. 

The power of collaborative research 
partnerships proved to be great in developing a community 
of learners to understand the home of kindergarten 
children with a view to informing literacy pedagogy in 
kindergarten. 

and 
Lee 

Introduction resolution). and (1990) argued that three 
Attention is  a central aspectof most information processing neuro-anatomical networks are responsible for these 
theories. Success in  learning and remembrance are functions. This is supported by recent neuro-imaging 
contingent upon our ability to achieve and maintain an alert findings. The alerting, orienting, and conflict resolution 
state (alerting), during which we focus selectively on the networks are found to be largely distinct, with focal points 
to-be-remembered material (orienting). When multiple in the bilateral superior parietal, 
memory traces are available, attention is again required to and the anterior respectively (Fan 2001). 
assist in deciding on the correct response (conflict 
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Despite the importance of attentive processes in learning, 
there is a dearth of findings on the relationship between 
attentiveness and academic performance amongst 
clinical samples. Of those that are available, most tended 
to utilize teachers' ratings 2001). 
Although such ratings may as one indicator of 
attentiveness, they are likely to be based on behavioural 
manifestation of attentiveness. The risk i s  that less visible 
differences in attentiveness are neglected. 

This paper presents some preliminary data on individual 
differences in attentionalefficiency and its relationshipwith 
English performance. A children's version of the attentional 
network test (ANT, Fan et al., 2002) was used. This 
computerisedtest combines the cue reaction time and 
flanker tasks used in previous studies(see Figure It 
three indexes designed to measure the efficiency of the 
alerting, orienting, and conflict resolution networks. 

Method 

Participants 
Eighty-eight primary 3 children participated in  the 
experiment. The sample was recruited from a government 
school in Singapore and contained about the same number 
of boys and girls. The children participated with informed 
consent from their parents. 

Instruments and Procedure 
A written test which comprised items 

on grammar, vocabulary, phonology, reading 
comprehension, and composition was used. Content of the 
test was drawn from curriculum material that had not been 
taught explicitly in class. 

Network ANT contained 24 individually 
administeredpracticetrials and 144 test trials. Within each 
trial, children were presented with a row of one or more 
fish (see Figure 1 The target was the fish in the middk. It 
faced either the left or the right hand side of the screen. 
Children had to identify whether the fish was facing left or 
right by pressing the appropriate button on a mouse. 

There were 12 types of test trials, formed by a factorial 
manipulation of two variables: flanker type (neutral, 
congruent, and incongruent) or cue type [none, centre, 
double, and orienting). In the condition, the target 
fish appeared by itself. the congruent and incongruent 
conditions, the fish was flanked on either side by fish facing 
the same or the opposite direction respectively. In of 
trials, appearance of the fish was cued by an asterisk. The 
cue provided either no information on where the fish was 
to appear (in the middle or doublecue conditions) or explicit 
information on whether it was to appear above or below 
the fixation point (in the orienting condition). 

Figure 1 

Scoring 
Three indexes were generated using subtractions from Fan 

(2002). 
Alerting = (all no-cue trials) - RT (all double cue trials) 

Orienting = RT (centre cue) - RT (orienting cue) 

Conflict = 
 (incongruent)- (incongruent) 

Results 
One child failed to complete the procedure and data from 
two children were found to be multivariate outliers. These 
data were excluded from the analyses. To examine the 

between attentional efficiency and English 
data from the two variables were in 

a standard regression. Reaction time and accuracy score 
fromthe various ANT conditions were in a doubly 
multivariate analysis of variance. 

Regression analysis 
Inter-correlation between the three indexes revealed little 
inter-dependence 1).The three indexes predicted 
reliably to English performance and accounted for 1 of 
its variance. Of the three indexes, only efficiency 
provided significant contribution. 

Table 1 
Summaty of Standard RegressionAnalysis for Variables 

to English Performance 

Variables OR EP 

Orienting (OR) - - 1 

Alerting (AL) 

Conflict (CF) .03 .O1 

Note. 
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Analyses of Variance 
Multivariate analyses revealed significant for both 
the flanker, 44, = 97.23, p 82, and the cue 
conditions, 81 = 42.40, p interaction 
term did not significance. Regarding reaction time, 
children were slower when flankers werepresent than when 
they were absent. They were at their slowest when flankers 
were incongruent. Responses were faster when cues were 
present. As expected, spatial cues produced the fastest 
reaction followed by the double and centre cues (see 
Figure 2). 

Figure 2 

Mean reaction time correct trials 

as a function of flanker and cue 

Flanker 

Accuracy differed across flankers conditions. The best 
accuracy was achieved in thecongruent condition followed 
by the neutral then the incongruent conditions. Children 
achieved 97% accuracy in the cue condition. All 
other conditions resulted in similar but lower accuracy(see 
Figure 3). 

Figure 3 

Accuracy as a function of 

flankerand cue condition 

93 

Flanker condition 

Discussion 
Although the ANT scores predicted to English 
performance, it is interestingto note only the alerting index 
attained significance. A follow-up study using a larger 
sample is y under-way. the finding one 
implication for classroom practice is that it i s  important to 
"signpost" or signal events prior to their occurrence. The 
follow-up study will also examine the extent to which 
predictive power varies across academic subjects. This 
provide information on the contributionsof basic attentional 
processes versus individual preferences. 

The low inter-correlation amongst the three indexes are 
consistent with the view that the three attentional networks 
are functionally independent. Although the lack of  
interaction findings is consistent with this interpretation, it 
should be noted that the accuracy scores revealed an 
interaction effect when a more liberal statistical technique 
was used. Whether this was an artefact will need to be 
examined in the follow-up study. Interestingly, evidencefor 
independence is clearer in this study than in the adult data 
obtained by Fan et If this finding replicates, it 
may point to possible developmental differencesin network 
efficiency. 

References 
Fan, (2001) 
[Computer 

Network Test for Children 
Retrievedfrom 

Fan, J., D., Flombaum, J. I., M. I. 
(2001, November). Imaging networks. Society 
for Neuroscience2001 Annual Meeting, San LA. 

Fan, B. D., Sommer, A., Posner, 
(2002). Testing efficiency and independence of 

networks. of Cognitive Neuroscience, 
340-347. 

Merrell, C. B. (2001). Inattention, hyperactivity 
and on academic achievement 
andprogress. ofEducational Psychology,71, 
43-56. 

Posner, M. I. Petersen, E. 990).The attention systems 
of the human brain. Review of Neuroscience, 13, 
25-42. 

This study was partially supportedby an EDRF 
to (a) Sean for histechnical and conceptual assistance, 
(b)pupils and staff from Boon Lay Garden Primary for their 
cooperation, and JinFan for providing access to the ANT 
and for his advice on data extraction. 


