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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. 
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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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