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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. 
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Luke, A. (2003) Literacy and the other: A sociological 
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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 
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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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