
surveys and population studies.  Minnesota codes generated by the system were 
evaluated against the codes given by domain experts for the same set for ECGs. The 
results were almost identical and it is expected to test the system further with 400 
manually coded ECG scripts.  Overall functionality was accepted by domain experts as 
an efficient and a cost effective way of deploying expert cardiology knowledge to a 
wider audience. 
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Intelligent learning system for mathematics 
 
The pass rate of students in mathematics at the General Certificate of Education 
(Ordinary  Level) is very low and is less than twenty percent.  Further by the reports of 
National Institute of Education (NIE) about the performance at each grade explains that 
students are less familiar with fractions and manipulation.  In order to address the 
problem, we have developed an Intelligent Learning System for fractions at grade six. 
 
The learning system exploits David Ausubel’s learning theory, which states that “the 
most important single factor influencing learning is what the learner already knows, follow this 
and teach accordingly.” The intelligent system developed enables experts systems features 
with three-layer architecture that allows navigating from visual comprehension to 
abstract level of manipulation of fractions via intermediate level of conceptualization.  In 
the visual level fractions are graphically comprehend and at the conceptual level the 
visual concept of fractions is converted to numbers.  At the abstract level an extensive 
problem solving is done only with numbers.  These levels are restricted as coming back 
there by developing abstract thinking.  The implementation of the visual & conceptual 
levels are completed by using Authorware and tested. The abstract level is being 
implemented and tested and make system available for students. 
 
The system is developed not as a fancy software but as enchancing for improving 
abstract thinking in mathematics. 
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Effects of sintering temperature on chromium doping in TiO2 
 
The effects of sintering temperature on the electrical conduction properties of Cr-doped 
polycrystalline TiO2 powder were investigated.  Rutile TiO2 was doped by using the 
method of high temperature diffusion.Cr2O3 powder (6% by weight) was used as the 
dopant precursor. Different samples were prepared by varying the sintering 
temperature from 400Co to 1100 Co . 
 
The variation of electrical conductivity of each sample, compressed pellets with copper 
electrodes, with the temperature was studied in the temperature range from 150 Co to 
350 Co . Samples prepared at each sintering temperature showed Arrhenius type 



temperature dependence.  The conductivity was insensitive to sintering temperature and 
was in the same order as undoped TiO2 .At intermediate temperatures (400-900 Co ) the 
variation was more significant.  At high sintering temperatures (>900 Co) the variation 
was more significant.  At high sintering temperatures (>900 Co) the conductivity was 
fairly insensitive to sintering temperature. 
 
The activation energy decreases significantly (60%) when the sintering temperature 
increases.  At high temperatures(>900 Co) the activation energy was independent of 
sintering temperature.  We  conclude that the highest donductivity and the lowest 
activation energy, and hence the highest Fermi energy, can be obtained by sintering the 
sample at 900 Co for five hours. 
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Improved interfacial properties of the lithium / PEO solid polymer electrolyte 
interface 
 
Solid polymer electrolytes to be used in lithium batteries are required to have high ionic 
conductivity, fair dimensional stability and material compatibility with electrodes.  
From the point of view of commercial applications, modification of the  electrolytes by 
the addition of suitable plasticizers to complex electrolytes is a simple method.  In this 
work, a new plasticizer, poly(perfluoro ethyl methyl oxide) (PPFEMO) was chosen, as an 
additive to the PEO-LiN(CF3 SO2 )2  or PEO-LiTFSI complex electrolyte because of the 
compatibility of the PPFEMO with the electrolyte.  The effects of the plasticizer were 
examined using thermal,  dielectric and ionic conductivity measurements. 
 
While the compatibility of the PEO-LiX electrolytes with cathode materials has been 
ascertained, there is still a major concern about the reactivity of these electrolytes with 
the lithium metal anode.  The time evolution of the lithium interfacial resistance in an 
unplastisized PEO-LiTFSI and in plasticized PEO-LiTFSI-PPFEMO electolyte was 
performed and the data were obtained by monitoring the impedance response of 
symmetrical  Li/polymer electrolyte /Licells maintained under open circuit conditions 
at 60 .  The results clearly shows that, while in the cell with unplasticized electrolyte, the 
interfacial resistance progressively increases with time, in the PPFEMO-plasticized 
electrolyte the interfacial resistance does not vary considerably over a prolonged period 
of time. Even though the initial passivation rate is somewhat high, after several hours, 
PPFEMO added electrolyte appears to prevent further corrosion of the electrodes.  This 
indeed, is a very important finding concerning the protection of the lithium anode in a 
rechargeable battery.  These results further conclude that PPFEMO is really an 
interesting material to be used as a novel plasticizer, in solid polymer electrolytes, due to 
its role in enhancing the ionic conductivity, as well as in reducing the lithium/electolyte 
interfacial reducing the lithium/electrolyte interfacial resistance. 
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