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Abstract

As Internet becomes more popular over the
world, the web-based Computer-Assisted Learning
(CAL) systems are becoming increasingly important.
Although lots of teaching resources can be accessed on
Internet, their formats are usually different. It becomes
difficult to share the teaching resources among
teachers. In this report, based on XML, we define the
teaching materials exchanging formant and mechanism,
and design the teaching materials exchanging platform.
Therefore, the effective knowledge management and
sharing of teaching resources can be achieved.

In last two years, we proposed the
Object-Oriented Course Model (OOCM) and dynamic
teaching material constructing algorithm,
Individualized Course Construction  Algorithm
(ICCAlg) and Course Framework Revision Algorithm
(CFRAIg). Moreover, we proposed Intelligent,
Adaptive Learning System (/ALS), which can provide
learners different teaching materials in accordance
with their learning aptitudes. After learning some
teaching materials, learners need to take the quizzes to
evaluate their learning performance. These learning
records are stored in Historical Learning Record
Database. In this project, we propose Two-Phase
Fuzzy Mining and Learning Algorithm to analyze the
relationships between the teaching materials
constructed by Subprojects 2, 3 and 4, and learning
records. The information can assist teachers in refining
the design of teaching materials and providing the
supplement materials for learners.

The prototype of learning map and teaching
materials exchanging platform has been accomplished.
Learners can know the learning states through learning
map. Teaching materials over Internet can be
exchanged and shared through the teaching materials
exchanging platform, which provide XML-to-XML,
HTML-to-XML, and HTML-to-HTML teaching
materials exchanging mechanism. In future, teaching
knowledge base and teaching materials and teaching
knowledge exchanging platform will be further studied
and developed.

Keywords: Adaptive Learning, Web-based Learning
Environment, XML, Data Mining,
Knowledge Management.
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L ook Ahead Fuzzy Mining Association Rule Algorithm
Input: The learning records of students from Historical Learning
Record Database.
The minimum support threshold &; in the 1-large
itemset, L,
The minimum confidence threshold | .
Output: The fuzzy association rules of learning records of students.
STEP1: Transform the grades of each quiz into fuzzy value,

f;(K) . for all students according to the fuzzy membership

function.
STEP2 G, ={ /R =8 fy(k)}, ad 1=1
k=1
sters: L, ={ x/support(x)® a,, for x1 G }
STEP4:a,+1=max(a—21 ’ al_laTlc),wherecisaconstant.

STEPS: NPLS ={ X/ support(xP a,,;, for xI G}
STEP6: If NPLS isnull,
then stop the mining process and go to STEPS,
dse generate the (| +1)-candidate set, Cj, ¢, from
NPLS .
STEP7: | =1+ 1 andgoto STEP3.
STEPS: Determine the association rules according to the given |
and all large itemsets.

AQR Algorithm

Input: The set of positive instances and the set of negative
instances.

Output: The information of missing concepts.

SETP1: Let POSbe a set of positive instances and let NEG be a set
of negative instances.

SETP2: Let COVERbe the empty cover.

SETP3: While COVER does not cover al instances in POS
process the following steps. Otherwise, stop the procedure
and return COVER.

SETP4: Select a SEED, i.e, a positive instance not covered by
COVER.

SETP5: Call procedure GENSTARto generate a set STAR, which is
a set of complex that covers SEED but that covers no
instancesin NEG.

SETP6: Let BEST be the best complex in STAR according to the
user-defined criteria

SETP7: Add BEST as an extradisunction of COVER.

GENSTAR procedure
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SETP1: Let STAR be the set containing the empty
complex.

While any complex in STAR covers some
negative instances in NEG, process the
following steps. Otherwise, stop the procedure
and return STAR.

Select a negative instance Eneg covered by a

SETP2:

SETP3:

complex in STAR

Specialize complexes in STAR to exclude Eneg

by:

Let EXTENSON be all selectors that cover SEED, but not
Eneg-

Let STARbetheset {x C y |xI STAR yl EXTENSON}

SETP5: Repeat this step until sizes of STAR £

max-star (a user-defined maximum). Remove
the worst complex from STAR.

SETP4:
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