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Nowadays, the Ubiquitous learning, a.k.a U-Learning, has become a novel and advanced
learning mode and research domain. The context aware capability of U-Learning can use the
mobile device with sensors to acquire the status of learners for offering suitable assistance,
guidance, and service. However, how to provide learners with the ubiquitous and context aware
learning and service, and how to efficiently make good use of this u-based environment to teach
and learn are our concerns. Therefore, this project, Investigations and Applications of
u-learning Resource Management, Data Access and Assessment Strategies, consists of three
subtasks. In first year, the executable results are described as follows: Subproject 1,
“Development and applications of an intelligent tesing and assessment system in u-learning
environment”, designs and builds an intelligent u-learning testing and assessment system, which
develops a Context Aware Interface to collect the learners’ context aware data captured by
wireless sensors, develops a Knowledge Acquisition System of U-Testing and Assessment to
acquire the testing and assessment knowledge in u-learning environment from teachers and
experts for building u-learning testing and assessment strategies base, and develops U-Testing
and Assessment System to select appropriate u-test items according to the assessment strategies
that Expert System of U-Testing and Assessment determined by analyzing the learners’ learning
situation. Subproject 2, “Research and applications of a framework of learning resource
management system in u-learning environment”, proposes the Integrated Learning Platform
Reference Model (ILPRM), which integrates and extends international standards, QTI, SCORM,
LD, to support the data representation of instructional activities, learning contents, and test items
in u-learning environment based on the TMML v 1.5. Moreover, Frame-based Interaction and
Learning Model (FILM) is also proposed to design and reuse the u-learning activities and the
u-learning services. Subproject 3, “Research and applications of ubiquitous content access
and representation in u-learning environments”, develops Peer-to-Peer Network
Personalized Search and Annotation System which efficiently manages, shares, and uses the
personalized knowledge, and searches the desired information, Adaptive Web Services
Planning System which provides users with the procedure services while designing Web Service
System, Content Adaptation Mechanism which offers adaptive contents on different mobile
devices, A QoS-Aware Web Services Selection Scheme which offers efficient internet service
selection scheme according to single QoS-aware service discovery and QoS-aware optimization
of service composition, respectively, and u-learning portfolio awareness and analysis scheme
which collects and analyzes the context variables and can be applied to record the learning
portfolio. In addition, during the progress of project, we have published 1 international book

chapter, 8 journal papers including 1 SSCI paper and 2 SCI-E papers, 32 conference papers.

Keywords: Ubiquitous Learning, Learning Resources Management, Digital Learning Standard,

Assessment, Data Access and representation.
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Definition 1.
® UOF = (FN, Rel, P, S)

1. FN: frame name.

2. Rel: relations of frames.

FILM = (UOF, CSP), where

3. P: the stored procedure call.

4. S: the slots and slot values of the frame.
o CSP = (P7 T9 25 C) A, G5 E) Iinit)a

® Nk w D=

P={p1, p2, ..., pm} 1s a finite set of places.
T = {t}, t,..., tn} is a finite set of transitions (PNT=0).

¥ = <SN;: v;> is the non-empty finite color sets of tokens.
C is color function, where C: P—Z.
A < (PxT)U(TxP) is the union of “Get Value™ arcs and “Set Value™ arcs.
G: T—Boolean expression is a guard function.

E: A—Expression is an arc expression function.

Linit: P—Initialization Expression is an initialization function.
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# 4: Experimental Data of Mathematical Programming Based Solution
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