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ABSTRACT

This paper studies on Web 3.0 technologies and distance education
system, point out that distance education is in great demand because of
large areaand large populationin China. In the current distance education
system, teaching resources are usually simply distributed with the poor
share which has to be constructed repeatedly and the system can’t meet
the need of being enlarged with poor configurability. According to the
characteristics of distance education and Web 3.0 technology, propose
the building of the distance education system base on Web 3.0, the new
system makes much progress on educational service, teaching resources
share, intelligent and personalized, which can guarantee the large-scale
teaching activities. In the paper the preprocessing mechanism and system
architecture for the distance education system are designed which are
based on Web 3.0,the workflow and the main function of the system is
described, atheoretical basisfor the specific implementation of the system
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is provided.

INTRODUCTION

With the development of internet, modern educa-
tion has changed greatly. M ore and more people have
become beneficiaries of distance education. AsChina
hasan enormouspopulaion withalargeland area, the
demands of distance education are huge. The charac-
teristicsof distance education arealso different from
those of overseaseducation. In 1999, Chinastarted to
implement modern distanceeducation project. Through
ten years of devel opment, the market scale of China’s
distance education market reached 44 billion Yuanin
2009, and 72.3 billion Yuan in 2012, forming thelarg-
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est distance education system. After devel oping for
many years, China’s distance education devel opment
hasaccumulated large quantity of teaching materids,
which aredispersedinal placesand lack in manage-
ment and share; The existing distanceeducation hasnot
formed standard, and the individuation and
customi zation of system service cannot reach thecom-
prehensvesarvicewhich hasinte ligent recognitionfunc-
tion. Thecharacteristics of Web 3.0 technology arein-
dividua, interactive, andin-depth gpplication services.
The modern distance education system based on
WEB3.0 technology can solve some problems in
China’s current distance education.
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THE SIGNIFICANCE OFESTABLISHMENT
OFDISTANCE EDUCATION SYSTEM
BASED ON WEB3.0

Chinahas many schoolswhich engagein distance
education, and most schools have their own website
servers, which storelarge quantity of resources. The
school s publish theresourceson internet though B/S
structure for their teachers and studentsto use. The
resources of other distance education schoolscan only
be searched through search engine. However, thesearch
enginegenerally targets at webpage document, but is
not powerful in searching literature, courseware, and
video; moreover, thesearchisbased on key word search
and full-text search mechanism, so the search results
areenormous, which aremixed with numeroususel ess
information. Asaresult, theteachersand studentsfind
it hard to choose. The distance education system of B/
Sstructuredesigned by traditional modeisonly appli-
cableto theconditionsthat therangeissmall and learn-
ers are not many™™. The distance education system
based on WEB 3.0 can providethe powerful functions
which thetraditiona system doesn’t have, soitisvery
suitablefor China’svast distance education market, and
mainly includesthefollowing severd points.

(A) Beneficial torealizingthe standar dization of
distanceeducation

Currently, Chinahasnot formulated the technical
standard and text standard concerning distance educa
tion. Thedistance education system of each network
school establishesitsown system and theresourcefor-
mat isnot unified, which cannot realize effective com-
muni cation. The distance education system based on
Web3.0 can givefull play to thecharacteristics of Web
3.0, and plansto use the software and hardware re-
sources of each place asawhole, and provides pow-
erful network teaching abilitiesand resources. For ex-
ample, inunderdevel oped western part of China, the
software and hardware construction lag generally ex-
ists; moreover, the problem cannot be solved withina
short term. Through distance education system based
onWeb 3.0, itisavailabletointegrate the softwareand
hardware of east and west regions, and provide pow-
erful serviceahilitiesuniformly, thuseffectively avoiding
repeated construction of resources.
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(B) Realize high-efficient resour ce shareand ac-
cess

With regard to China’s current distance education
system, the network resources of other schools are
mainly obtained through search engine, but it isvery
hard to find out the latestand most useful parts, which
causes poor share of resources. After the establishment
of distance education system based on\Web 3.0, high-
efficient resource share can berealized: theresource
visitors need not to know which server theresourceis
located at, and the system coordinatesto manage all
resourcesand uses unified resourcelist to provide most
reasonabl e services, which are not restricted by do-
main and time. For any resourcevigitor, it only requires
himtologinfor onetime, and thesystemwill automati-
caly anayze hisUP, defineroute, search theresource
closest to him, and establish good connection, so asto
providethefastest and best access.

(C) Redlizeintelligenceand individuality

In current distance education system, the provider
of teaching course storesdesigned coursewarein server
and waitsfor the user to visit through browser. Such
distance education lacksin guidance on user learning,
doesn’t fully reflect teachers’ leading role, and cannot
adjust study strategy intelligently according tolearner’s
conditions. Thedistance education system based on
Web3.0 hasintelligent recognition function. For differ-
ent users, thesystemwill, inlight of users’ interestsand
hobbies etc. and through sel ection of contents, auto-
matically providesuserswith the best study schemes
and resources on thebasi sof users’ behaviors, habits,
andinformation; thestudent can participateinthelearn-
ing of many groups, publish comment, writeexperience,
hand over homework, participatein evaluation, sys-
tematically summarizetheinformation for sudentsand
collect it for teacher to examine and appraise. One of
themost outstanding characteristicsof distanceeduca
tion based on Web 3.0isthat individualized education
can berealized. Moreover, the data collected by intel -
ligent system actively analyzes student’sbasis, ability,
interest, hobby, etc., so as to automatically provide
appropriate study schemes and advices.

At the sametime, the distance education system
based on Web 3.0 will ensure network study any is
avallableeverywhere. You canlearn anywhere, any time,
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and with any machine0You candso usevariousmobile
equipment for access. Thestudent will get good achieve-
ment of distance education if they striveto learn.

THE DESIGN OF DISTANCE EDUCATION
SYSTEM BASED ONWEB3.0

(A) Data preprocessing mechanism

TheWeb pagesdistributed oninternet not only have
large quantity, but also are dynamic and without orga-
nization structure, soitisvery difficult for user to seek
accurateinformation on\Web. Thegenera methodisto
use search engine to search web site, download
webpage, and create relevant sentence index. How-
ever, thesearch result includesmuch irrelevant infor-
mation, and |ost the meaning of semanticsat thesame
time. We adopt the resource crawler and resourceiden-
tification module based on semanticsto collect infor-
mation, so asto avoid the problemsof search engine.

(1) Theresourcecrawler based on semantics

During datapreprocessing, it isnecessary to con-
struct akind of resource crawler based on crawler. The
crawler isaprogram which can grasp Web document
automatically. It supports more effectiveinformation
search and analysis, which can reducereturnedirrel -
evant webpages. The crawler can collect datafrom

mixed datasource and create semantics database, and
use knowledge configuration file point at resource, key
word, search order, and inquiry progressschedule. The
search progressisdriven by semanticsand time, which
replaces problem stimulation and query-driven? intra-
ditional Web search process. The core of resource
crawler computation isto construct sequencing system
of resource prior values. We adopt many methodsto
cal culatethe sequencing of prior vaues of source cor-
relation degree, such as correlation degree analysis,
webpage content anaysis, linking analysis, reference
subgtancefiltration, resourcelinkingprediction. TheFg-
ure 1 showsthemodulepart of crawler. Thefollowing
introducesthework principlesof theresource crawler.

Firstly, the crawler graspsthe\Web page, whichis
not visited yet, for processing. Cal cul atelinking and con-
tent andysisoninitid page. Eliminatewebpage HTML
mark and stopword. Then get puretext contents. After
processing of participleand work characteristic mark,
lay foundation for | atter semantic analysis. After com-
pleting preprocessing, thelinking structureand relevant
exampleof content resourcein visited webpagewill be
extracted and cal cul ated.

Inthe second step, theresourcelinking prediction
modulewill calculateresource predictiononlinkingin-
formation, and ca culateresourcelinkingcorrel ation de-
gree; inorder torealize“intelligence” and enable sys-
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tem to understand and integrateresourceand user file,
adopt appropriatetool to construct standard, formal,
and operabl e adaptive resource ontology. The ontol -
ogy can conduct adaptivelearning of statistical prin-
ciple, reach better screening effects. The model of
webpage content andysi sisbased on the computation
of resource correl ation degree cal cul ated by resource
ontol ogy onwebpage content information.

Inthethird step, the prior val ue computation mod-
uleof resource correlaion degreeintegrateslinking prior
value and content prior value. Inlight of computation
method of resource correlation degreeprior va ue, get
crawler to grasp prior value sequencing. Once good
prior value sequencing isgot, theresource collecting of
crawling cango on successfully.

(2) Resour ceidentification module

Data preprocessing firstly usesaresourceidentifi-
cation moduleto position and collect relevant datare-
source, asshowninFigure 1. Indatapreparation stage
of resourceidentification module, usedataclassifier to
classify and collect data of different document types.
Theparser and indexer areused for anayzing dataand
congtructing index and dictionary library during data-
collecting process. Inthelatter stage, through ontology
development, extract and collect list, key word advise,
abstract and classification congtitution, and use these
datato create database of raw data. At |ast, depend on
high-level semantic datacollection, help user tolocate
information rgpidly and accurately.

In combinationwith manua selection and automatic
Web search, utilizerecursive collection construction
systemtoredizeresourceidentification module, Frstly,
through detailed and planned manua selection, identify
several seed URL. Then use automatic Web searcher
to search these URL and capture relevant Web sites
and extract favorite page. These output favorite
webpagelinkinglist may point at other domainor irrel-
evant website. Thenimplement manua sdectionagain.
Use obtained URL aslatest identification seed tore-
peat the above processto create and collect theresullt.

After identification and processing of resource, the
document collectionwork isautomaticaly implemented
by resource crawler based on semantics. Most Web
pagesincludethelinking of other webpage. Thecrawler
can almost craw from any place. In order to increase
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efficiency, definethewebpage, which thecrawler needs
to seek and extract,is relevant with resource. The
crawler islimited to specia Hyperlink obtained from
resourceidentification module, and handles dataof dif-
ferent typesand collectsal dataresource. In order to
increasetheefficiency of crawler, thework of crawler
ispardlel. Thekey wordscollected from webpage can
be used ascrawler’sinitia seed to start Web crawling.

In order to ensuretheresource ontology reference
has sdf-adgptability, based on method of ontology learn-
ing in ontology project, and under statisticsand prin-
ciples, calcul ate adaptivelearning of resource ontol-
ogy, which brings about better screening effect. The
ontol ogy learning module based on statisticsmainly
depends on the feedback of Web environment in the
crawling process, and summarizesthe feedback data
from resource obtained. Then cdculateweight learning
andinheritancerddionship evolutioninlight of domain
ontology framediagram.

In preprocessing modul e, with the continuous gen-
eration of crawler’sanaysisdata, obtain analyssdata
of correlation degree of aseries of resources. These
datacan be used astraining dataset of ontology statis-
tical learning and include one piece of important learn-
inginformation: notiona word hit rate. Record thefre-
guency of theword and useit for learning of resource
weight. Fromthis, continuoudy learn and evolverefer-
ence substance of resource ontol ogy, So asto ensure
thecrawling can be more scientific and effective.

Thelinking mar inwebpageusualy indludesthere-
source characteristic information of thewebpage. The
text content around linking isthe concentrated reflec-
tion of resourceanchor. If thelinking pointsto resource
relevant page, thewebpage a so have certain resource
correlation degree. Therefore, inlight of anaysisof re-
sourcelinking relation, obtain another computation di-
mension of correlation degree of webpage resource,
whichisthemainfunctionsof resourcelinkingandysis
predictionmodule.

Atlast, useacontent filter moduleto diminatenoise
andjunk dataduring datacollection process. Then store
the screening datain the database of raw data, thus
compl eting the process of preprocessing.

(B) System ar chitecturedesign
AsshowninFigure 2, theentranceutilized by sys-
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temincludes|earning platform, teacher’steaching plat-
form, and social mediaplatform. Wherever and when-
ever, no matter what equipment isused, oncetheequip-
ment isconnected to internet, the student can learn by
loggingin student studying platform, and automatically
recelvetheassessment and credit of learning. One-time
logging in can enjoy all System resource; the teacher
can log inteacher teaching platform for teaching any-
time and anywhere, correct student’s homework and
assessment paper. Then send achievement and com-
ment to corresponding student automatically. Intheplat-
form, itisavailableto seethe student’sal comment and
learning experience published onforum, message board,
SN, etc. Theteacher can appraisescoreat ordinary
timethrough these contents, and acquirestudent’slearn-
ing state at the sametime; socid mediaplatformispro-
vided for non-registered user, whosefunctionswill be
restricted. It mainly hel ps non-registered user to ac-
quiredistance education, applicationinformation, and
advertisement.

Therearetwo information collecting channelsinthe
system: resource crawl er and user submission. Accord-
ing to data preprocessing mechanismin Figure 1, the
crawler acquiresdifferent series of key wordsin pre-
processing, then crawl to collect information on Web
accordingto key words. Somewebsitesand forum sites
of distance education are collected manually and used
asthe seed of crawler to increase efficiency. For spe-
cific search words, the resource crawler can collect
comprehensiveinformation about thesewords, includ-
ing professond information, courseinformation, course
credit, student information, courseware material case,
teaching audio and video, work and test questionsetc.
At thesametime, students’ activity during various so-
cid mediaplatformsproducesanother typeof informa-
tion concerning students. Thetype of information can
betreated as students’ homework and used for score
assessment of ordinary time, interest identification, and
hot i ssuesof search theme, and discussion hot issues.

Besidesthe datawhich are crawled, through user
submission platform, the teacher can upload teaching
resource and information, and student can submits
homework and questions. In user submission platform,
itisrequired to useunified predefined format easily ap-
plicable to adaptive ontology, which can transmit
coursaware, video, article, and comment, etc. Theuser

submitsunified modul e check and adjuststhe contents
submitted by user, which enabl esthese content formats
meet uniform standard and is convenient for the se-
mantic andysisof adaptiveontol ogy. Then storeitinthe
database of raw data. The systemincludeshigh-level
andlow-level databases. Thelow-level database stores
theoriginal datacollected by crawler and submitted by
user. Thesystem extracts more specificinformationin
low-level databasethrough adaptiveontol ogy, and stores
itinhigh-level database. Thedementsof user filessuch
ascharacter, interest, etc. include high-efficient infor-
mation to identify relevant data, can be used for the
screening of document, and areimportant contents of
theraw data database’®. Adaptive ontology semantic
analysis, detect and summarize variousinformation of
origina data, such asmetadata obtained from teaching
article, including author name, Email address, contact,
etc., teacher’sindividua address, schoolsrelated to
teaching group and association, and addresses of dis-
tance education school s of various places, etc. Then
storeitin database of each highlevel. Thereare6 high-
level databases, asshownin Figure 2.

1)Professional infor mation database

Includesbas cinformation of variousmgorsof dis-
tanceeducation, indluding talent training scheme, course
information of variousmagjors, credits of each course,
etc. Duetothe particularity of distance education, stu-
dentisonly required to compl etespecified course, com-
pletegraduationthess, get required credits, thenhecan
graduate. Thelearning order of courseisnot required.
Thisisthebas c database of system, which only dlows
authorized teaching manager to modify. The database
only undergoesregular update annudly.

2) Sudentdatabase

Asthestudentsof distance educeationaretoo many,
itisnecessary to establish specid student database. The
databaseincludes students’ name, student number, sex,
date of birth, mgor name, classname, contact, address,
and dsoincludeslearning sore, credits, rewarding, pun-
ishment, etc. Thebaseonly alowsauthorized teaching
manager to modify. Besidesannual upgrade, theremay
bedaily student status change, academic records, such
asmajor, suspension of schooling, credit reward, pun-
ishment record, etc.
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Figure2: System Architectureof Distance Education System Based on Web3.0.
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3) Networ k coursedatabase

Includesaudio, video courseware of variousfor-
mats. In order to control quality of play and increase
fluency of play, itisrequired to unify formats of audio
and video. Theaudio uniformly adoptsMP3 or WMA
compressed formats, and video uniformly adopts
RMVB or WMV formats.

4) L earningmaterialsdatabase

Includes various case and materialsfor teaching,
and exercisesof each course. Theexercisesadopt stan-
dardized format. The objectiveitemiskey point and
subjectiveitem issecond-important, with standard an-
swer. It can be used asdaily homework, unit test, and
test question.

5) Social media database

Theusersof social mediagroup cansharetheir re-
sourcein system and hold ameeting, discussonline,
establish interest group, and cal cul ate project coop-
eration, etc. After one-timeregistration, auser canvist
system’sBlog, Micro-Blog, SNS, and forum service.
Stored| thefollowinginformationinthe database: rel-
evant articlesand comments of social media, relevant
discussion of organizationand group, especidly relevant
articleand newsreport collected from various distance
education websites, and relevant comments collected

from each forum, Blog, Micro-Blog, SNSand other
mediaplatform. The database not only stores users’
important introduction, and a so records users’ behav-
iors.

6) Resour cereputation and feedback database:

The database storage acquiresresourcereputation,
user’sfeedback information, and interest point distri-
bution through many methodssuch asnetwork andysis
and semanticanaysis. Collect and storethefollowing
information in thedatabase: feedback information col-
lected from origind articleand associationremark, other
relevant learninginformation collected from mediapl at-
form, and relevant commentsand eval uations.

From contentsof origina data, extract users’ inter-
est points, such as research interest description in
publisher’sindividua file, relevant introduction of
website publisher, articles published by user’sgroup,
resourcedetail, resourcerel evant report, introduction,
etc. Thesystem generates statistical report of interest
point throughinterest point generator. Manager will trace
hot-spot resourceaccording to thesereportsand timely
adjust hot issues, and guideto pay attention to hot-spot
resources. Throughusers’ interest information, itisalso
avallableto extract their interested mgjor field and re-
searchdirection. Theinformationisprovidedfor intelli-
gent serviceand also contributesto helping systemto
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constructing ontology.

The system generates appropriate key words
through key word generator. These key words can be
offered to users for search, so asto find out the re-
sourcequickly.

Adopt semantic method to generate thereputation
feedback and summary report of distance education
resource, and help resource devel oper to formulate de-
velopment plan and devel opment direction. After gen-
erating thereport, match users’ interest through user
ontology interest matching module, and generatematch-
ing report and submit it to corresponding user platform.
Theteacher or student will get report from the plat-
form. Thesystem will aso send report to appropriate
socid mediaplatformto help users’ toobtainlatestin-
formation.

Thefunction of event reminder generator istore-
mind peopleof important learning event. It listslatest
various teaching meeting, video live broadcast, and
other typesof activities, including maintheme, spesker,
and time section, etc. The user can select interested
event to participatein activities. For example, partici-
patein video meeting, on-linediscussion, etc.

CONCLUSION

Inlight of current Stuationsand difficultiesof China’s
distance education, the paper puts forward distance
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education system based on Web3.0 technology, so as
to provide more powerful resource share, intelligent,
and individualized abilities. The paper proposes pre-
process ng work mechanism and system Architecture
based on distance education system, and describes
System work flow and mainfunctions. Thefuturere-
search emphasisisspecific congtruction and redization
method of platform.
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