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ABSTRACT KEYWORDS
The study constructs joyful Web 3D virtual situational learning materials Web3D;
with the perspectives of learners, and takes Tainan Confucian Temple as Virtual redity;
an example to allow the learnersto learn and experience freely in virtual GPS

Mobile device;
Ubiquitous learning.

reality. Thejoyful learning environment is presented inthe virtual situation
through vivid text, sound, a guided picture tour, and a game-like learning
mechanism.

Different from the passive “knowledge giving model” in the past virtual
situational learning system, the “joyful learning component” isintegrated
into thevirtual situation to change knowledge imparting from “passive” to
“active” to effectively enhance the learning motivation of learners and
improve their learning effectiveness. Finally, grade 5 students are applied
as the experimental subjects in the study analysis focusing on the
satisfaction of learning system application and the significance difference
of the learning result before and after the system is applied. The study
result shows that the application of ajoyful virtual situation can indeed
achieve the same effectiveness of on-site experimental learning.

© 2013 Trade SciencelInc. - INDIA

INTRODUCTION

Constructivism thinksknowledge construction oc-
cursduringthemeaningful learning of learners. Thelearn-
ing of virtual reality is based on the theory of
congtructivismto createavirtualy real worldtoalow
userstolearn fredy. Somescholarshaverecommended
applying virtual redlity asan educational tool*4. A vir-
tual environment can creeteared world or anew world,
which can beregarded as special learning platformto
provide asafelearning environment!®™. However, atra-
ditional virtua reality syssemisvery expensveandre-

quiresspecia hardware, such asafacemask, multiple
projectorsand a3D input device. In addition, the pro-
gram devel opment ismoredifficult, and lesseffective.
In recent years, dueto theimproving network perfor-
manceand technol ogy development, virtud redlity has
become an emerging trend on websites.
Theeducational sector isalso committed to thede-
velopment of “joyful elearning” in recent years. “Joyful
e-learning” refersto providing alearningmethod that is
interactive, diverse, and not limited to classroom space,
and applying computer resources and processing vari-
ousteaching activitiesor making up theinsufficiency of
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classlearning through theuse of theinternet. The stu-
dentscan dsolearnthrough theinternet in classor after
class. Therefore, to effectively lower learners’ equip-
ment barriersand increase students’ learning motiva
tion, the study hopesto construct aWeb learning plat-
form that gppliesthe“joyful system design” concept as
theinfrastructure, design avirtua redity learning Situa-
tionwiththelearners’ perspective, and input thelearn-
ing eementssuch as Confucian Templerdated knowl-
edge, and guiding mode, inthevirtud learning Stuation,
which can break thetime and spacelimit to allow the
learnerstoteach themselvesinthevirtuad stuation, and
achievethejoyful learning effect through event trigger-
ingandvividredlity.

Through theimplementation of the study, thefol-
lowing obj ectives are expected to be achieved:
1) Theconstruction of aWeb 3D virtual situational

learning environment (artscourse)
2) Joyful learning experienceandysis
3) Theredizationof ubiquitouslearning

LITERATURE REVIEW

Situated ingtruction theory

The concept of stuationd teachingisfirst proposed
inathes s“Situated Cognition and the Cultureof Learn-
ing” by Brown, Callins, and Duguid®. It isdevel oped
with thetheory base of constructivism knowledge, and
also advocatesthat knowledgeistheinteractive pro-
duction of learnersand Situations, anditsnatureisdegply
impacted by activity, socid context and culture; knowl-
edgewill only createmeaningwhenitisbengexplained
intheactivitiesand Stuationsit created and gpplied. Its
magjor pointsareasfollows:

1) Diversecomprehensiveintelligence: Themeaning
of knowledge is dispersed in the environment
around us; itisthe creation of theinteraction be-
tween peopl e and the environment, which cannot
beisolated from the environment.

2) Authentictasks: Learning requiresareal environ-
ment to obtai n meaningful knowledge; knowledge
has the characteristic of developing gradually
throughred activities.

3) Professiona cognitivegpprenticeship: Thelearners
must belikeart apprenticesto observe, imitateand
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learnin professiona culture environmentsto con-

struct solid knowledge.

4) Technological anchored instruction: To havethe
anchor, knowledge must haveacompl eteteaching
environment to providesufficient opportunitiesfor
studentsto exploreand experience.

5) Seamlessassessment: Evauate sudents’ activities
and compl eted work during the learning process,
and combinewithred activities.

6) Collaborativesocid interaction: Learningisgradu-
ally achieved through collaborative socia interac-
tion and group constructive knowledge.

7) Assgant roleof teachers. Teachersarethesubsid-
laries; they help studentsto learn through the scaf -
folding construction method.

Thestudy of scholar Liao Yu-Ling aso pointed out
that the application of computer technol ogy can effec-
tively assist the curriculum designersto completethe
congtruction of learning Situationsto alow thelearners
tobeableto self challenge, and promote knowledge
obtaining and sharing”. Therefore, the study used the
Stuationd learningtheory to condruct avirtud Stuaiond
learning environment to dlow thelearnerstoteach them-
selvesknowledgeinasituationa virtud environment.

Joyful e-lear ning meaning and oper ational mode

Theterminology of joyful learningmainly originated
from the concept of “Game Based Learning”. It ar-
rangestheteaching content and concept with the game-
design mode, appliesfun, challenges, competition, co-
operation, self-satisfaction and asense of achievement
of gamesto providethelearnerswith motivation, pro-
mote continuouslearningwillingness, effectively retain
and organize skillsor knowledge, and further improve
learning effectivenesd®. Theimportant spirit of joyful
e-learningis“joyful learning”. It focuseson “method”
and “process”, not “purpose” and “result”. Thegame
method changesa ong with thesituation and learners’
choices, it hasan autonomous|earning process, andis
flexible. It goesthroughinterfaceinteractionto process
target learning, and designscontent according to teaching
materialsand learning strategiesto form valuable edu-
cationa softwarel®19,

In joyful e-learning, learners actively construct
knowledge, and teachersprovide side guidanceto a-
low thelearnersto learnin mutua cooperation. Usethe
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feedback mechanism and reflection to effectively re-
viselearning strategiesand paceto inspirethe joy of
learning and extend learning time. Properly explorevari-
ousacademicfieldsand ahilities, salf construct andin-
tegrate knowl edge concept without rough browsi ng™4.
At the same time, create amore vivid teaching, and
hospitality learning atmosphereto make up for thein-
aufficient joy of traditiona teaching.

Theinner processof learners’ joyful learning can
bedividedintodigital gamelearning mode*? and ex-
perience game modée*®. The basic concept of thetwo
both correspondswith flow theory; they both think that
with theguidance of game characteristics, thelearners
will beableto enter thelearning cycle, repeat thesame
learning experience, and achievetheexpectedtargetin
ajoyful situation.

The study applied “experience game mode”, and
maintainedthelearners’ partic pation motivationandhigh
degree of learning enthusiasm and devel oped students’
autonomouslearning ability throughthe challengespro-
vided by different games. It ispresented according to
the learners solution strategy, teachers can observe
learners’ behavior, and guide learners to construct
knowledgethrough appropriate message feedback, and
promotethelearnersto present moreinnovative and
gpecific solutionsto lower sudents’ learning frustration.

Web 3d virtual reality

In brief, Web 3D virtual reality usesawebsiteto
present 3D virtua redlity. Itisa3D virtual world cre-
ated by computer smulation. It providesuserswithvi-
sual, auditory, and tactilessmulation to allow themto
havevivid and live experiencesand to observe the ob-
jectsinthe 3D spacetimey and unlimitedly. Thiscon-
cept wasfirst proposed by Mark Pesceand Tony Peris
in 1994, who constructed thefirst 3D website browser
prototype“‘Labyrinth”. In addition to widening the stan-
dards, thereare somewebsite 3D technol ogy, such as
java3D0Shockwave 3D, and some software manu-
facturersthat develop 3D programs. They’vedevel-
oped programs that can present 3D objects on a
website, and only installing asmall browsing program
onthebrowser, watching 3D web pageswill beessy; it
has|owered the 3D web pagetechnical boundary, such
as\Virtools, 3D Max, EON Studio.etc.

Accordingtothedifferent Web constructions; it can

mainly bedivided into thethreefollowing categories.

1) Geometry-Based Virtua Redlity or Graphic-Based
Virtud Redlity: Userscan surf fredy inthedesigned
space, and interact by touching the objectsinthe
scene. Asevery object inthe sceneof virtua redity
must be constructed with a3D modd.

2) Image-Based Virtual Redlity: It mainly appliesa
“panorama’” skill to take a360-degreeimageusing
thecameraastherotation axis, then circletheim-
agestakenintoacircular cylinder.

3) HybridVirtua Redlity or Augmented Redlity: Itis
mainly based onimage-based virtual reality to set
object characteristics and give behavior orders
through asimple program design (such asjava,
javascript, vrml script.etc), toimprovetheinterac-
tion of image-based virtual redlity. Therefore, the
hybrid virtua redlity isalso called Augmented Re-
dity.

Therdated advantagesand disadvantagesare sum-

marized asfollows(shownin TABLE 1.)

TABLE 1: Advantagesand disadvantagesof thethreevirtual
reality comparison

}f}‘br:d Virtual
Reality

Good

Geometry-Based i
Virtual Reality

InmgerBasedr\'mual
Reality

Interactive Bad Merit

Manufacturing Technology | Easy Difficulty Moderately

Hardware Requirements Low High Medium

File size Small Large Medium

Realistic feel Excellent Bad Good

3D stereoscopic Bad Excellent Good

manipulative system Bad Excellent Good

Inapplyingvirtud redity intheeducation related
studies, many scholarsthink virtua reality hasconsid-
erablepotentid inimproving studentslearning ability™+
17, Sykes pointed out that the technol ogy of virtuad re-
dity isgpplicabletod| courses®®. McLdlanthinksvir-
tual reality can be used asalearningtool to improve
students’ spatial ability, and therefore recommended
using virtua redity inteaching to allow studentsto ex-
plore spatial concepts?¥. Also, Bioccathinksthe ap-
plication of virtual reality can helpto devel op spatia
cognitiveabilitied?2, Hartman used virtud redity en-
vironmentstotest sudents’ spatia ability™??. Park found
that using avirtua reality map canimprove students’
gpatid ability!.

Therefore, thestudy mainly appliesVirtoolsasthe
tool tolower thedesign boundary of Situationa courses,
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and accomplishthecongtruction of 3D virtud Stuations.
Tainan confucian templewebsiteexploration

Tainan Confucian Templeistheoldest Confucian
TempleinTaiwan. It wasbuiltin 1665, and istheoldest
Confucian Temple, withthemost spectacular building
structure, and hashistoric significance. Theresearcher
analyzed theintroduction rel ated to current Confucian
Templewebsites, whicharemostly traditiona websites,
and have picturesand text descriptions. Currently, the
virtud redlity designed especidly for Tainan Confucian
Templehasthreetypes:

Hybrid Virtua Redlity: Itisdescribedin 3D flash
animation and 2D pictures. Thedescriptionmethod is
text with sound, and the control rangeislimited. The
representing websiteis— Taiwan Confucian Temple,
Council of Culturd Affairs.

Image-Based Virtua Redity: Theproduction method
gpplied 360-degree panoramashooting. Userscanmove
the mouse to select the places they want to see, and
therearetext descriptionsunder the pictures; theinter-
actionisdtill limited. Therepresentingwebsiteis—Win
TimesInformation Technology LTD.CO.

Video-Based Virtual Reality: The production
method applies Quick Timevirtual reality, and each

buildingissavedasan MOV filefor downloading; us-
ersmust install Quick TimePlug-intowatchit. The
virtual reality of Quick Time does not have text de-
scriptions; userscan only watch and cannot obtain any
interactivelearninginformation. Theregpresantingwebsite
is—thevirtua redlity downloads created by the Tainan
City government.

Theabovementioned threetypesall havegood pre-
sentation for the construction of virtua reality, but the
learninginteractionissgnificantly insufficient, andaso
cannot effectively improvethelearners’ learning moti-
vation. Dueto this, the study hopes to combine the
abovementioned related literature characteristicsto
solvethebarrier of current websites’ insufficient inter-
action, and design thevirtua learning courseswith edu-
cationd meaningto allow learnersto teach themselves
inthesituationa virtud environment.

RESEARCH PROCESS

To conclude the abovementioned literature explo-
ration result, the study appliesVirtoolsto design the
interactivefunction of virtud redity; copewith thecon-
struction model of “Hybrid Virtual Reality” and inte-
gratetheguiding advantages of “Geometry-Based Vir-
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tual Redlity” to strengthentheredisticleve and interac-
tion of virtua redlity; theexplanationand gamefunction
isdesgnedwithHashtodlow it to bejoyful,andfinaly
obtain feedback through aquestionnaire method to un-
derstand whether theknowledge obta ned by thelearner
hasasignificant difference. The study processisde-
scribed asfollows. (showninFigurel1.)

SYSTEM IMPLEMENTATION

System planning

Computer processing ability, network bandwidth
and thedifficulty of producing joyful coursesmust be
consdered when planninga3D virtua redlity learning
platform. Therefore, inthe platform planning, thestudy
appliesthemixed modd of Flash and virtua redity for
construction; shownasFigure 2.

—===w— FyLL PAPER
Virtual reality design
Many procedures must be processed before pre-
senting 3D virtua reality on acomputer. The setting of
3D graphicstechnologiesisrequired inmodeling, tex-
turing, lighting, and shooting to smul atethe message
obtained by eyesinthered 3D space, and alow people
tolivetheexperience; thedesign flowchart isshown as
Figure3.

3D Virtual Reality

—Dl Interactive Courses |
—)I Joyful Courses |
L]

syuauodwoy
Bujuleat apiy
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Figure?2: Virtual reality learning platforminterfaceplan
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3D Material and Texture

Optimized 30 Mode|
P Settings

Virtools /3D Max
conversion

3D Mapping
Optimization

Interactive Component
and Joyful Interface Design

3DVR Web:
Virtual Reality + Joyful Component

Figure3: 3D Virtual Reality Production Flowchart

The system construction is completed after the
abovementioned designs, shown asFigure4. and 5.

Joyful lear ning component design

To effectively increase thelearning motivation of
students, and solvethe problemsthrough game-based
methods, thestudy applied Flashto design joyful learn-
ing componentsand copewith virtual scenes. Thesys
tem dlowsstudentsto learnindependently inthevirtua
gtuationthroughtheinteractivegamedesignand achieve
the purpose of entertaining and educational learning;
thejoyful learning componentsare shown asFigure6.

Technology design and application of gps- nmea
sentence

Inthisresearch, carrying amobiledevicewindows
system mainly through accessto GPS- NMEA sen-
tence system can indirectly obtain aGPS satellite-re-
lated information, such asthelatitudeand longitude co-

ordinateslevel, high-level dtitude, speed, positioning
satdliteinformation, actuarid value, and sodo. Thekey
tothisisfor GPRM C sentence codesfor the position-
inginformation, front-end for theAPupdated autométi-
cally every 15 seconds|earners of the addresses and
through theAjax framework will addressinformation
updated in the system, such asthenotereferred to Fig-
ure’.

EXPERIMENTAL DESIGN

Experimental objects

The study applied convenience sampling method,
and used 166 grade-5 students as the study objects.
After removingtheinvalid samples, thereare 163 ef-
fective samples. They aredivided into two groups ac-
cordingto the pretest result. The control group isthe
studentswho have been to Tainan Confucian Temple
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(62 students). The experimental group isthe students
who haven’t been to Tainan Confucian Temple (101
students).

Experimental procedure

Theexperimental procedure divided the students
into 2 groups according to the options chosen by the
studentsinthefirst test. Onegroup had beento Confu-
cian Temple, and the other one had not. On the second
day after thefirst test (pretest), all studentsoperated
thevirtua redity system, and thenfilledin the second
test (posttest) and questionnaire. The second test result
isused to verify whether thereisasgnificant difference
between the two groups regarding the knowledge
learned of Confucian Temple, and asatisfaction ques-
tionnaireanaysisisprocessed. Theexperimenta flow-
chartisshownasFigure8.

EXPERIMENTAL RESULT ANALYSIS

L earning effectivenessresult analysis

Theexperiment applied ANCOVA for andysis. The
study based on whether thelearner hasbeento Tainan
Confucian Templeinthefirst test to divide thegroup
into acontrol group (has beento Confucian Temple)
and an experiment group (has not been to Confucian
Temple). Thefirst test scoreisthe covariate; the sec-
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ond test scoreisthe dependent variable. Thesample
amount, mean, standard deviation, and variance of the
groupsinthetwotestsarelistedasTABLE 2.
Tosatiy theassumption of “homogeneity of within-
classregresson coefficient”, thestudy applied the SPSS’
general linear modd to test whether thereisasignifi-
cant differencein theregression coefficientsof thetwo

groups, theresultisshownasTABLE 3. TheFvalueis
2.233, and hasnot reached the s gnificanceleve of .05.
Theassumption that sati sfies““homogeneity of within-
classregression coefficient” can continue to process
theanaysisof covariate and further test whether there
isaggnificant difference between thetwo groups; the
resultisshownasTABLE 4.

TABLE 2: 2 Test ScoreSatistical Table

~

S~ Ttem Sangiles Meanofthe  Standard deviation  Meanofthe  Standard deviation
Group i first Test of the first Test second Test  of the second Test
Control group 62 5.77 2028 9.21 3.265
Experimental group 101 5.65 1.735 8.54 2496
All students 163 5.70 1.846 880 2822

TABLE 3: Homogeneity Test Summary Tablefor The Re-
gression Coefficient Within A Group

Source of Sum of Degrees of . .
) Mean Square Value Significance
Variation Square Freedom
Between Groups 17.304 1 17304 2233 137
Residual 1232.051 159 7.749
TABLE4: CovariateAnalyssSummary Table
Source of Sum of Degrees of ’ . .
e oo Mean Square Value Significance
Vanation Square Freedom
Between Groups  15.718 1 15.718 2.013 158
Residual 1249.355 160 7.808

Theresult showsthat the F value of the indepen-
dent variable (experimenta group and control group) is
2.013, and the significance does not reach.05, which
indi catesthat the second test scorewill not differ dueto
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adifferent experimentd process (independent varidble),
whichisthat thereisno significant difference between
theexperimenta group and control group.

Finaly, therevised mean of the second test scores
isused to processthetest and see whether thereisa
sgnificant differenceunder theimpact of thetwo groups
eliminatingthecovariate (first test score); thestatistica
resultisshownasTABLES.

TABLE5: TheConfidencelnterval Tableof TheM ean Dif-
ference

95% Confidence Interval

(Control  Standard

Mean difference ; = :
Significance  Confidence limit  Confidence limit

(lower) (upper)
-251 1.531

group - experimental group)  Error

640 451 158

It can be seen from Table 4 that the mean differ-
ence of thetwo groupsis 0.64, which representsthat
there is no difference between the mean of the two
groups, and landingin the 95% confidenceinterva rep-
resentsthat thereisno significant difference under the
impact of thetwo groupseiminatingthe covariate.

System application result analysis

Thequestionnaireismainly divided into realistic
level, system operation, course (Joyful) providing and
thoughtsfor after use, and learning effectivenessto ex-
plorethe system application satisfaction. Thequestion-
nairerdiability and meanisshownasTABLEG6.

TABLE 6: QuestionnaireReliability and M ean Table
Reliability
0916
0737

0938 3.84
0831 3
0.855 381

Mean
383
380

Realistic level

System operation

(Joyful) courses satisfaction

Learning Satisfaction

Learnng Effectiveness

Thisresearch result showsthat most learnersagree
that the systemisvery interesting, and they canlearn
much knowledgeregarding Tainan Confucian Temple.
Learners who have been to Confucian Temple also
agreethat they can learn more from the system than
fromvistingtheplacethemsalves After completingthe
system operation, studentshave very highlearning mo-
tivationtovist Tainan Confucian Templein person, and
the student test result showsthat thelearning effective-
nessfor sudentswho usedthevirtud learning systemis
indeed better than the oneswho haven’t used the sys-

tem.
BioTechnology —

CONCLUSION

E-learningisaninevitabletrend; themagjor purpose
of thestudy isto use““stuationa teaching theory” and
“joyful e-learning theory”, and apply Web 3D virtua
reality teaching, computer network and virtua redlity
characterigtics. Intheoperation of “joyful teaching Strat-
egy”, knowledgeisfully transformedto alow thelearn-
ersto achieveeffectivelearninggodls.

In the study process, the teaching method may
change, but the nature of teaching never changed.
Therefore, inthe e-teaching environment, teaching de-
ggnshdl il uselearningtheory andfocusonthelearning
god to achievetheteachinggod.

After concluding thelearning effectivenessresult
andyssand system application result andysis, evenfor
thelearnerswho haven’t been to Confucian Temple,
their learning effectiveness does not have asignificant
differencewhen compared with theoneswho havevis-
ited Confucian Templeafter using the*“Web 3D virtua
situationa learning platform’ devel oped by the study,
which meansthat even for studentswho haven’t been
to Confucian Temple, after usngtheplatformtolearn,
their knowledge can be asgood asthe oneswho have
visited Confucian Temple. Thelearning Situation and
joyful contentsprovided by the sysslem both obtain high
satisfaction.

Thefollowing conclusionscan be proposed after
summarizing the study purpose and study andysisre-
aut:

The construction of aWeb 3D virtual situational
learning environment (artscourse): Harper pointed out
that virtual reality cannot replaceareal environment,
however whenwearelimited totime, soaceand money,
and cannot learninared place, usingvirtual redity to
obtainlearning content isthemast appropriatelearning
method; it can be verified from the study result.

Joyful learning experienceandysis. Different from
thetraditiond websites, it usesWeb 3D to present digital
learning material sto alow every user to surf freely on
thewebsite, fed fresh and curious, and further improve
their learning motivation and interests, and promotethe
learnersto continuelearning to accomplishtheteaching
ided of “Edutainment”.

Theredlization of ubiquitouslearning: Bresk thedis-
advantage of traditiona expensivevirtua redity equip-
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ment, and useinternet and software characteristicsto
alow learnersto usetheinternet and abrowser tolearn
at any timeto achievethe effectiveness of ubiquitous
learning.

Itisworth mentioning that the learners agree that
thesystem canassi st learnerstolearnthere ated knowl-
edgeof Confucian Temple, and agreethat what they’ve
learnt from thesystemisactually morethan vigting the
placethemselves. However, when they arenoted with
theideaof “after having this system, they do not need
tovist Confucian Templein person”, they havean av-
erage response, which showsthat even adding joyful
learning dementsand avirtud redity learning platform
can effectively improvethelearning motivation and ef-
fectiveness, it fill cannot replacethethrill and experi-
encebrought by areal situation.
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