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ABSTRACT

Bespacas aweb3Dlecturehall. It is a synchronousnline
environmentcapableof presentingdiverseforms of educa-
tional content.BespaceQOsethodologypositions presence,
realism,and immersionas tools for moderatingstudent
behaviorand achievingeducationaloutcomes.Secondly,
Bespaceexploresthe strengthsand limitations of digital
worlds N the impact of mouse, keyboard,and computer
screeron the designof virtual spaceThekey to Bespaces
deceptively simple; the teacherOs avatar is empoegea
videogame charactefThe teacherOsvatarshape-shiftsnto
2D slides, 3D models,and 3D worlds. The resultis a na-
tive space blending interface and environment design.

ACM Classification: H5.2 [Information interfaceand pres-
entation]: User InterfacesGraphical user interfaces.

General terms: Design, Human Factors, Performance,
Design,ExperimentationTheory

Keywords: Web3d,synchronoudearning,avatar

INTRODUCTION

The rise of technologieslike SecondLife highlight the
value of synchronousveb3D as tool for online learning.
Problemswith asynchronousystemssuch as the lack of
presencgteacher,social, student and providing student
motivationto completeassignmentsre,in part, addressed
by synchronous web3D [1][2]. Whilapproachesind levels
of succeswvary, countlesdooksand papersoffer praisefor
the applicationof immersion, presence,simulation and
synchronicity in regards to learning [1][2].

To moveforwardis not to restatethe potentialeducational
value of web3D, but to considerthe designof a web3d
spacethatdeliversthatvalue.A spacehatexploitsthe HCI
principlesof structuringdata,managingcognitiveload, and
theremovalof unneededtepsin interactiong3]. With this
focuson design,Bespacds softwareagonistic. The shape-
shifting of the teacherOasvataris a simple reprogramming
of gesturalcodeand canbe donewithin Virtools, Second
Life, Shockwave3D, or Active Worlds. BespacaisesAB-
Net, an X3D platform.

Keepthis spacefree for the ACM copyrightnotice.

Thebestway to engageBespaces to simply walkthrough
the prototypeOsnitial lecture: Darwin a Man and His
Times.Questionsof HCI and designchoicesare addressed
in the sectionthat follows the walkthrough.A preliminary
usability study has beencompletedand it addresseshe
HCI claimsof BespaceThis paperthenconcludeswith a
brief look at the implications of Bespaceand the impact
freeing web3D avatars from faux humanoid form.
This paperis laid out asfollows:

* Visual Walkthrough:Darwin a Man andHis Times
* Theory:DesignChoicesand HCI Considerations

* A PreliminaryUsability Study

* Conclusions

WALKTHROUGH

The BespaceDarwin a Man and His Timeslectureis a
cultureof sciencepresentatiorgearedo collegelevel stu-
dentsanda classsize of 10-15.The lectureitself is intro-
ductoryin termsof interactivity. Not shownin the images
is the useof VolP (Ventrilo) and to savespace,the text
chatwindow is removedfrom images.It alsois important
to notethatBespacealoesnot dictate educationakontentor
form, it simply allows the teacher/ instructionaldesigner
flexibility in creating/ conductingvirtual presentations.
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Figure 1: An Overview of Bespace
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Figure 2: Three Functional Areas



Bespace Divided

1) The Landing Area, the entry point into the lecturehall
and an open space for student social interaction.

2) Class Storage holds courseinformation and provides
noteson lectures. Currentlycontainstwo digital kiosks.

3) The PresentationRing, the primary lecturespace.The

teacher floatsn the middle, shape-shiftingnto 2D slides,
3D models,and small 3D environmentslt also actsas a
stagingarea/ portal into larger 3D environmentsStudents
generallystandon the edgeof the ring, unlessaskedto

explore a 3D environment.

Bakewell

Malthus

e Lvell

Figure 3: A student walks to class

A SPECIAL TEACHER

Figure 4: A series of images showing the teacher!s
quick initial transition from faux humanoid form into a
2D title slide with rotating background panorama.

Figure 5: Advancing like a PowerPoint presentation,
the teacher shape-shifts into a series of slides.
Above, an image highlighting the OEnglishEnclosure
MovementO which inspired Bakewell and Mathlus.

Figure 6: At the end of each subsection in the Darwin

lecture, the teacher returns to human form and ad-
dresses broader student thoughts or questions.

Teacher as Series of 3D Models / 3D Worlds

In additionto 2D slides,the teachershape-shiftinto 3D
modelsandsmall 3D worlds. In the Darwin lecture,this is
often donein a series.Simple modelsare replacedwith
similar but more complexmodels.Backgroundpanoramas
are addedto addressissuesof cultural content.In some
cases?2D slidestransitioninto 3D worlds.

Interactivebehaviorspnestied to the individual models,
are generallyunshared. Each studentgetsto manipulate
and explorethe individual modelsin their own way. (2D

slide alsohave unsharedillboard behaviorsso that they
always face individual students)

Figure 7: From the section on Bakewell, beef and
cattle breeding: the teacher!s avatar as cow. The
buttons below the cow allow students to see a Omeat
viewO of the animal. This model leads to adiscussion
on economics and English culture.

Figure 8: From the section on Lyell and geology,
teacher as small explorable 3D world (presented
within the ring) The model is the Temple of Serapis,
which Lyell used to prove a theory of gradual geo-
logical change. Students are asked to gather infor-
mation and discover how Lyell accomplished this.



Figure 9: From the section on Lyell and geology,
teacher as interactive rock strata. Students are
asked to explore the model and explain the changes
in the fossil record and address the issue of extinc-
tion in a religious context.

Figures 10 & 11: From Malthus and survival of the fit-
test, teacher as slide and world. To highlight the
population concerns of Malthus and English society,
The 2D chart of Mathus!s equations rotates beneath
the feet of the students and hordes of poor emerge
as he predicted.

THEORY

The design choiceand HCI consideration®f Bespacaun

an interestingbalancebetweenthe forces of realism and
thoseof reality. One exampleis the initial walk to class.
Giventhedigital natureof the spaceiit is possibleto have
the systemautomaticallyplace studentsdirectly in the

presentatiorring. From a GOMSs perspectivedirect place-
mentis a more efficient methodof positioning students
thanwalking, yet walking to classhas value. Walking to

class,the ideaof freetravel over a short distance wasfelt

to adda senseof immersion socialpresencend opportuni-
ties for social interaction.Granted,this balanceis guess-
work, but the underlyingutilization of the digital reality of

virtual spaceblendedwith the attemptat applying behav-

ioral mechanisms generated by realism seems worthwhile.

Figure 12 & 13: The left image is from HorizonLive, a
synchronous 2D educational software package.
While HorizonLive effectively delivers a slideshow of
2D educational content, social presence is not visu-
ally reinforced. With avatars positioned, aspects of
student behavior, like raising hands to ask a ques-
tion can be explored. The 3D space also appears to
foreshadow / support the use of educational 3D
models and worlds during the lecture.

Bespace(4Cl goalsarethe flexible presentatiorof infor-

mation,the managememf cognitive load and easeof user
interaction.Bespacedoesnot dictate content,it provides
new options for designersOptions include screenfilling

2D slides, interactive3D models(presentedn seriesto
easecomplexity), backgroundpanoramas(for context),
small focused3D worlds, or using the ring as briefing
spacdinked to larger,fictional worlds or simulations.

In supportof userinteractionthe principlesandthe digital
realitiesthat guide the developmeniof 2D interfacesalso
arein placewithin BespaceSomeof the principlesare:[3]

* Minimize the numberof navigationstepsneededby
usersto accomplisttheir tasks.

* Avoid unnecessaryisual clutter that distractsfrom or
inhibits usertasks.

¢ Simplify objectmovement;use predictablepathsand
lessthan6DOF

* Organizegroupsof itemsinto aligned structuresfor
easier access.

Groundless and Uncluttered

Removal of the ground plane beneath the teacheavstep
away from realismin favor of more flexible presentations
and bettermanagemenbf cognitive load. From a visual
perspectivethe ground planetakesup valuablespaceon
the computerscreen.The slides and models of Bespace
would havealmosttheir entire bottom halvescut-off or be
forcedto be madesmallerto fit with a flat ground plane.
Smallworldswould beforcedto sharethe ground.

Alternative, realism-basedapproachesuch as stadium
seatingor simply askingstudentgo look up at larger mod-

els are possible,but hold interactivedrawbacks Looking

up is not simply an extrastep;it forcesthe viewerto see
the bottom of the model and limits views of the top. In

contrast,Bespacecenterdarge modelsin front of the stu-

dents.Granted,stadiumseatingwould allow for centered
modelsand provide the teacherwith a pleasingplace to

stand,but in Bespacethe teachershape-shiftinto the

presentationsothevalueof a placefor the teacherto stand
seemsquestionableln the end, the ground planein the

presentatiolis seenasunnecessaryisualclutter that inter-

fereswith the presentatiorof slides, models, worlds, and
the use of panoramic backgrounds

The charge ofinnecessary visual cluttés again madevith

the teacher8avatar.Holding the humanavatarand educa-
tional contenton screenconsumesvaluablevisual real-
estatelf too close,the teacherOsody will cover/ conflict

with the 2D slide or 3D model. If the teachelis setto the
side,travel by the teacheron and off stagebecomes real
andburdensomaavigationaltask

For students the value of the teacherOsumanform avatar
is largelyin the visual reinforcemenbf social presencelts

eyes, hands, legs are representatioatflerthan functional.
Being representationd conveysinformationthroughges-
tural expressionBespacesimply modifies gesturesnto a
modebettersuitedto mouseand keyboardb a PowerPoint
presentationCombining teacherwith contentis clearly
efficient. Thereal question,answerabléy usertesting, is

to whatextentdoesthis disruptpresencandimmersion?



A PRELIMINARY USABLITY STUDY

20 Juniorsin the Simulation, Design and Entertainment
(SDE) programat the University of Baltimore were given

classtime to participatein a preliminary evaluationof Be-

space. Students were brokiamo 4 groupsof 5 andtaught
the Darwin a Man and His Timesasa live lecture.Results
stemfrom a questionnairéshortanswer true-false,5 point

Likert questionsiandgroupdiscussionsafterwardsUnfor-

tunatelyfor dataanalysis the screenershowedthat nearly

all studenthadprior onlinelearning experienceand played

videogameon a weekly basis.Therefore,Likert datais

presented without consideration for subgroups.

Immersiveness and thimpact of the shape-shiftingeacher
is oneoutstandingssueaddressethy the study:

Changingthe teacherOsody was confusing 0%
Changingthe teacherOisody was unnecessary 15%
Teacherfelt presentat all times 4.5
Teacherfelt presentonly when| sawtheir body 1.5
Teacherfelt morepresentwhen| sawtheir body 3.5
The spacewasimmersive 2.6

During the groupdiscussionan unexpectedactor emerged
asa leadingsupporterof teacherpresenced VolP. Hearing
the teacherOs voice throughout the shape-shifting lectdre
having the teacher respond in real-timejte@stionsappears
to effectively reinforce teacher presence.

A secondreasorfor teachempresencearisingfrom students
is harderto describeln general studentdelt they had al-
readybeenexposedo this type of digital interactionand
Bespacavasmerelya stepalonga path.Studentsdiscussed
videogamesand their use of shape-shiftingcharactersA
few notedmythology, sciencefiction andcomic books as
referencedor shape-shiftingOthersconsideredthat the
PowerPointmetaphoris nothing new. There was also a
broaddiscussioron how communicatiortools like Instant
Messaging(IM) and cell phonesconnectpeople without
visual support.Granted the studentOdigital design back-
groundsdid seemcomeinto play. Also then, like many of
young Americans,they areindividualsborninto a digital
world and raisedn the internet, their expectation®f real-
ity are perhaps more flexible than previous generations.

One theoretical explanation for Bespawaintainingteacher
presences hiddenin the previousparagraphSomeschol-
ars believethat celebratingthe affordancesf the media
breaks presence and immersion [4]. Besphowiever,does
not pretendto simulatea fictional world. Teacherand stu-
dentsare not role playing. Therefore shape-shiftingdoes
not unsuspendhe belief in the teacherasthe studentsare
only askedto believethat the teacheris usingtheir avatar
to communicateand shareknowledge.Like IM, students
understood that a real person was present.

Perhapghe initial humanform teachemwasenoughto in-
troducethe studentgo the idea of the virtual lecture. It
becamea departurepoint from which magical shape-
shifting could reasonablyoccur. Onceagainthis is guess-
work, butthe preliminaryresultsappeatsupportive.

The low, almost neutrallevel, of immersiveneswvas ex-
plained by studentsby poor 3D modeling. Asked about
improving immersion,studentsnotedthat in future they
would become more comfortabliateractionwould be eas-
ier and that this might influenceimmersion. From the
theoreticalperspectiveBespaceQack of fiction may also
be a factor.

General Views & Preferences

Understandinghe spacewas easy 4.5
Following along with the instructorwas easy 4.8
I would discard the shape-shiftingteacherand 1.5
useonly large virtual storiesand games

An educationalgamewouldOvéaughtme more 2.3
An educationalgamewould be more engaging 3.2
Would be a usefulpart of a largeronline course 4.9
| wanta mix of Bespaceandgames 3.6

SDE studentshave considerableexperiencébuilding and

beingtaughtthrougheducationajamesThey seepotential
with gamesut feel it hasyet to materialize.In contrast,
traditional instructor led methodologywithin Bespace
seemed to resonate. Sevesaldentsoffered suggestiongo

increasehe instructorOpower in the spaceand whereto

placelimits on studentbehavior.

Issues & problems

Two issuesnereraisedby students One wasto review the
lecturein progressto go backor forwardon their on terms.
They suggestedh separatepop up window. The second
issuewasfor more explorationand studentled interaction.
Onthe surfacethis appeargo conflict with the instruction
led methodology,but propermanagementf a classroom
doesnot equateto removingopportunitiesfor studentled
learning.This secondssuewasalsotemperedy their real-
izing this was also their first classin Bespaceand that
morecomplexitywaspossible.

CONCLUSIONS

Bespaceasan explorationof digital world design,opensa
window into a conflict betweenrealism and reality. As
digital worlds separate themselviesm gamesand simula-
tions new native forms will emerge WhetherBespaceis
corrector not, itOsunderlyingconcernsof realism/ reality,
interface / environmenhumanavatar/ informationalnode
oughtto beaddressedl o reviewtheseassertionsan older,
single user demo space is here:

http://bespace.lcc.gatech.edu/single/
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