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Abstract 

Story-telling is being used for the preservation of culture, and interaCli\e slOr;i-telling in particular. 

is nttraeti\c for its ahi lity to provide the user with a hands-on experience. 

We explored the tl::nsibililY or interacti\e story-Idling III relntion to the San culture of South 

Afrien. by im'estignting the effect of interactiyity on users' perceived le\"els or presence. Presence 

refers to the feeling of 'being there' in a viliual environment (VE presence). We also imestigated 

Ihe len:l of presence in Ihe story (story presence). Priming ns a contributor to presence, and the 

relationship between VE presence, story presence, and enjoyment were also imestigmed. These 

ilm:stigations were made based on two vil1ual environments (one allo\\ing intcraction with the 

story and the other not intcraetive) and two priming materials (one re!t:\'ant to Snn culture nnd the 

other not rclcnll1t). 

Interacti\'ity \\as found to reduce the users' levels of VE presence despite the t:1C1 that guidance 

\\as used to try to maintain the story plot. 0 r the t\\"l) questionnaires that \\'ere lIsed 10 measure 

\'E presence ([group (lGPQ) and Slater ('I (1/ 's (S US)). a signillcant negali\e effect (F = 4.983, P 

0.029) \\as obtained from IGPQ. for the eftl::ct of intcrac!r\ity on VE presence. The interaction 

effect ofinteracti\ity and priming wns nlso found to hn\e a significant negnli\e effect (F 4A23. P 

= OJ)4) on VE presence according to SL.:S queslionnaire. This result also showed that interactivity 

decreased VF presence in the absence of relevant priming but once rele\Clnt priming \\as used 

an increase in VF presence. albeit not significant. was obserwd. The conclusion from Ihis was that 

priming can contribute to increased VE presence. A significant positi\(.' correlation of O. 73 and O.M 

(according to IGPQ and SUS) was obtained with VE presence and enjoyment. Story presence and 

enjoyment also correlated significantly at OA3. This shcms that participants enjoy more when thcy 

are present in the VE and.\)r the story and vice \ersa. 

Low interface fidelity, whereby input devices could not rcpresent thcir real \yorlel counterparts 

sufficiently. and possible disruption of the story plot \\ere seen as reasons for a negati\e effect of 

interactiyity 011 presence. In the case where expensl\'e equipment is achie\able \\e the use 

of haptic props and devices which provide tracking 10 provide high intcrfllce fide Ii tv. 

We concluded that our study provided a teasibility for the lise of interacli\c siory-telling for 

culture and suggest that Ihe use of guidance should be clone along with restrictions on intcraCli\·ity. 

\\'hile this may takc ~l\\ay some of the atlracti\el1css of interaCli\ily \\e belie\c il \\(llIld still gi\e 

them a hands-un cxperience \\hile maintaining Ihc plot. 
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Chapter t 

Introduction 

This research \\as carried out mainly to invcstigate tile effect of interaCli\ily and primmg on pres­

ence. and the feasibility or interactive cultural story-telling \irtual emironments. Se\eral studies 

\\ere conducted and the obtained results arc presented and di~cussed ill Chapter 6. 

1.1 Motivation of the Study 

\'irtual Reality (VR) has gained widespread use in a number of fields. sllch as psychotherapy. edu­

cation. entertainment and story-telling. f lowe\er. 11l other areas where the pro\'ision of interac1i\'ity 

characteristic of VR IS highly desirable. intcracti\ity rise to a number or challenges in story-

111 Ihis rese~m:h. we in\'estigated these chal \\hile paying particular attention to the 

ctl~ct of interaeti\ity on users' sense of presence. an impOl1ant concept in the tiekl of VR [(,7], We 

also attempted to pnnide a \\ay to overcome some of the clwllenges, 

Presence can be defined as the extent to which the lIser feeb they are engaged a media. 

\\hen applied to VR. presence refers to the feeling of 'belng there' in a \iJ1ual emironmenl (VE). 

rather than just watching images on a computer screen. The objective of most VR applications is 

to prO\ide the user \\itll the illusion that the mediated experience IS real. reflected in high levels of 

presence. Se\eral researchers contend that the effcclj\cness of a VR application is linked to this 

sense of presence [71. 67. 46]. We belie\e that manipulating factors that enhance presence should 

result in more etfecti\e VR applications, 

U nft')1llllalely. due to the lack of consenSllS regarding the definition of presence in the literature. 

no unified operational measure of presence exist [--19. neither docs a clear outline of factors 

belie\'ed to contribute to presence. Several approaches of meaSUrIng presence haw hO\\'e\'er been 

used. and these ll1clude: 

1, Obtaining sel f .. report ed sense of presence from 

.., Comparing l<1sk performance in the real and vit1lwl emimnll1enl. 
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Cll.\PTER 1. INTR()DUCTION 2 

3. Obsening users' behmiour \\hen interacting \\ith a YF. 

4. \lcasming physiological of the user. 

Each of these measures hme \\eaknesse" and strengths ~\S shall be seen in Chapter 2. 

1\ number of l~letor" of presence ha\e also been imestigated. hO\\'c\\'r \\'C bclie\'C that these 

l~lclOrs haw not been adequately rescarehed \\hen dealing \\ith interacti\t~ cultural narratives, In 

order to create VR applications for culture and ~tmy-tellil1g. it is importul1t that these bctors are 

sufficiently understood and for OLlr research. \\e ll1wstigated these factors \\ith regard tll the San 

of Soulh\ frica \.; stories. 

The San people arc widely known flW their artistry. their extensiw lise of stories. and their 

hunting as a \Vay of liIC [31. 19. For our purposes \H' chose a story on hunting, Here we looked 

at ho\\' YR can enable us to rc-capturc and present San culture. a culture that is fist becoming 

extinct. \ lorc ~o. wc cxamined how this can be done in an interactive manner gi\Cn that the chosen 

is a 'hands-on' story about completing a certain task. i,e .. making a hunting arrow. 

\\'e also explored the notion of priming, which is ba"cd on the construction perception thesis 

which states that participants are most likely to process perceptions of ambiguous stimuli more ac­

curately ifplaced in an appropriate state of mind. or primed, than \\hen they are not [3()]. Therefore 

the bdlcf IS that participants wi II experience highcr Ic\cls of pres..:nce \\h":l1 primed, 

1.2 Objectives of the Study 

Th..: main objectin:s of tillS research arc. to cxplore the feasibility of interacti\e cultural story­

telling "Es by imcstigating the etTect of interacthity on presence, and to test the effect of priming 

on presence. T\\o 1e\e1s of presence arc explored. namely: 

• Presence in the VE: whereby this refers to the presence in the O\erall \'iI1ual environment 

experience and not just the slory . 

• Presence in the story: this refers to the extent to \\hich the user teels they arc engaged in or 

arc part or the story \\mld and not necessarily presence in the 0\ crall VE in \\hich the story 

is being narrated. 

Thc combined effect or interactivity and priming 011 prescnce IS also imestigated. Lastly. the 

relationship bet\\een presence in the VF. presence in the story and enjoyment is inwstigated. These 

aims are discusscd in details 111 the subsections \\hich 1'01 il1\\. 

1.2.1 Feasibility of Intenlctive Cultural Story-telling YEs 

As l11clltillned in Section 1.1 abo\'e. an effecti\(; \'R applicatilll1 should result in high Je\els of 

presencc, Our aim in rdatilll1 to the teasibility of interacti\e cultural VEs is: 
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CHAPTER 1. INTRODUCTION 

~\im I: To il1\estigate \\hether interacti\'ity can han.: a positi\\;: effect un presence in the VE and 

in the stury being narrated, if j~lCilitation and guidance are used. 

The fLlllu\\'ing hypotheses with respect 10 this aim \\ ere hence de\ cloj1ed: 

I. EI/uh/illg lIsers II! (IclinA illleruci \Iilh (/ SIOlT ill (/ 

presellce ill Ihol IE iOinililali()1l owl gllidul/ce are IIsee/. 

I E call j!Osilil'e/l' a/It'd 

, .. j l'irt/!u/ slorr-felling elll'imllllle/1l 11lliell a//(}\I.\ ils IIsers /() inicruci lIirh the el'('llls 

ill Ihe SIOIT heiJlg IIWTU/('d, COli /)(J.lilin'h o/li:el Ihe crlell{ 10 lI'hich II.I('I'I/i'''/ {Ire pori 

{hill SI()}T. 

Although some researchers strongly oppose the idea of interacti\ 

17] due to the possibility that through interacti\ity the user can 

in story-telling YEs [I i( 40, 

the story-line intended for 

them by the author. we believe that facilitation and guidance can assist in the plot maintainecL 

hence enabling the lIser to actively participate in the story, such as the one lIsed in 

this research where the lIser has to complete a certain task, Wc belie\(~ that this actl\'e Illyolvement 

\\ill lead to the user being more present in both the VE and the story The idea of facilitation and 

guidance has been used in 'The Thing 

Subsection 3.-1.-1. 

and the 'CUlII .\II/nllr' sy~tem described ill 

1.2.2 The Effect of Pdming on PI"esence in Story-telling' Es 

Research has sh()\\l1 that priming creates an a\\an:lless and readiness to a certain kind of 

eWl1t [36]. Therefore it is believed that ghing participants a "tory Ihat has sumething to du \\ith the 

San culture before experiencing the story in the \'irtual environment. 

state of mind. Our aim in relation to this is: 

All11 2: To lI1Yestigate whether priming lIsers before they 

sense of presence. 

The hypotheses that werc developed III relati<)J1 to this aim are: 

them in an appropriate 

a VE will increase their 

I. Priming j1Urficij)ullls heron! Iher cll/a fhe l'il'ilIU/ cl/l'imllllll'1I1 CUll hu\'{' u p()silirc c(ke/ on 

presence in the IE. 

, Priming jh/rlicipol1lS he/im' Ihcl {'Iller lilt' lirlll({/ ('l/liml/l!1l'l// C(l1I hun' ({ positil't' e!!eer nn 

presence in Ihe slmy. 

It is expected that participants who ha\e been primed \\ith rek\i1nt material \\ill experience 

higher leYels ofVE and story presence than participants \\110 haye been primed with irrelc\ant 

material. This, as already discussed. is bascd on the construction perception theSIS \\hich says 

participants are morc likely to proccss perceptions of ambigllolls ~timl1li more accurately if 

placed in an appropriate state of mind. 
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CH\PTER I, INTRODUCTION 

Although relevant to the San culture. the rek\<lnl prlll1ing story \\as not similar to the one llsed 

for our story-telling VE (the Arrow-making story) instead. it \\as 1110stly about mythological 

characters. and it was made clear to participants that they \\en: !lot expected to memOrIze it. 

1.2.3 The Effect of Combined Interactivity and Priming on Presence 

Aim 3: To ill\estigate the crfect of combined interacti\ity and priming on presence as compared to 

either one of these factors alone, 

The folkming hypotheses in relation to this aim \\ere cle\clopcd: 

I, Comhil1eil ill/eruelil'ill' (llId primillg 

o/l/ll'.w/aclors 01011(', 

a/Icc Is J!rCSCllce III Ihe /'[ more th(/n eitller one 

1 CWllhillCd illl(T(/('lil'ill' and priming posilil'ch a/leus jJrcscllcc in IlIe S/(}IT ll'orld more than 

('ilher olle o/lhcsC/llctors a/oil!'. 

1.2.4 Relationship between Presence in the YE, Presence in the Story and Enjoyment 

Aim -I: Presence in the VE, presence 111 the story. and enjoyment are related, 

The follO\\ing hypothesis with respect to this aim \\as dew loped: 

I, "is hclic\'ed lhal lisa.\' or" most likeh' If) ell/or rhe l!lL'rul/ c,\jicriellcc ill rhe U.', if/lilT 

jJrcsclII ill rhe I E am/or il7 rhe SriJIT li'{wld 1IIId l'icc l'l'l'SiI, 

1.3 lVlcthodology 

To achi~\~ our aims. \\e adopted the following methodology: 

I, IlypDtheses were identi fled from our aims as aboyc, 

I The im'oh'CCl \ariables were th~n identified from the hypotheses, These \,ere illlcrae/il'il)'. 

primillg. IE jm',I(,l7cc. stOlT presellce and 

3, A San story \\as chosen as the story to be narrated in the VE as it \\as in line \\ith our aim or 
using an African culture, Also, due to the Llct that it \vas a story nboul completing a task. it 

alltmed us to test all our hypotheses. 

-I, Two ell\ironments that provided the different scenarios needed to test our hypotheses were 

then designed, and user-experiments based on Ih~se environments \\ere carried out, 

5, Appropriate measures for measuring the rde\ullt variables \\'~re s~1cetcd and the data that 

\vas obtained was then analyzed and conclusions \\ ere drawn, 
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CHAPTER J, l:\!TRODUCTION 5 

The design of our experiments was as folkl\\s: 

Experiments which ensured the testing or all combinations of ollr variables were run Linder the 

fiJllo\\ing fl111r conditions: 

COlldilioll I: Tbis condition invohed interaction \\ith the story and reading rele\'ant priming, 

COl/iIilioll ), In this condition. mteraction \\ilh the story \\as not allO\\'ed but rele\ant prillling 

\\ as still used. 

Condilioll 3. This condition involved interaction \\ilh the story but \vith irreleyant priming, 

COlldilioll 4. In this condition. neither interaction \\ith the story nor re1c\aJll priming \vere used. 

T\\'o different el1\'ironlllents (intcractivc and non-interactin.:) \\ere lIsed for this. whereby in-

teracti\ity \\as manipulated by assigning the value I to th..: interacti\e cmironment and 0 Ilx the 

nOll-interacti\c one. Priming was manipulated by gi\'ing participants either one of two slori..:s to 

read before their VF experience, whereby a story relcn1l1t 10 the San culture \\as used as the rel­

eyant priming: material and a story about trains \\as used as the irrelc\ant priming material. with 

priming: assuming: the yaluc I or 0 respectively. Thcse stories haye been included in Appendix 13 

and C, 

To test the correlation between pres..:nce in the YE. presence in the storY. and enjoyment fm1her 

analyses based on the data obtained from the experiments discussed abO\e. \\ere performed, 

1.4 Outline of Dissertation 

Chapter 2: This chapter re\icws the background theory behind \il1tlal reality (VR). \Ve start otfby 

presenting the ditlerent approaches uscd to define YR. followed by a discllssion on the ach'antages 

and disacl\antages of VR. An in-depth discussion on presence is also gi\en along with the dillerent 

j~lctors thought to contrIbute to it. The manner in \\'l1ich users are represented in \iJ1ual el1\'ironmcnts 

is abo described. Lastly. we discuss the di rt'erent measures used for presence, 

Chapter 3: In this chapter we discuss the theory pertaining to San culture. story-telling and 

YR's applicability for story-telling, Interactivity in cultural ~tory-telling VEs is also re\iewed, Here 

\\e look at the challenges one f~lces when designing sllch VEs \\hereby. a lot of contlicting limita­

tions ha\'e to be taken into consideratioll. Lastly. \\e discLlss some of the interactiYe story-telling YE 

applications \\hich exist 

Chapter 4: This chapter outlines the approach that \yas taken (i,e. the strategy used to inves­

tigate our aims and the hypotheses invohecl. and the description of the \irtual el1\'ironl11ents used), 

The considerations that had to be taken into account \\'hile de\eloping our methodology arc also 

presented. 

Chllptu 5: This chapter describes the experiments thm \\ere conclucted to test the hypotheses 

put forth. The method that was taken. which cxplains hO\\ \\e \\enl about recruiting and 

"hat materials were used for our experiments. is also pn:scntecl. W..: also describe the procedure that 

participants \\cr..: expected to Il)llo\\ in th..: experiment;;, Finally. \\e end the chapter by olltlining 

the \\l1V in \\hich data \vas collected. 
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Chapter 6: In this chapter we present and discuss the results in relation to our different areas or 

interest. \\'e found that some ot' the hypotheses \\ere fully supported, or at least partially supported 

by the results. \\hile other hypotheses \\ere not in agreement \\ith the results. Specifically, \\e found 

that the story presence \ariable did not beha\'e as c:\pectcd. Possible reasons as to \\'hy the results 

did not necessarily agree with some of the hypotheses are laid out. [3rielly \\'e found that: 

• Interacti\ity negati\ely affects YE presence in story-telling cl1\ironments. Low fidelity equip­

ment and disruption of consistency in the story due to interacti\·ity. \\'ere identifIed as the 

possible reasons for this. 

• Relevant priming contributes to an increase in YE presence. 

• Enjoyment and YE presence are highly related. 

• Enjoyment and story presence arc highly related. 

Chapter 7: We conclude this dissertation \\ith a summary or the major Ilndings of the study 

and the contributions of those fIndings. We also present recommenciations for future \\'ork. 
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Chapter 2 

Virtual Reality and the Concept of 
Presence 

Our research bOlTo\\S fi'olll a number of disciplines. namely Virtual Reality. Psychology. Anthro­

pology and Slory-lelling. This chapter re\'iews the background theory behind \'irtual reality (VR). 

Information on cultural and story-telling concepts is given in Ihe next chapter. VR's potential fill' 

IIlteracti\e story-telling is also e\amined there. 

The IIr:,;t section (Section 2.1) presents the difTcrent approaches used to define VR. fo II 0\\ cd by 

a discussion on the mhantages and disadvantages or \'R {in Sectioll 2.2) ,\n in-depth disellssion 

on presence. a concept ckemed to playa crucial role in the slIccess of \'R systems. is given in 

Section 2.3. Here \\e look at the variolls ways in \\hich dilTerent researchers deline presence and the 

implications of those differences. FUl1hermore. the different leve]::., of pr.:senc.: imestigated in this 

research. namely. pr.:sence in the VE and presence in the story arc prescnted. \\'c also examine the 

1I11p0l1anCe of presence and outline the different t~ldors thought to contribute to presence. Section 

2.4 describes the manner in which lIscrs arc represented in \lrtual emirolll11ents. including the notion 

of (/\'(//a/'s. Thc different measures of presence are discussed in Section'" Lastly. we conclude 

the chapter with a summary of the important points discllsscd 111 the chapter. in Section 2.6. 

2.1 Virtual Reality (VR) 

\'irtual Reality (VRl is a mediulll which enables its users to interact with three-dimensional objects 

presented in a computer-generated emironmenL kno\\,11 as a yirtual em'ironment (VE). This abil-

to il1leract alkms users to actively participate in e\ents gl)ing on in the \irtual environment as 

'~''',''~''',i to passively \\atchingimagining the e\cnts. as is thc casc \\ith comentional media like 

television and books. Thc intention ofVR is thatllsers \\ill respond to e\CI11<; 011 in the \irtllal 

el1\ironmenl ill a similar \\ay they \\ould in reality. Steuer [59] defincs \il1Ual reality as a mediated 
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CHAPTER]. "{fUUAL RE/\UTY ,\ND TIlE CONCEPT OF PRESEWT 

em'ironmcnt in which the USCI' fccls to a certain cxtent that they arc present ill the mediated el1\i­

!"Oilmen!. Oi fferent approaches have been used to describe VR. One of the pre\ailing definitions is 

to describe yintral realIty in terms 01' teclmological lJard\\<1J"e. not through the human experiencc. 

In [60]. Summit (1993) quotes Coates 011 deiining \inual re,1lity as a simulation ofcJ1\iro11l11ents 

experienced Yin head mOllnted goggles and wired clothing enabling the user to interact with these 

emironments. Greenbual11. (in [60] J. also portrays VR as a \\'orld !1lled \\ith images visited with 

equipment featuring '"stereophonic \ideo and fiber-optic data gimes." This approach of 

deflning \'irlual reality in a purely technological manner rather than e.\perienliai. can be ll1adequate 

as it suggests that the eminent feature 0 C any virtual reality system IS the presence or absence of cer­

tain hardware. The problem "ith this. as Steuer points out. is that a system is arbitrarily classified 

as VR or not-VR depending on whether a system includes certain Iwrd\\are. This. makes it difl1cult 

to determine the quality of different vil1t1al cl1\ironl1lents comprised of the same equipment. and 

therefore does not provide a clear unit for analysing virtual el1\·ironll1enh. 

\Ye belie\e that the idea of virtual realit,y' goes mllch more than just technology. Some of the 

things that \\'e bclie\'e set VR apart fi'om other media arc. the concept or presence. user-embodiment. 

and the ability to interact with the events going on in the VE. In the sections that folio\\". we look at 

eacll ofth.:se phenomena. Howevcr, before we do tilal. \\e discuss the ad\antages and disadvantages 

of VR paying attention to cultural story-telling VEs. 

2.2 Advantages and Disadvantages of VR 

2.2.1 r\ciYantagcs 

• \'R enables the simulation or situations \\'hich nrc otherwise impractical to construct in reality. 

For example. treating a person with a fear of heights might mean exposing the person to a real 

cliff \\hich might be dangerous, or re-constrllcting an ancient social setting in which people 

L1sed to !i\'e in. e.g .. the San people cultural social setting \\hich is almost non-existent in 

southern A frica where they originally used to be fOllnd. 

• Because VR is interacti\·e. it allows hanels-on experience in sllch el1\ironments sllch as learn­

ing or story-tclling Vl::s. It also cnables architects to make alterations from \\ith 

real-time response unlike in other representations where alterations normally mean starting 

the whole model tj'om scratch. hence saying time. 

• It sa\"es cost. ,\ good example is with the treatment of the fear of l1ying. The patient need 

not go on a real l1ight to be exposed to the feared stimulus. Another example can be that of 

re-constructing ancient social settings which no longer exist. 

• It is also belin'ed that people tend 10 respond more 10 ewnls represented in ,1 \ irtual enyirol1-

ment as opposed to other kinds or media. due to its interactive nature. 
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ClUPTER l, \'lRTUAL RE\UTY AND THE CO\'CEPT OF PRESr.\fCE 9 

2.2.2 Disa(hantages 

• Increasing fidelity (the extent to \\hich the vr ,1I1e1 the interaction \\ilh it resemble those in 

th.:.- real \\orld) in VR can be very expensive [69]. 

• VR is known 10 be non-ergonomical: head-mounted displays can be hea\'y and llsers trip on 

\\ires and may harm themsdves. 

2.3 Presence 

The notion of pres(,lIce is a subject or primary focus in the science of VR [~6]. Witmer and Singer 

[71] argue that the elTecti\elleSS of vi11ual emironl1lents is often linked to the sell,;e of presellce 

reported by llsers. They contend that manipulating faclors which increase presence \\ill increase 

learning and performance, they however state that they do not han~ direct e\idence to support their 

contention. Slater eI al report that prevIous research has that presence in a \il1ual em'iron­

ment (VEl is impOl1ant: "a highly present indi\idual is Illore likely to beha\e in the VE in a manner 

similar to their beil:i\iour in similar circumstances in c\eryday re,dit~"' [67]. Other researchcrs \\'ho 

support the importancc of presence are Schuemie ..:! al [-+6], \\ho argue that although a thorough 

understanding of the reason why VR is cfTecti\'e maybe missing, most research Oil this subjcct is 

110\\ e\'er related to the concept of presence, 

It is quite clear b'om above that presence is of major impol1ance in conceptualizing VR. Unfor­

tunately. a concise and conclusive description of the concept does not exist. ThIS. as we shall sec 

later. presents problems such as lack of Cllllcr..:!e measures of presence and lack or con"cnsus on 

faclors that are belie\ed to affect presence, This section re\'ie\\'s some of the prc\ailing definitions 

ofprcsence, and points out the similarities and differences bet\\een them, It also attempts to provide 

a eoml11on und('rstanding of the notion of presence, 

2.3.1 General Definition of Presence 

Despite the conflicts that exist in the conceptualization of presence. researchers in the field seem to, 

to eli f('('ring extenls, agree on the folltming general definition of presence: 

PrL'SL'llct' is (/ SlIhicclil'efce/illg o/hcillg in U \'irllIal clI\'iml/ll/(:,lll. liIal is Ihe ('xle/lllo H'l!ich IIsers 

./e('/ {hlT lire '!here' in rhe lmrld speci/iul hr Ihe l'irll/a/ clI\'imlllllclIl 7. 38. 44, 49. 51!. 55, 59, 7/ } 

os opp()sed {njlls! 11'({lciling illlages Oil (/ cOIllIII/llT scr('el/. 

Hlme\er. as argued by Witmer and [71], this definition only pnnides a basic understand-

II1g of the concept but does Imt describe the nature uf the feeling of being there. nor does it identity 

the f~lctors \\hich inlluence this feeling, In the subsections that 1'0110\\ \\e present a deeper analysis 

or the notion of presence and ultimately put. the dellnition of presence used for the purposes of this 

research. fllr\\ard. We start ofT by describing a concept closely related to the notion of presence. 
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C/l.\PTER 1, \ 'If?TUAL RE/\LlTY AND TIlE C()\i( FPT OF PRESE\iCE 10 

namely illllllersioll. !~)lIowed by the possible reasons \\ hich gi\c rise to the diwrse ways in whIch 

pre~ence is dellned. and thereafter discuss the \anmlS factors bclie\ed to int1uence presence. 

2.3.2 Immersion 

At least t\\O ditTerent ways of describing immersion exist: some researchers describe Immersion as 

a characteristic or a VR system hardware while others sec it as a psychological construct. These 

dichotomous ideologies are discusscd bclow. 

Technological Aspects of Immersion 

Immersion. as argued by Slater e/ £1/ [53], is a quantifiable description of a technological hard-

\\are system, thus describe immersion as the e.';tent to \\hich a computer display is ""extensive. 

surroullding. inclusi\e. vivid and matching" [53]. whereby by ('x/el/sile they refer to those displays 

that can accommodate \'arious sensory modal ities: I'll/Tow/ding refers to the abi lity of a system 

to send sensory information in all directions: iJlclusil(' in that all sensory data from the physical 

surroundings is blocked out. but the only information that arri\t~s to the user's senses is from the 

virtual \\orld: li"iclness reters to the richness of the inti.mml1ion content generated by the display. 

and lIIu/chiJlg refers to the match between the participant's anticipated feedback about body move­

ments. and the infi.lrmalion generated on the displays: for example. a turn in the head should result 

in a corresponding change in the visual display [.53]. Therefore. according to this system of belief. 

immersion is an obiectiw of a system and is not sllbjecti\(~ to the llser. 

Similarly. Biocca & Delancy (1995) in support the prior assertion of immersion being a 

technologically quantifiable construct, whereby tlley describe iml11ersion as the to which in­

puts from the physical world are shut Ollt and hence can be objectively measured by counting the 

"number of the users' senses that are prO\ided \\ith Il1Put" [32]. Schubert cI (1/ [4"+] also support 

this notiol1 of immersion being an objecti\'e construct by stating that immersion can be described 

objectiH:"ly. 

Psychological Aspects of Immersion 

In [71]. Witmer and firmly oppose the foregoing notion of immersion as f()lIo\\s: 

"Though the VE equipment configuration is instrumental in enabling immersion. 

\\e do nol agree with Slater's vicw that immersion is an objecti\e description of the VE 

technology, In our \'iew. immersion. like imoJ\ement and presence. is something thc 

indi\'idual experiences [71]:' 

In line \\'illl the abo\(:" contention. they describe immersion as a psychological state \\hereby the 

user percei\es themsehes as enYCloped. included and interacting \\itl1 an cmironment that prmides 
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Cl 1.\PTER:!, nRTUAL RE1\L/n' AND TIlE COVLPT OF PUESE\'CE II 

a continuous stream orstimuli. Although Witmer and Singer define immersion interll1s of the user's 

perception. they ad,nO\\lcdge Ihat the type of technology used is inqrumental 10 immersion and "a 

VE that elfecti\ely isolates users fi'oll1lheir physical em ironment. thus depri\'ing them of sensations 

prmided by that emironmenl. will increase the to \\hich they feel immersed in the VF' [71 1 
They nonetheless maintain that immersion is an erfect on the user's perception of feeling included 

in the VE, 

Like\\ise, \Ianetta and Blade (1991-\) in [-"xl look al the psychological side of immersion, They 

qllalil~ the llser's emotional reaction to a VE as part or immersion and describe presence as the 

feding of being immersed in an environment. 

In response to Witmer and Singer Slater [50] argues that he \\ould include Witmer and Singer's 

dellnition of illll11ersion as part of his definition of presence as he sees the mdiyidual's experience 

as presence. and immersion as a measurable characteristic of the systelll, 

There seems 10 be 110 clear distinction between the concept of presence and the psychological 

concept of iml11ersion as posited by Witmer and Singer. and :\ Junella and Blade abO\e (e,g, j!rcsencc 

is (/ /('cllng o/helng immersed - as stated by the latter t\\'(lSOl11e). and hence ror the purposes of this 

research, \\e llse Slater cI ul's [53] deJlnition of immersion being entirely technological in order to 

a\oid any confusion, 

2.3.3 Differences in the TheOl-Y of Presence 

Below we list some of the reasons for the discord Il1 the definition of presence: 

• Conflicting opinions about what constitutes presence but not immersion, Thus the debate is 

\\hether the latter is entirely lumhnlnc-dependent or. just like presence. Iws a psychological 

component to it. 

• DiYerse \'ie\\s about how presence manifests itself. i,e .. \\'hat exactly does a person do. or 

\\hat precisely happens to them when thcy arc present'! This has Icc! to difrerent categories 

and measlirements of presence, 

W.: look at each of these ditTerent \ie\\s in depth, and discllss hem Yariolls definitions or pres­

ence hm'e arisen due to the eli fferenees, 

2.3.4 Immersion and Presence 

Slatt'r includes Witmer and Singer's notion of Immersion in his description of presence, and hence 

states that presence includes the following three aspects [50]: 

• The sense of' being there' in the VE. 

• The extent 10 \\hich the VE becomes the dominant (llle ill comparisun tu the real world, 
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• The extent to \\hich participants. after the VE experience. remember it as a place \isiled rather 

than images on a computer. 

Slater's preceding de1lnitiotl of presence. as we shall see later. ddermines the \\ay in which 

he measures presence. which is also different to the \\ay \\'ilmer and Singer measure it. Witmer 

and Singer clarify that the perception of being em'eloped (or immersion. according to S later and 

others) may playa role in presence but should not be equated to presence. They define presence as 

the subjeetiye experience of being in one em ironment \\hik situated in another. HO\\e\er they are 

quick to point that one docs not require a total attention shift from the real world in order to feel 

present in a VE. 

\\'c fcel both Slater. and Witmer and Singer pro\'ide insight in \\hat constitute presence and fix 

our research \\'e llse the conception of presence being the extent tn which llst::rs feel they are 'thert::' 

in a YE. and hence like Slater lise this mental state of tllt:: user only for defining presenct:: but not 

immer~ion as \\elL This, as already mentioned. is 10 ;l\oid confusion bet\\"een the 1\\0 concepts. 

[n the subsection which follow, we look at ho\\' different rt::st::archers identify different kinds of 

presence and hence define it differently. 

2.3.5 Categories of Presence 

Another reason for the differences in the concept of presence, ~lrises from the \\ay different re-

searchers belie\'e presence maniICsts itst::I1' leading 10 se\eral kinds of presence suggested. 

Slater <.'1 (// classify presence into the foillming 1\\0 categories. \\hieh although related. are 

conceptually difkrent [54]: 

I. Pel-sonal presence: the sense of "'being then:" in a \irtual cmironmenL 

J Shared presence (co-presence): the sense that other people are there in the \irtual el1\iron­

men! and the fet::ling of bt::ing part or a group. 

The first manitestatioll of presence. which is personal. has bet::n discussed by se\cral other 

researchers, Held and Dularch [22]. Loomis [3-1]. and Sheridan [-19] rcter to this classification as 

/c/cprcs(,llcc and defllle it as a reeling of being physically present with the \'it1ual objects at a remote 

location, Sheridan further distinguishes another type of presence. \\hich he coins 1'11'111(/1 pI'eSCllce 

and ddlnes it as the sense of being physically present \\ith displays gcnerated by a computer. For 

our purposes \ye classify both telepresence and yil1ual presence as personal presence. as they clearly 

refer to an indi\'idual sense of being in an em ironment other than the one they are physically situated 

111. 

In her paper. I-keter [21] t~llks about the three dimensions of presence: j)crsolllli presence. slIcia/ 

presellce and Clll'lniIlIllCIlWljJr('.It.'l1ce, Her definitions of pcrsonal lIlId social presence are quite sim­

ilar to Slater cI (// \ [55] notions of personal and eo-prescncc mentioncd alxwc. She denncs personal 

prescnce as a measurc oi'tile eXlenl to \\l1icl1 llsers fccllike they are in the \iI1ual el1\ironmelll" She 
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arglles that pcrsonal presence derives from feeling like YOll c\ist as a separate clltity \\"ithin the en­

\·ironl11ent. and it may be enhanced ifother lIsers e\ist in the \irlual el1\'ironment and if they appear 

to recognize Y{lur e\i"tcnce, this she rct'ers to as '.oeial pres':l1ee. It is highly simil;,,' to Slater i'I II/'s 

110tiun of co-presence. The third dimension of presence· emirol1mental presence - reters to the 

e\.l\?nl to \\"hich the environment appears to know that \\e me there and seems to react to LIS. An 

e\ample giwn here is that of lights turning on \\"hen the lIser enters a room. The argument made 

is similar to that or sm:ial presence. that if the em'ironment secms to knO\\ \\c are there. that may 

help com'ince us that We are there. I Ieeter states that most \i1111iJ1 emironl1lents tend to be so totally 

lInal\are of the user's presencc so mllch that one can g.:t lost in a mOllntain, If illogical boundari~s 

are not obs':ITed [21]. 

The argument \\hich Heeter makes. is that us.:rs may doubt if they ar~ really present if their actiulls 

seem to be ignored by either other peopl~ (ill the case or soeial presenc.:) or by th.:ir ell\ironm~nt (in 

the case of emironmental presence). We hence recognize the three classifications of presence she 

has put forth and argll~ that they suJ1icicntly .:ncompass other categories that have been suggested. 

This id':<l has been argued in details in [36] (a th.:sis done solely to iJ1\'estigate presence). and it is not 

our intention to go O\.:r it. at th.: samc d.:pth again. I krc \\e only gi\'e a t~\\ C\Hmplcs of the other 

categori.:s of presence that have becn proposed 10 illustrate our point. Lombard and Ditton define 

pr.:sence as th.: "perceptual illusion of nOI1-I11.:ciiation" [32]. Non-l11.:ciialion in this case refers to 

the f::lilure of a participant to aeknowledg.: the .:xistence of the VE as a medium. and hence respond 

as they would ifth.: medium was not present. This obviollsly ties in \\ith the notion of feeling like 

you are 'th.:re'. Lombard and Ditton argue that their definition encompasses ~i\ conceptualizations 

or the theory of presence. Below \yc brictly discuss each of th.:ir conceptualizations and show that 

they fall under the three categories id.:ntitl.:d by Heeter [32]: 

I. Presellce liS silcia/ richness the argument hcre is that. a medium thM prociuc.:s an illusion of 

nOll-mediation can provide a rieh (noll)\erbal inhmnation for social interaction. This is the 

same notion of social presence discussed abmc as the conccrn is social interaction in both 

cases . 

.., Presence (is realisil/ the e\tent to which objects appear yi\id and real in sllch a medium. We 

belie\e r.:alism is a 1~1Ctor or pr.:sel1ce 110t a manif.:qation of it as shall b.: seen later. 

3. J)resencL' u.,' Ir(1I1,\J)OrfUliol1 the jllllsion that there is no 1l1cdiull1 l11eans that there is no 

d.:marcation between lIs.:rs and th.: entities in the VL so lIsers can p.:rcei\·e that they I1m'c 

either 11100ecl to the entities in the VL or the entitics ha\e 11lll\ed 10 the user's immediate 

ell\ironment. meaning that the user can either think they arc sharing their real \\orlcl or the 

VF with the ':!ltities. This is .:C]ui\alenl to personal pres.:nce. 

-t. PreSCIlCL'II.I iIllIlUTSi()11 they lise immersion as both a kclInnlogical allli psychological con­

strucL hene.: reti.:r 10 it as thc user's ('.:eiing of being imoh.:d. absorbed. engaged and en­

\.:ioped. Immersion. \\hen llsed in this way. is eat.:gori/.:d as pr.:sence (r.:tCr to Subscction 
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2.3.2) i.e .. personal presence. 

5. Pr('sCllCl' as slicial ({clor 1\'i/llill /IIet/illlll ifusers encounter other users \\ ithin a medium thnt 

the illusion of non-mediation. they arc encouraged tll respond to SOCial cues in that 

medium as Ihey \H)lIld in non-mediated cOllllllunication. This is simil;)r 10 SOCIal presence. 

6, Presellcc iI.I liIcdilllil (IS social ac{or i r the llledium its":! f 1'1'0\ ides cues that repl icatc normnl 

interaction. it i~ likely to be percei\ed ns a social enlily not a medium, Thi~ is similar 10 

cl1\ironmental prcsence, 

2.3.6 Presence the Illusion of Non-:\lediation 

So br. thc difkrenl conceptualizations or presence scem III cOI1\'erge 10 a central definition or prcs­

ence as thc perecplual feeling of being in the \irtual cl1\ironment and being obli\'ious to the presence 

of the media "illusion of non-mediation" [32], 1!00\e\er. Schuelllie el ({/ [..\6] present a different 

definition of presence \\hich was discussed in P/'('I(,IICl'-L Lis/sCIT, Tlere Ihe idea IS that although 

part or all of the user's experience may be generated by the media. Ihe user is a\\are of the meclIa 

but mcrlooks it. Bell)\\ is parI of the quotalion la],;en from Presence-L Listscn as it appears in [46]: 

III the mosl (',r{rc/}/e cllses. Ihe int/il'it/lla/ CUll illdicate co/'rcclil' {hut s he is 

/lSllIg Ihe tcchn()l()gl~ hll{ at so/}/c I(')'c/ IIlId 10 so/}/c dcgree. her his percep{ioll O\'cr/o()k 

IIial (/l1d o/Jjec/s. e\'llllls, ell/ilies, lind t'/Il'imllll/{'lIIs arc jlc/'ceil'('(/ as 

ICc/llw/n,'.!l' Ira,\' 1/01 illl'o/l'cc/ in /he eXlhTicllcc, 

i.Fromlhe abo\'e quotation, we can see that emphasis is on the nOl1-exc\usi\C nature of presence. 

i,e .. unlike most of the foregoing detlnitiolls \\ here the impression gi\'en is that the user feels as If 

the\ are in the \'irtual and not the real cmirol1ment. here the user is actually ;l\\arc Ihal the Virtual . . 

\Hlrld IS mediated but chooses to overlook the media, 

In [..\6]. Schuemie cl al corroborate \\ith this defInition and states that the user's acknowledge-

ment of the being mediated by technology is rarely explicitly stated even though it is an 

essential aspect of the concept. They stale lhat people al\\'ays kllO\\ that the experience is mediated 

and gi\Cn the current state of technology. can al\\ays distinguish betwcen real and mediated stimuli. 

Like Schuemie eI (/1 [46l wc also belie\c that gi\Cn loelay's state of technology. users become 

;1\\ are of thc medium to some extent. 

To conclude this disclIssion of the detlnition of presence, \\e present the t\\O conceptualizations 

of presence that \\ere imestigated in this research. 

I, \'[ Presence: this \\as llsed to refer to the user's sense of being there in the \'E. This is the 

samc a<, persona I presence. (Bot h sue in I co-presence and emironmenull presence were not 

im estigated), 
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1 Story Presence: tllis was lIsed to refer to the ll~er\ sen~t.' of feding like they are part of the 

story being narrated in the YEo The distinction is that. here \\e nre interested in the extent to 

\\hieh the user feels like they are pan of a narration not necessarily the entire YE experience. 

as in story-telling YEs the objecti\e is nlltjusl inyohing the user in the VE bllt mainly in the 

story [1 .. 1] \Iaking this distinction bet\\een these le\C1s oj" presence may help liS identi fy \\hat 

t~lCtors arc mostly il11pol1ant to \Vhat kind of presence and that knowledge can enable liS to 

pay more attention to areas that are crucial to story-telling YEs. Aspects relating to etTecti\e 

narration arc disclissed in the next chapter. 

In order to enhance the sense of presence in our \inunl emironll1enb. \\e first considered factors 

that haw been argued to influence it. An analysis of these 1:1ctors is presented in the subsection tl1[lt 

folkms. 

2.3.7 Factors Influencing Presence 

Quite a llumber of bctms are believed to contribute to the sense or presence, llowe\·er. some of the 

f~lCtnrs may depend on the detlnition of presence used. Bekm \\c look at some of the most common 

factors that are found ill the literature and are in accordance \\ilh the deflnition of presence lIsed in 

this research, \\'e found that most t11ctors overlap and hence can be grouped into the following three 

major categories: 

I, Characteristics of the VE display. i,e .. the richness of the sensory stimuli generated by the 

\T 

, The abilit) to interact with the emironll1et11. 

3, The characteristics of the individual experiencing the YE. 

Sheridan [-+9] identilles three determinants of prL'"ence. namely. iI) exlclll ()/sL'lls()/'r in/ol'f}wlion 

\\hich refers to the richness of the information that is presented to the user's senses. h) Ihe (//Jililr 

of Ihl' liSeI'll! lIIodi/r Ihl'ir s('nsol's ill i'l!lillio/l II! rhe clI\'imllll/('lII. e.g .. ability to perfl1l"l1l haptic 

search or alter one"s \'iewpoint. c) tI/I! uhili/r II! chunge ohjcel.\' ill Ihe CIl\'/lWlIlh'n!. i.e,. the ability to 

interact \vith the \'E. UnfOi1Lmately. Sheridan does not say and neither does he present any empirical 

findings to suggest how these determinants can be manipulated to alTect presence, Below we look 

at some of the more explicated arguments as to how various lnctors affect presence, 

An important bctor is that put fOl1h by Waller ci ill [69]. They suggest thalliddifl njrhe inter­

/ace increases the user's perceived level of presence. We examine this phenomena in more detai I. 

Iidelitl 

Fidelity refers to the degree to which interactiuns \\ith the \'[ resemble those of the real world. 

i,e,. \\hen perltmning a certain task, the user should be able to do it in a man ncr that they \\Ollid in 
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reality. \\'alkr cr (// [69] identiCy two types of Ildclity: et1\ironl1lental and i11terl~lce fidelity. [t1\'i­

ronl1lenlal fldelity n::krs to lile extent to \\hich the VF resembles the real \\orleL InterElce 

on the other hand. refers to the degree to which the input and output devices used for interacting 

\\ilh the VE rescmble their real world counterparts. An example giwn is that of using the mouse for 

\\alking or riding. 'fhe question to ask here is whether this correspondence sufficiently reprcsents 

the interaction. i.e .. does the user really feci like they are riding whe11 they mO\c a mouse':' Another 

example can be that of the de\ices used in this research. \,hereby particllJants had to press keyboard 

keys to pick objects. So the question here is \\hether they really feel like they arc picking objecls. 

Interface fidelity is normally increased by the lise of sophisticated de\ices slich as joysticks. data 

glm'es and haptic props. These devices are hO\\'e\er COSIly. and as IIrmly stated by Wailer cI (II 

[69]. a slight increase in fidelity can be \'Cry e"pensi,e. therefore a tradeojTh~ls to be made between 

economic and technological \ariables. IIO\\/e\er other researchers such as I31iss Cl ill (1997) in [69]. 

ha\\: shmvn that primitive dc\ices such as the mouse for l1a\lgation can bl:' sufficient. 

In a similar manner. Zeltzer [73] supports the concept of fidelity. lie nrgues that presence is 

engendered by our ability to affect our world through touch. gesture and \oiee. He says presence is 

a lumped measure of the number and fidelity of a\ ailabk sensory modalities. The match between 

human perceplUal and motor performance required for a task should be as close as possible. Ilo\\,­

e\cr this ine\ilably requires lllaliY tradeotrs among cost. performance and efficiency [73]. fie also 

points out that this perfect presence represents a hypothetical future system. 

" lfJim/aII CC 

Closely related. but different to fidelity. is the notion of alTordance. The term refers to oppor­

tunities an em'ironn1ent offers to the user [46]. Applying this ph~nDl11Cna to VR. one can conclude 

that users \\ill percei\e VR equipmellt in terms of \\hat it can offer. or \\hat kinds of interaction it 

can aHc)\\. Schuemie argues that in such cases the mediating tcchnology becomes "ready-tn-hand" 

(quoting lIeidegger) inyisible tn the llser [46]. According to Heidcgger in [46]. the notion oftnols 

becoming "ready-to-hand" means the L1ser is only m,'are of th~ usefulness of the tool in the task 

that they arc performing. not the tool itself. The argument m,lde is that VE's ability to successfully 

support actions in a similar \\ay to the real-\\orld (i.e .. good aITordance). leads to high sense of 

presence. This ecological \iew seem to be suggesting that the tool usee! to carry out a certain task 

is not of high imp0l1anee ..... the user is no longer a\\'ar~ orthe tool its~lrbut only ufthe usefulness 

the tool has ...... This concept contradicts with that of illter!~lce fidelity as importance is not placed 

on tools used. as is the case with the fonner idea. 

Zeltzer also presents a related concept of a/llOI/OIll]'. lie suggests that autonomy can facil itate 

the engaging of our senses in the VE. l'\ulonomy refers to thc e"tellt to \\hich an object in a VE can 

react to simulated stimuli. We recl that objects in our vr: \\ere highly autonomOllS as they reacted 

to the stimuli they receivcd. The same example of picking objects used abow. can also be applied 

to th~ argument made hcre i.e. our objects reacted to stimuli as they mo\ed \\he11 picked. 
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In [5Y]. Steuer rctcrs 10 technological 1~lctorS as two determinants of tclcpresence and labels 

them \'Ilidlles,) and in/enid/rilL respecti\c!y, Interac!l\ity \\ill bc discllssed \\ilh respect to story­

tel1mg YEs in Chapter 3. 

\'i,idness 

Yi\'idness refers to the ability of the technology to produce a "sensorially rich mediated ell\i­

J'Onl1lcnt [59]." :\ccording to Steller. rich mediation is depencknt on thc hrcudlh and depth of the 

sensory information presented to the user's senses: breadth refers to the number of sensory l11odal­

iti6 simultaneously e\'oked during the VE experience: depth refers to the richness of thc sensory 

information com'eyed by each of the sensory inputs, An example of good breadth is a VE that 

eyokes the touch senses by enabling users to ha\e haptiC feedback: e\Okes the auditory system: the 

taSle-smell and also the visual system. without any redundancy. Depth on the othcr hane!, is de­

scribed in terms of the quality of the stimul i: "an imagc with greater depth is generally perceivcd as 

being of highcr quality than one of lesser depth: thc same is true for auditory representntion:' Depth 

here rekrs to the amount or data encoded ill the VF. 

This notion or depth has been highly investigated by a range of researchers. Some of thc most 

signifkant ill\cstigations include visual prope11ies effects. auditory cffects. and tactile effects. Ilcn­

drix and Barfleld [23] imestignted Ihe ()j "is/wl di'jJlm !liI/Wllt'le/,s by manipulating Ilead 

tracking. sten":llscopic cues. and Held ohie\\' (FOV). They fOllnd that Ic\els 0 r pn:sencc \\ere higher 

\\hen hcad tracking and stereoscopic clles \\'eIT provided. zlI1d that more pre~ence \\'as as~ociated 

with \\ider fields ohie\\. Ruddle cI al [~2] also found that llsing helmet mounted display (HIVID) as 

opposed to desktop monitor display. significantly increases the effectiveness or VEs. They attribute 

their lindings to the tracking abilities provided by the 11\ 1 D and suggest that participallls lIsing desk­

top displays sometimes den:loped a "tullnel \'ision" [42]. With respect to pictorial realism, delay 

of yislial feedback. and obsel'\er interactivity. Vv'elch 1'1 ({/ [70] found that realism and illleracti\ity 

increase presence while delay leedback diminished it. A similar result \\'as also found by Barfield 

and Hendrix [9] \\'ith respect to update rate. They found that higher update rates resulted in higher 

1e\e1s of presence, tlowe\er. they found that increasing update rates abme J 5Hz did not make any 

difference. 

l\nother interesting study is that done by Slater ('/ (// [55] \\hereby the aim \vas to determine 

the influence of dynamic shadows on presence. They found that for \isually dominant subjects. 

presence increased with the extent of shado\\ phen0111ena. They also assert that. from perceptual 

studies. it is ob\ious that shadows enhance depth. 

In light of the sundry factors ofpresellce. we ensured that our implementation incorporales most 

of these factors \\hen possible, For example. we ensured that the tire llscd in both of our YEs (a 

description urthe YEs is gi\cn in Chaptcr -l) cast shadO\\s. to increase realism and enhance depth. 

Our rendered VE also updated at rates abme 151lz. We also tried to increase picturial realism by 

using human-like agents, texturing objects and animating our lire and making it to look 3 D by using 
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billboards. HO\\e\t;:r. \\e were not able to prO\ide tactile kedback nul' tracking due to the expensive 

nature 01' the equipment needed for these. 

Another t~1Ctor which can be categorized under \'i\'idness is that of user embodiment. The notion 

or user embodiment is explored further in the next sectioll. 

2.4 Users Representation in Virtual Environments 

Users' representation in a virtual environment is n:ry important. especially if users have to interact 

\\ilh the Vi=:. Representation of participants is normally \ta a \trtllal embodiment called am/ilr. 

Benford cl al [II] argues that an embodiment can indicate \\hich data a lIser is accessing and 

the kind or aClivity the user is engaged in. and Ihat this can be critical in supporting interaction. 

Heeter [21] also gives an example of a participant \\ho described the experience of watching her 

self·representation hand within a vil1ual em ironment as comincing evidence that she was there. In 

this research. aYatars hme been used to represent the lIscr's hands as shall be secn in Chapter 4. 

2.5 I\Ieasurement of Presence 

Prmiding a \Ycll-defined measure of prcsence seems to be a problem in the science of VR.The 

literature does not seem to olTer a unitled oper~lIional measure [49.22]. Lumbard and Ditton 

argue lhat the lack of consenslis regarding the definition of presence is one of the reasons that no 

standard measure of presence exists. This normally cnds in many measurcs \\'hich unfol1u­

nately. maybe tailorcd to particular studies. 1100\·cwr. se\cral approaches of measuring pre~cncc 

\\hich are rclati\Cly \\'ell used still exist. 'T'hcse are: 

I. Obtaining self-reported sense of presence fi'ol1l participants: 

This il1\ol\es asking participants about their experience in the VE normally \ia question­

naires. This is normally done in one of 1\\'0 ways. i.e .. either by participants directly 

about their percei\cd !eYe! of presence. or measuring their perception of attributes bclie\'ed 

to calise presence. For example. in the latter case. instead of inquiring abollt the extent to 

\\hich they felt present. they may be asked about their Ic\cl of control. hence assuming that 

control directly affects presence. The strengths and \\eaknesscs of the~e t\\O npproaches are 

disellssed further in Subsection 2.5.1. In general. htme\er. this class of measurements present 

se\eral problems as \\e rely on the participanls' ability to remember and this may result in 

useful information being omitted. c\lso. because of the subjecti\e nature of these measure­

ments. results may not be consIstent across p~Htieipants \\hereby different participants may 

gauge the same feeling Lii ffcrently. The good thing about this class of measures though. is 

the IlKt that they obtain the lIsers' mental state and perception of a gi\Cn stimuli from the 

lIser not through inference hom some secondary source .. -\bo. it does 1101 disrupt the user's 

Univ
ers

ity
 of

 C
ap

e T
ow

n
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eXlx'rience in the VE (a I ikely destruction to the bel of experienced prcsence). as it is done 

after the lIser has linished experiencing the Vf:. 

1 Comparing task performance in the real and \irlllal 1.'11\ ironment: 

Here \\ I.' ass LIme that if a participant performs a task in a \'inual cl1\ironment as Sf he does 

in a real world then her/his le\CI of pre5enee is high in thl.' VE. This measurement is done 

objectively as compared to the preceding subjecti\C self-report and this may be desirable ill 

that it may be consistent across llsers, Unfortunate". a" pointed out by Slater ('/ (II [S3]. 

the assumption that task performance is directly related to presence may not be necessarily 

correct as a lIser's task performance in cither the VE or the real world may decrease clue to 

the interface of a dcvicc even though the user maybe fully pn:sent in what they arc doing, 

3. Obserying llsers ~ behaViour \vhen interacting \\·Ith a \'E: 

In this case. measuremenl is done by noting users' reaction to the \iI111al \vorld \\ilh reference 

to the real world. whereby the stimuli in the latter is different to the one in the ronnel' world, 

:\n c:\ample similar to the ones gin'n in [SO . .+9] is that ofa bee Hying ncar the lIser in the real­

\\orld while s he is e:\posed to it yisual eliff in the YE, \\,ill s he duck ,:may from the bee or 

is s he going to a\oid hIlling over the visual clilT,' Til..: dlsad\antage of this approach is that it 

needs a VE which contain events that imoke strong reactions and hence may not bc applicable 

to \Ts \\ithollt such events, Another problem is that it yields the Ic\cl of presence as obserwd 

by the e:\perimenter as opposed to the perceptIon of the subject as they e:\perience it. The 

good thing about it is thaI it measures presence during the YE experience hence eliminating 

any memory problems. It is also non-intrusive ami is not subjeeti\'e depending 011 different 

users, 

.+. '.!easuring physiological changes of the user: 

Physiological measurements include the measurement of changes in muscle tension. cardio­

\'ascular responses. blood pressure. respiration rate and so on. These measures as argued by 

Prothero ('/ (1/ [3R] are \'ery atlracti\'e as they can be administered unobtrusively, A Iso. be­

cause they arc objecti\C. they arc taken to be more \alid ['+9]. Unfortunately thcre docs not 

seem to be enough evidence to support the correlation between physiological changes and 

prescnce [31-\], Another major shortcoming of this class of measuremcnt is that. it is only 

applicable to those YEs that contain stimuli \\ hich elicit physiological changes, 

Presencc measurement is normally done subjectin:ly by the use of qucstionnaires given to par­

ticipants after the experiment. However. as Sheridan [49] points oul. objective mcasures are desir­

able as \\ell. L'nf0l1unately as discllssed abovc (in user beh,niour. task perfi.1l'l1lance and physiolog­

ical measures), sllch mcasures have major fhl\\s and can be limited to certain types of application;" 

For our imestigation. they \\ere found to be unsuitable as our \'E did not contain events that needed 
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I:xtreme renex action:; and neither did it e\'oke any strong physiologicnl chnnges. We IKnce USl:d 

self-report questionnaires. 

2.5.1 Self-report Questionnaires 

.~\lthoLlgh questionnaires arc gcnerally used to measure presence, no one standard questionnaire ex­

ists. HO\n~\-er. a few haw gained widespread use and three sueh questionnaires \\'{Jrth mentioning 

arc lIiliner & Singer rIr&S) (/lI{'SlioJ1Jwirc, SliIlCl: (. ~,()h & Slc!'d (.(;C5;) (flles/iolllloire amllgmllJJ 

(liteS / i{Jl1lu/ ire. 

Witmel- & Singer (W &S) Questionnaire 

This questionnaire has been criticized for measuring yariables thought 10 cau;,e presl:ncl: not 

presence itself [50]. Subjech self-report about these lactors and a measure of presence is in­

ferred from this. The questionnaire consists Dr 30 items. each \\ith a difterclllial scale of I to 7. The 

items are grouped into four groups based on control. sensory. distraction and realism t~lctors. Unfor­

tunately. measuring j~lctors of a construct not the construct itself can introduce a lot of noise to the 

measurement. FUI1hermon:. a total rclationshi II bet\\cen the !;lctorS and pn:sence ihcl f has not been 

sulliciently established. Also. the operational dellnition of presence employed by thc authors is th~l1 

it is a function of its t~1CtorS [50]. This questionnaire hellce depends on the definition of presence 

used. as is thc case with Illost measures of presence. We felt that this questionnaire has mallY flaws 

and since \\e did not use \V &S's definition of presence. \\e did not lI~C this qucstionnaire. 

Slater, Lsoh & Steed (St.:S) Questionnaire 

This questionnaire consists of6 items (each \\ith a dillerential scale of I to 7) \\hereby the items 

introspeeti\c!y ask the lIser about their sense of being in the \'[ and regarding the VE as a place 

\ isited as opposed to images seen. The authors of thi" questionnaire usc the same defInition of pres­

ence cmploycd ill this research. which is the sense of 'being there' in the \T. Tllis questionnaire 

has. hO\w\cr. not been submitted for a formal reliability test by its authors [36]. Howeyer it has 

been shown to measure what it says it measures (construct validity) by se\eral studies. such as those 

done by Slater d a/ and Usoh et a/ [68]. 

Igl·oup Presence Questiol1nail-e (IPQ) 

Schuemie ('/ at [-til] identitles 2 questionnaires \\ hieh ha\e been 5hO\\n to be \al ill (the extent to 

\\hieh a scale llleasures the construct it aillls to measure) and reliable (consistency across different 

equi\alcl1t samples). These ~Jr(: the Igroup Presence Questiollnaire (IPQ) and the ITe Sense of 
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Presence ]mentnry (ITC-SOPI). whereby the I PQ is specilically lksigned for VR \\hereas the ITC­

SOPI is for a range of media including VR. cinema and telc\isIOIl. 

The 19rnup questionnaire \\'as constructed from items dra\\"n from \arious presence and immer­

sion scales. "including almost all possible presence items from the last years" by Schubert. 

brechr. and Friedmann [-1-4]. It originally consisted of 75 items which \\en: tested on 246 users. 

11 \\as then analysed and factored resulting in a smaller scale \\hich \\as IT-tested on 296 lIsers. 

FUl1her factoring of this latter scale resulted in X factors \\"ilh 3 describing components of 

presence, name I y: 

I. Spatial Presence: the relationship between the user and the \T. 

, 111\01\'el11ent: awareness devoted to the \'[. 

3. Reality: the realism ofthe VE. 

The authors argue that the first factor describes \\hat is cOl11l11only included in the definition of 

presence: the sense of being in a place. They also state that it is actually the factor \\ith the highest 

loading. This definition of presence agrees with ours. For our n.:search \\"e used both the IgrollP 

presence questionnaire and Slater. Usoh and Steed questionnaire. 

2.6 Summary 

In this chapter \\e ha\e explored the relevant background theory in the literature of \·il1t1al reality 

(YR) \\Ilich guided the choices madc 111 this research. \\'e presented the \arious approaches of 

describing VR. which are either in terms of the technology lIsed or the lIser\ experience. with the 

laller ideology being lIsed in this research. We hence ddlned \·R as a medium that enables its users 

to interact \\ith three-dimensional objects in a VE \\ith the intention that users \\ill feel like they 

arc ·there· ill the V[ and thereforc respond to ewnts in the \T in a similar \\ay they would in 

reality. The notion of presence was discussed along \\ith the conflicting \\avs in \\hich presence is 

conceptualized and categorized. The \'ariolls fnctors thought to influence presence as found in the 

literature \,"ere re\ie\\ed. The impOl1ance of user-representation \\·as also explored. 

Lastly. the different ways of measuring presenee \\ere examined. These include self-report mea­

SUITS. task performance. observing users" beha\'iour \\hen interacting \\ith the VL and measuring 

physiological changes of the user. The strengths and \\eaknesses of each of these measures were 

abo discussed. 

In the foillming chapter. we I"(\'ie\\ the literature pertaining to San Culture. story-telling and 

interacti\ity. and VR potential for story-telling. Univ
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Chapter 3 

San Culture, Story-telling, and 
Interactive YEs 

In this chapter \\e discuss the background theory pertaining to San culture. story-telling and VR's 

applicability for story-telling. A critical cvaluation of interacti\ity (a feature regarded to distinguish 

VR fi'Ol11 other l11edia) in cultural story-telling YEs is also given. lIere \\'e look at the challenges one 

1~1CCS \\hen dcsigning such VEs where contlicting limitations ha\t~ to be taken into consideration. 

To close the chapter. \\e look at SOl11e of the applications of interactin? story-telling. 

3.1 Culture 

llul11an beings arc cultura I beings who experience culture as a dynamic process \\"hich is not timc­

less. but is affected by social changes [2~l. Due to these social changes. cultures may disappear. 

One such culture. in Soutll Afi·ica. is that of the San people [31. ll)]. hence presening and pre­

senting this culture is desirable. As mentioned in Chapter 1. the San people are well-known f(Jr 

their \\idespread use of stories. hence in this project. \\e ha\'e chosen to present their culture via 

story-telling in aVE. 

[n the following section \\"e give an in-depth discussion of some of the imp0l1ant features of 

story-telling. \\"hile paying particular attention to San story-telling. 

3.2 Story-telling 

Stories are a rich heritage of human ci\i1izations. and form an impOI1ant part of our li\es [20]. At 

present. story-telling is being revived in an elToI1 to presene art and culture. and is gaming popu­

larity [6-l]. Various kinds of stories exist and the folkming categories of stOrIes can be identified 

[(1.:' ]: 

")") 
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• Folk Stories - stories which normally contain supernatural elements and arc usually about real 

or imagined ancestors. 

• lIistorical Stories - stories about cultural and social history of a gi\en 

\\ith the rest or the world. 

,mel its contacts 

• \lythology - stories which explain origins. natural phenomena. social or religious practices. 

These type of stories often in\oh'e supernatural acts. 

• Personal Experiences - these stories otten !ellus about acts ora signifIcant e\ent in the lives of 

a certain community or the narrator, and hence depict the \\ay of life or a particular commu­

nity. For this research. we employed a stury from this category \\hereby. a story on hunting 

based on personal observation was used. 

3.2.1 I mportance of Story-telling 

Since ancient times. stories have been used as a means or communication and sharing experiences. 

Some of the benefits of stories as discussed in [6.+] are: 

• Stories \\ere used to explain the world Ihal people Ij\e in. 

• Stories were ways to honour or appease rei iginus beliefs and other supernatural tixecs. 

• Slories were used as a method of communication and of sharing experiences. 

• Stories helped to understand others and helped groups to become compassionate and capable 

of appreciating other people's way of life. 

• Story-telling were used as a form or entertainlllent. 

• Stones present an aesthetic of beauty. language and rhythm of a culture. 

The importance of story-telling is similarly echoed by seycral other researchers. In their paper, 

Umaschi ef (II [63] state that narrative is the primary form through \\hich \\e meaning to our 

experiences. At the individual a narrati\'e of our own liws enables us to understand our role 

in the \\odd. and at a cultural level narratives consistency on shared beliefs and cultural values. 

UlJ1aschi dol argue that narratives serve at least three vital functions [63]: 

1. :\ cognitiye function: Personal stories are the main constituents of human l11emory and pro­

\ide intuiti\e understanding. 

") A social function: Stories ddine a socin! group or the culture that one belongs to and prO\ide 

continuity between generations. 

3, :\n enlotional function: Story-telling is nor111ally u~t:d in psychotherapy and hypnotherapy. 

also. it has been sho\\n that children nut only find recreation but also llnd self-cure in stories. 
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\ lazalek d 0/ also emphasize the importance or story-telling to human culture both in 

education and entertainment by arguing that story-telling enables us 10 Jearn about our society and 

history \\'hereby stories, structures our perception or the \\ orld in a form that can be 

passed to other people. 

In [12]. Berthdot emphasizes the importance of stories b: stating that SItlCC the most primiti\'t~ 

campfires and throughout history, stories ha\'e helped educate. inlluence and bind people together. 

She argues that stories have helped in the understanding of others, of self. and of life, which is 

fundamental to progress. She however points out that story-telling IS dying out .. md is no\\ beeom ing 

limited to commercial productions and personal stories arc nm\ COllllned to the psychoanalysts 

couch. 

3.2.2 StOl'y-telling and San Culture 

The San p.:ople distinguish t\\'o types of stories: true stories and 'stories that arc not true' _ True 

~lOries are comprised or hunting stories. plant stories and healing stories. These stories arc didactic 

in nature and among other things "({(iI-i.Il' me11 Oil hill!' /I! hUIl/" [20]. )('U songs. a particular sub­

type of true stories sene to in\'oke the ancestors for help to treat diseases. True stories arc normally 

told by experienced hunters. women that are used to gathering food. and healers [29]. COll\ersely_ 

'stories that are nol true' arc narrations that !(lll umler the term folktale. 

'stories that arc not true' in some San groups. include the folllming three gem.: 

a term llsed for 

I. Fables: \lost fhbles arc about animals. but in some stories there arc also human beings in­

yolwd. Generally. tables deal with social behayiour. i.e .. they instruct people on how to 

beha\'e \\ith other people or in dangerous situations. Fables are not only didactic in the Eu­

ropean sense but are also explanations for the neces~ity of the creation and the existence of 

social la\\5 \\hicl1 did 1101 exist in earlIer times [20]. 

') Legem\-;: In these stories, knO\\l1 as Ku/'(/kuruni. the K.\oe hero stands for the most c1e\'er 

of human and in almost all the stories he demonstrates hO\\' to sUr\'i\'e dangerous 

situations. 

3. Cr.:ation myths: These type of tales explain the creation of all \iying 

the dilT.:rent tribes. but particularly the creation of animals fr0111 human 

humans. clans, 

[29]. 

(.From the different categories of stories. it is clear Ihal the San used story-telling a lot I hene.: 

it makes sen';.: to comey their culture in the form of story-tdling eyen in the present clay_ Ilo\\'e\e1'. 

the old \\ay of cOJ1\.:ying stories by \\ord of mouth around the flre is no longer practical. This is 

\\here VR can hme a pl:lee. Univ
ers

ity
 of

 C
ap

e T
ow

n



ClfAPTER 3, SAN CUI TUl?E STOR)'-TELU\G . . \;\"[) /\iTERACT/\E \ES 

3.3 VR and Storv-tcllin o 
v h 

VR enables the re-construction ofscel1es that no longer ('xist. making it ideal for presenting a culture 

such as the San's. \\11Iell is faS! becoming extinc!. as the traditional social can no\\ be re-

captured. HO\\(~\er. a number oreonsiderations ha\'e tD be taken into aecollnt \\hen lIsing YR. 

According to Roussou [40]. VR has been 1110stly focllsing on the technical aspects of creating 

objects and spaces in the VE. rather than on the stories that tie them together. She adds that this may 

be due to the I~let that VR is still uncharted territory and its use as an artistic and cultural medium is 

still largely unexplored. In [14]. Brooks that \\hen designmg computer based story-tel 

systems. answering the following questions can help guide the research: 

I, Hm\' do computational processes assist in the presentation of the stories'.' 

') What computational processes can affect di ITerent presentations and experiences of a story'.' 

3. Ho,,' does the user\ input affect these processes? 

We look at these questions and present the insights they prmide, 

3.3.1 Presentation of 'Jarratives 

Telling a story ill\ohes \\hat to tell and ho\\' to tell it [14]. The choice or which medium to lise 

is hence imperati\e. as dilTerent media offer both the author and Ihe listener distinctive ways in 

\\hich to create and affect a story, I Icrein lies the definitions or narrati\C and narr;JIion. \\hereby 

narrati\'e refers to the organization or information. while narration refers to the manner in \\hich that 

organizatilll1 is expressed, Eeo in [61] stales th:lt a narrati\C mostly contains unsaid things and the 

user IS 111 of constructing the story li'om the pieees s he is gi\en, Through tile evolution of 

story-telling. \\e hm'e evidenced additional t~1Ctors to tile content of the story. being lIsed to enhance 

narrations. Since the time whcn stories were told around the fire by Did people up to present. sounds 

and music are 110\\' lIsed to complement speech. theatrical sets arc nm\ llsed to enhance the story 

and actors in the story are now being used to replace the "lone story-teller" [iI]. Instead of just 

being passed on by word of' mouth. stories are no\\' being realized in books. theatre. t11O\ies and 

teleyision. and the adyancement of technology has led [0 l1e\\ \\ays or story-telling. stich as using 

\irtual e!1\irot1l11ents [Xl. 
The lise of VR in this project enabled us to present ollr narrati\e - steps in arrow-making (see 

Appendix G for full accollnt of the story) in a richer manner yia \'arious complementary tech­

niques: the traditional setting of telling stories around the lire was constructed: traditional San 

music \\'as used in the background to increase authenticity: an appropriate social selling ol'a desert. 

\\ hich is \\here most of the remaining San people are IOul1d. \\as modelled: lIsers had the chance tll 

carry out actions depictcd in the story if they so wished. as the story used \\'as a hands-on story of 

completing a cenain task, Some of these features could also be achie\ecl \ia other media such as 
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,ideo but sometimes \yith a great deal ot" cost. e,g .. USlllg an <lppmprialc social selling could mean 

actual construction of scenes that no longer e.\lSt. hence VR assisted in the easier de\elopment and 

presentation of the ::,tory, Also. lllteraeti,ity could be realized through the usc of VR, 

3.4 lnteractivity and Narrative in VR 

ROllSSOll [-+0] states that interaclivity is the raison d'etre of \OR. and suggests that interacli\ity 

promises an e.\perience of something you do rather than are glven, As Wright [72] argues. \ir­

tual reality is fundamentally cliiTerenl from other media because of interacti\ity. hence the \'iewer is 

not passi\'e but pro-active and able to the course of e\ents, The combination of illteraction 

and immersion provickd by viliual reality makes it a good medium for cultural productions. and 

although it prO\ides ne\\ ehalknges it also prO\ides ne\\ oppUJiunities [7]. lksides pro\'iding de­

signers with absolute freedom for designing three-dimensional objects \\hich one can interact with, 

VR also has limitations; on onc hand designers me presented \\ith an almost limitless canvas in 

\\111I.:h they can producc a visual effect and otTer interacti\'ity. \\ hile on the other \\'e hme a com­

puter that can only render so many polygons and te.\tures with a limited speed [7], \lorco\"er. when 

dealing \vilh story-telling cnvironments, the challengcs arc amplilied by the hlet that interactivity 

presents the user with an undesirable Ilc.\ibility to change the story-line. hence Illay alter the story 

intended for them bv the author, 

:\ deeper review of the I iterature seems to that there is a threshold JC\el up to which 

interaction is ad\',mtageous. and beyond which it may be detrimental. In light of thlS. several re­

searchers [20. 2x] ha\e suggested guiding and facilitation ufthe user in il1leraeti\e story-tel YEs. 

to ensure that while the user interacts with the VE. the originall11l:.'ssage intended by the author can 

sti II be communicated, 

3.4. t Facilitation and Guidance in Interacthe St()ry~telling YEs 

The ability to interact "ith and feel present in an em'ironment. prmided by viliual reality, is a good 

oppOliunity for presenting culture to peuple who might not necessarily bl:.' of the same culture, I In\\"­

ever. as Jackson e/ ii/ [21\] arguc. guidance is required in such cm'ironments, According to Jackson 

('I 11/. "sophisticated f~1ci litation for guiding and engaging the user in e.\periencing the environment 

is taking form of il/lerae/h'e ,IIIIIT-Iclling", The impoliance of \i11ual reality and the need lor guid­

ance is also further emphasiLed in [20]. Here Green' ('I ill state that \inual emironments are much 

richer both in terms of navigation and interaction. "hm\e\cr guidance is also needed in these envi­

ronments 111 order to support the user during the e.\ploralion and 1~lcilitate the understanding or the 

purpose and the intention of the particular vililtal environment" [20] The idea or racilitation seems 

promising and ,,-as employed in this research. 

Jackson el (// indicate that facilitation can be achie\ed by the lI"e or real life interaction metaphors 
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CHAPTER 3, SAN CULTURE STORY-TELLING. A;\.D INTEIV\CT/\'E \TS 27 

to guide the u~er on how to LIse and interact \\ith the em ironment in an intuiti\(: \\ny. 'The example 

gi\en here is Ihnl of a VI: modelling a traditional Zulu: COlirt whereby taboos nnd societal rules 

prohibited young boys from doing certain things. sllch as stabbing \\ith all ikwla 3 In that environ­

ment. unless prmickd with other clies and content. the boy \\ould not be able to e:\periment with 

the role of a Zulli \\arrior who can stab with an ik\\1a [1X). In this research. bcilitation was done by 

telling the slory in parts. whereby the user could only hear the laner parts of the narration after they 

\\ere done \\ith the previolls ones. The uscI' \\as also prompted by the story-teller to perform the 

actions they had just listened to in the part that had just been narrated to them, HCl\\'e\er it was still 

possible for the user to choose to not follow the prompts (\\hich \\ere gin:n both in audio and text) 

and any of the ClICS giwn to them. In that case the el1\Jronmcnt \\as made 10 beh<l\e realistically 

(details of the VEs \\hich we used ha\'c been gi\'en in the next chaptcr). hO\\c\er rcgardless of the 

nlcilit8tion measures taken. the possibility that the story-line could be broken could not be totally 

guarded against. 

3..t.2 Problems of Interacth'itv in Ston-tcllinu \'Es • • h 

Despite the many athocates or intcracti\'ity . 71. 1t-)]. se\'eral researchers such as Glassner [I t-)]. 

Roussoll [-+0]. Clarke and :'v1itchcll [17]. do not support the idea of interacti\ity in story-telling 

systcms, 

Roussou argues that realistic simulation together \\Jth a fascinating story seem to be all that is 

needed to elicit the illusion of meaningful experience in a story-telling \'E. She argues that inler­

acti\ity can yield an e:\perience that is disorienting. unnatural and difficult to become part of. e\en 

if the technology lIscd is relatiycly simple. Glassner claims that pcople typically enjoy stories pas­

siwly, "\ Ithough ,,'e think that this statement is too encompassing and hence not neccssarily true 

for e\cry :-;tory \\hich c:\ists, Glassner gi\es some insight Cui reasons for this strong asscrtion, He 

argues that the author should be responsible for the sequencing and timing of major plot events and 

the e:\ample he gl\es is that of a kidnapping story. He shO\\s that in slIch a story. it is i111pOI1ant that 

the victim is kidnappcd before thc police go searching for them. 

Greeff t'l (II sllmmarize these problems into fOllr categories as follo\\s [10]: 

I, Chal'actcl"s Knowledge of the Stor~'-world: this refers to the user's lack of knowledge 

about the cvcnts of thc story-world, The knowledge can be incorporated in the story so that 

\\'e acquire it through t~lcilitation. 

I Internal Consistency: at any point in the story. the e\ents of that specific point mllst be in 

line \\ilh \\hate\er e\'ents happened be Core, However. the core ofinteracti,ity is freedom and 

hence this gives rise to conflict as the lIser desires to do as hc chooses and the author tries to 

~"IlC \\f the prominent cultlllC, of South An'lc'L 

'a hlad~d \\ capPI: imcillcd 11\ the ki,'cnd:lr\ lc"dcT "I' Ihc' lulu Sh:1ka, 
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impose a given characterization on the user. The challenge is hence to ensure that the user's 

high degree of freedom is combined with the story in a consistent \\ay at e\ery stage. 

3. 'iarratin Flo,,: This refers to the dil'ficulty of ensuring that \\hen a dramatic climax occurs 

in the story, the user is ready for it and not busy interacting \\ith other unrelated parts of 

the story. This problem is normally sol\nl by limiting the interacti\ity such that the user 

cannot stray ~1\\ay from the plot. This solution ob\iously takes m\ay some of the p()\\-er 

of interactivity but may sol\'e the problem. Sometimes the problem is sol\-ed by achancing 

the plot along the user's advances. I IO\\c\eL as ClreefT el uf [20J point out. this solution is 

mechanistic and implies that the story \\ill only progress \\hen the user performs the right 

actions. 

4. Ease of Creation: here Green' eI (If argue that one of the main problems of using interactive 

story-telling YEs is the difficulty in creating an interacti\e story. 

3 ..... 3 Challenges with VR as a Whole 

Some of the problems ofVR as applied to interacti\e story-telling \irtual el1\'inll1ments as identiJied 

by .-\lbOrLi ('I uf [(lJ arc as follows: 

I. Costly haptic props arc normally needed to de\elop interactive \'irtual el1\·ironments. 

') There might be limited access to technologies presentll1g these virtual story el1\·ironl11ents. 

3. It is complicated to program or author interacti\e story environments . 

.-\Iso. as applied specifically to African art and cultural systems, most of the models needed for a 

realistic and eOl1\incing representation arc not geometnc as may be the case \\ith \\estern artel~lCts, 

but imohe complex di meult-to-model structures. For example. the huts the San people used to li\'e 

in or the fire setting \\hich is representative of their social setting. 

3.4.... Interactive 'Jarratives Applications 

Because interactiw narratives are still largely unexplored, most of the systems that haw been de\'el­

oped are still in the research stages and empirical findings pertaining to these systems rarely exist. 

BeIO\\ \\e look at some of these systems, namely . The Thing Gmll ing ' described in [7J and the 

'('ulo\lul/or' system described in [20]. 

The Thil/g GrO\\il/g [7J is an interactive narrati\e \\hose authors declare that it could only be 

full\" realized in YR. The narrati\"e consists of three acts \\hereb\" in each act. the lIser is il1\ohed - -
in an interacti\e acti\ity. The narrati\"C progresses to the subsequent acts either as a result of the 

user's choices or by time. The uscr is prompted to perform certain actions, like opening a box in the 
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tll'st part. by \oice. The rolkming parts illH)l\e ·tlle Thing' teaching the user to dance and the lIser 

is asked to perftmn the dances by the The Thing always tells the lIser \\hat to do and this 

guides the user along the plot. At the end there arc two endings according to \\hat the user chooses 

to do. howe\er each or these alternatives all(ms a meaningful end to the story. 

The Cufo .\follor [20] story world is a she been (to\\l1ship ta\ern) in Cam \Ianor (a place which 

\\as destroyed during apartheid in SOllth A fric\ J, The author~ created three identities, namely a 

shebeen O\\ller. a lulu man. and a Zulu boy and the uscI' \\as all()\\ed certalll intcractions according 

to the identity they chose to explore as, For example. \,hile as~umillg the identity of a lulu boy. the 

uSer's \ie\\' \Hlllld be I Ll\\'ered. Also the boy could click on things andmo\e cups around. but was 

not allll\\ed to drink rrom them, whereas the lulu man could drink from the cups, 

Unf0I111nately both of these applications do not present any empirical findings. The authors of 

C({w\!Ol/o!' state that they hme demonstrated this application with promising results. The autlwrs 

of Iht' Thing Groll'illg state that feedback fh.lll1 users lead them to belie\'e that users do become 

imol\ed. 

3.5 Summary 

In this chapter \\'e han: examined issues surrollnding culture. the importance of story-tel 

cally to the San Culture. and the role ofVR ill story-teillng. :\Iong \\'itll VR. \\e explored the l1oti(ll1 

of interacti"ity (arguably the crux or VR in comparison to other comentionai media such as books. 

"ideO ami so on). \\'e looked at the weaknesses and strengths of interacti\it) in relation to narrati\es. 

\\'e also discussed some of the tactics that are being used to soh e the problems presented by inler­

acti\·ity. To conclude the chapter. \ve discussed some Dr the eX~lmples of interacti\e narrati\Cs tllZlt 

exist. In the next chapter \\'e describe the approach that \\as taken in this research. \Ve also present 

the considerations that had 10 be made in light or the literature IhZlI \\as outlined III thIS chapter and 

the preceding Ol1e. The design of the vil1ual el1\'ironments lIsed ti)r our :-.tudies IS also described in 

the next chapter. 
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Chapter 4 

Hypotheses, Methodology And VE 
Design 

The main aims of this research as described in Chaptt'r I \\ert': tlrst. to explore the feasibility of 

intt'racti\e cultural narratiws by testing the <:frect of interacti\'ity 011 lIsers' prest'nce in the story­

telling VE, and on their presence in the ~tory being narrated: second to test ifpriming has an elTect 

on presence in the V[ and on presence in the story: third to test if combined interactivity and 

priming has more effect on presence in the VE and on presence in the story, as compared to either 

one of these factors alone: and fourth to il1\cstigate the relationships between presence in interacti\e 

story-tell ing VE, presence in the story, and enjoyment. To im'estigate these areas of interest variolls 

stmlJes \\ere carned out. ThIS chapter outlines the approach that \\'as taken (i.e" the strategy used 

to in\'t~stigatc our aims and the hypotheses in\'ol\ed and the description of the \irtllal emironl11ents 

used). The considerations that had 10 be made \\hi Ie de\cloping our metllOdology are also presented, 

4.) Hypotheses 

In order to lest our first ;]un, as discllssed in Chapter I, the foIIO\\'ing: hypotheses \\ere developed: 

I, Ellahlillg IISt'!"S 10 ill/ewcl H'illz (/ slorr ill (/ /'E cal/ I!()siljldr a//eCl presence ill 

Ihal /'E jOclCililalion and gllidollce are used Interaction is in the form of carrying out actions 

depicted in the story, by pressing keys on the keyboard, The lIser is to carry out the 

actions after they have been prompted to do so by the narrator. Ilcme\t'L \\ilh the t1exibility 

ofkred by interaction. it is possible that they could perform actions different from the ol1es 

they haw been prolllpted to do. This idea has been discllssed in I and the possible 

solutions \\ill be discussed later 111 this chapter 

-, .. / \'jUllol SI()/T-Ielling {,1I\'jnllllJlcllllllol 1I//OllS il.l IIsers II! {1I!{'r(/cl \lilll llic ('\'cills ill lite SIOIT 

hejflg IIUIT({led, CUll jJIJsilil'e/l' afiet'! Ille nNni 10 llhich lise,., arc j}(/r' uit/wl slon 

.iO 
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(i.e., lileirj!l'L'SUICe illille slon'), 

1n order to test our second nim, the folhming hypotheses \\ere cle\eloped: 

Priming /){lrlicijJwlIS he/ore thel' ('nler Ihe I'irllllll enl'ironllleni cun han' (/ posit in' Oil 

presencc in the I 'E. 

") Priming jJilrlicip(IIlIS hc/iJre IlIe! ('nler Ilze I'irluu! t'1/I'imllmenl C(/11 hun' (/ j){),Iilil'l' e(feci lin 

presellcc ill Ihe slol'!. 

To test our third allll. the following hypotheses \\ere de\l~ioped: 

1. ('o/llhilled inleruelil'i/! und priming pO I i/il'ell' ,,(kc/s /JI"CSClice in Ihe I'E more Iholl eilher olle 

o/lhL'St' felclors illmw 

") CO/llhined Inleructil'ill' (/11£1 priming p()si!in'~l' prncllce in the S/OIT \\'Orld IIIO/'{' thun 

cilher olle felclors ({lOll 0', 

In order to test otlr fOlll1h aim, the follO\\'ing hypothesis was de\eloped: 

1. l SCI'S (/I'e Il/l}/'(' hkeh' to ('n/or Ille m('m(( ('\jJcriclIl'c ill fhe IE, iflhcl icc! j!re.I('lIf ill Ihe 11 .... 

({lid or ill Ihe stOlT lI'Ol'/d Ulld I'icc I'er.\'{{. 

4.2 l\lethodology 

To nchie\e our aims. the following methodology was used: 

1, The San culturc \\as chosen as the African culture to be used for our cultuml story-telling VE. 
as discussed in Chnpter 3. 

") :\ San st\xy (titled Arr()\\,-J/aking) to be nnrrnted in the \'E \\as then selected. The story IS 

discussed fut1her in Section 4.2.1. 

3. Hypotheses wcre identified from our aims and these are discussed in Section 4.1 abo\'e. The 

\'arinbles il1\'o!\'ed I described in Chapter 5) \\ere identified from these hypotheses. 

4. T\\o emironments (described in Sections 4.3.4.4 and 4.5) to prO\ide the clitTcrent sccnnrios 

needed to test the possible combinations of the identified \ariables were story-boarded and 

de\cloped. 

(a) To imcstigate interactivity, it \\as decided that one em ironment \\ould not invol\e In­

terncti\itv \\ith the \\orld and the \lther em ironment \\ould, In the sections thnt 

folllm, when \\e t,11k of interacti\ity \\'c nrc referring to the nbtlilY to carry (lut nctions 

il1\ohed in the story. \Ve reler 10 the ability to mO\'e through the \inuni em ironment as 

na\ igatilln not interacti\'ity, 
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CHAPTER 4. HYPOTHESES, METHODOLOGY AND VB DESIGN 32 

(b) To investigate priming, it was decided that before experiencing the virtual environment, 

some subjects would read a story related to the San culture (relevant priming material) 

while others would read a story which is unrelated to the San culture (irrelevant priming 

material). 

5. Experiments (described in Chapter 5) based on these environments were then conducted. 

Issues relating to the methodology used, are detailed in the subsections that follow, after which 

the actual implementation of the virtual environments is discussed. 

4.2.1 Considerations 

When developing our methodology, certain considerations had to be taken into account. These 

included selecting a suitable story to be told. For this, a story on arrow-making was chosen. Also, 

due to the high prices of sophisticated devices needed for high fidelity, a low fidelity interface was 

used. However, affordance was ensured by successfully supporting actions in a similar way to the 

real world, e.g., when the user picks an object the object's position is changed to where the user is 

picking it to. Also, the story was narrated in an appropriate social setting, i.e., the desert, which is 

where most San people are found. Figure 1 shows the different views of the modelled desert and 

the surroundings. 

Figure 1: The above figures show the different views of the desert and the surrounding scenario 
used in our YEs. 

The Story: Arrow-Making 

The Arrow-making story (compiled in March 1879) was taken from the book Stories that Float from 

Afar [31], pg 103. Stories that Float from Afar is a collection of San stories as narrated by the San 

people then translated to English. The chosen story reflects the San people's way of life as it details 

the steps involved in making the arrows they used for hunting. In the story, the narrator explains 
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that they \\ould fetch and cut up the reeds used for ~lITo\\-ll1aking. They would I hen remove tile 

extra pieces from the reed and then straighten it using a hot stone, Then the reed \\ollid be warmed 

by placing it ncar the fire and would afterwards be poisoned \\jlll 'kuai juice. A feather was then 

attached to the reed and len to dry, Theil they' \\oulll \\ann an atTO\\-hcad Ileal' the lire and thereafter 

poison it "ith 'kuai juice. The arrow-head \\ould then bc leI! to dry and afterwards be attached to 

the shaft. This story \Y{lS highly suitable for our purposes as it a 'hands-on' slory which in\'ol\ed 

actions \\hich the user could perrorm and hence interact with the story. 

The next sections describe the two \il1ual emironrnents that \\ere lIsed for our experiments. 

4.3 Virtual Environments Design 

The layout of our enyirollll1ents was based on the e\'el1ls depicted in the story and the San people so­

cial sctting. Ideas concerning interactivity and priming \\ere discussed "ith some of the researchers 

in the field ofVil1ual Reality and Psychology. Cultural content \\as decided 011. in cOllsuliatioll "ith 

Contel11porar;. Arts and \1usic Archives ((,A\IA) [2]. 

The e\ents that had to be donc in each of the ell\ironl11ents \\ere dictated by the ;\ rrow-Making 

story and the hypotheses. Story-boards \\ere used for determining the exact sequence of events in 

each em ironment. 

4.3.1 ~on-Interactivc VE Design 

In the nlln-interacti\c environment. the c\ents \\ere straight-fomard as the user sat and passi\'ely 

listened to the story without carrying out any or the actions mentioned in the story. III this environ­

ment. the lIser was greeted by the narrator and \\as askcd to 1'0110\\ the narrator to the fire. as showl1 

in Figure 2. 

When they got near the fire. the user could hear traditional music playing in the background. 

They \\ere then asked to sit down and were introduced to other agents already sitting around the fire 

(sec Figure 3). 

These agents \\ould then respond accordingly. and the narrator would then sit dO\m and start 

the narration. Figure -+ shows the view of the user as the narrator tells the slllry. 

Once the narration started. the agents and the narrator would do actions like nodding and shut'­

fling to make the experience look realistic. From this point l)l1\\ards. the user did not do much 

besides listening to the story. Lpon completing the narration. the narrator thell notified the user they 

had finished, 

4.3.2 I nteractiYe VE Design 

[n:nts in the interacti\C em'ironment \,ere quite complex. as the user haclto be able to interact with 

the story. The e\Cnts imohed from the beginnillg lip to the stage \\here the user is introduced "ere 

similar In the ones in the non-interactive em'ironment. 1!{)\\e\l:L after the user had been introduced 
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Figure 2: The narrator greets the user and asks himlher to follow him to the fire . 

to other agents around the fire, slhe had to be able to perform actions mentioned in the story. Hence 

in this environment the narration was given in parts as opposed to the continuous narration used in 
the non-interactive environment. After each part was narrated, the user would be prompted to carry 

out the actions involved in that part in order to ensure internal consistency. The following example 

illustrates a typical part which was narrated to the user and the prompt (given both in audio and 

text) that told the user what they could do (this excerpt was taken from the first part of the narration 

together with the subsequent prompt). 

The first part of the story: 
We go fetch reeds, to cut reeds. We bring the reeds and bind them up with cord. We put them in 

the net and take them to the hut. We go and divide up the reeds at the hut. We straighten the reeds. 

When the arrow is like this, we are accustomed to scrape them and remove the reed's [extra pieces]. 

We take the reed and put it near the fire. 

The prompt that followed: 

To put reed near the fire press the letter K on the keyboard. 

It is very important to highlight at this point that the user could choose to not carry out the 

prompted action and perform a different action instead. Therefore designing the sequence of events 

in this environment was fairly complex, as the story-line was not entirely linear but depended on the 
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Figure 3: This figure shows the narrator introducing other agents already sitting around the fire. 

actions that the user chose to carry out. To solve this problem, we used a state flow diagram (see 

Figure 5) to list the possible actions which the user could perform after each prompt, and ensured 

that the environment would still behave in a natural way even in the case where the user did not do 

what they were prompted to do. For example, if instead of performing the following actions in the 

order given below, the user were to perform them in a different order, the environment was such 

that, that would be handled appropriately and convincingly. 

The order as dictated by the story was as follows: 

I. pick the shaft and place it near the fire. 

2. pick the feather and attach it to the shaft. 

3. pick the arrow-head and attach it to the shaft. 

All the possible actions which the user could perform based on the above-required actions are 

shown in the state diagram. The shaded areas show the states which were crucial if the user did not 

follow the prompt; for example the user needed not place the feather near the fire before placing the 

reed. Failing to do so resulted in the feather shrinking. 

The above design was quite robust as even if the user did not complete the task of making an 

arrow, they could still see the results of their chosen actions being reflected properly. 
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Figure 4: This figure shows the view of the user as the narration is given. 

In the actual YE, if the user did not do the desired action, the narrator would give the user 

another cue to do it, after which case if the user had still not performed the action, the narrator 

would continue to the next part. However, if the user performed a different action instead, a text 

message infoImillg them that they were ought to perform that action at a later stage was given. 

Figures 6, 7 and 8 show the different steps as the user make an arrow: Figure 6 shows the user's 

hand as the user moves the shaft closer to the fire; Figure 7 shows the user as they attach the feather 

with one hand and supporting the shaft with the other; Figure 8 shows the completed arrow, on the 

white stone. 

4.3.3 The Sound Used 

The sound used for the narration was recorded as one file for both environments. This was to 

ensure that the sound used in both environments was identical hence no extraneous variables were 

introduced. For the interactive environment however, this sound had to be broken into parts, as the 

narration was given in parts. Additional sound files were also used in the interactive environment 

for the prompts. To make the virtual environment more authentic, ambient sounds in the form of 

San traditional music were also used. 
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YES 

Figure 5: A state diagram showing the different events that could take place in the interactive YE. 
The shaded areas show the states which were crucial if the user did not follow the prompt. 

4.4 Creating Entities in the Virtual Environments 

The virtual environments described in the preceding section were created using Genesis3D engine. 

Genesis3D is a game engine which enables the creation of a map containing 3D objects, rooms, sky 

boxes, textures, lights, a camera and actors. Once the entities have been created, the functionality 

of these entities is implemented using methods provided by Genesis3D engine and Visual e-t+. 
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Figure 6: This figure shows the user's hand as the user moves the shaft closer to the fire. 

Figure 7: This figure shows the user as they attach the feather with one hand and supporting the 
shaft with the other. 

Univ
ers

ity
 of

 C
ap

e T
ow

n



CHAPTER 4. HYPOTHESES, METHODOLOGY AND VE DESIGN 39 

Figure 8: This figure shows the completed arrow. 

4.4.1 Creating the Basic Layout of the Environments 

GenEdit Classic I was used to create a skybox which formed the world (basic layout) of the virtual 

envirorunent. A skybox is basically used to define the terrain and the landscape of the virtual envi­

rorunent. Since our environment was based outdoors, the skybox modelled the sky, the desert and 

the mountains, as shown in Figure 1. Skyboxes use a texturing algorithm which prevents parallax 

and give illusion of great distance. Once the skybox was created, logs for the fire, the hut and stones 

for agents to sit on, were created, also using the GenEdit Classic editor. These objects were then 

textured accordingly with some wood and stone textures to increase realism. These entities formed 

the basis of our virtual environment without the fire, the agents and the objects used for making the 

arrow. 

4.4.2 Creating other Objects 

Apart from GenEdit Classic, Genesis allows the creation of objects using 3D modelling software 

such as 3D Stuclio Max and Milkshape, making it very robust. Hence for the shaft, the arrow­

head, the feather and the musical instrument, which could not be created realistically in GenEdit, 

3D Studio Max was used and these objects were then exported to Milkshape in .3ds format and 

I GenEdit Classic is an editor provided by Genesis3D. 
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c'\portcd as ./J(iJ· Illes \\hich could be Llsed to create actors (ocl filcs) \\hich are read by Genesis. 

Once thc objects \\ere read, they were tc'\tured lISll1g Gcnesis functions. 

4.4.3 Creating the Agents 

Agents plus their motions and poses were crcated in Character Studio and expol1ed into ActorStu­

dio, which in turn outputs .aet flies to be read by Genesis. Characler Studio is a specialized 3D 

Studio \-lax plug-in designed for creation of human-like figures \\'ilh accompanying realistic mo­

tions and poses. Character Studio allows free-form animations pro\'iding the designer with the 

Ik'\ibility of creating desired motions (e.g .. walking, nodding, etc). Although the internet offers 

freely a\'ailable models. these could not be used as most of them are game-I ike models and even 

thosc which \\'ere human-like did not in any \\ay resemble the San people. Once the agents and 

their motions were created. they were then tcxtured \\ilh imagcs of faces \\hich resemble the San 

people as can be seen in the preceding flgures (e.g .. Figure 2). 

4.4.4 Creating the Hands Avatar 

Thc objects used in the two cllvironments were similar except the user's hands (hand mutars) lIsed 

ill the interactiw em·ironment. To make sure that the hands \\cre at the right position. an malar 

representing the uscr \Vas used (this \\'as later rel11ll\ed as thc user \\as not supposed to see his/her 

representation). This i1\atar gme us the exact position of the lIser in the cmironmenL so that when­

ewr the user needed to pick objects, \\'e could know \\here to place the hands matar. 

4.4.5 :\laking the Fire 

~ lode 11 ing realistic nre meant the fire had to have animated 1lames, an accompanying tire sound 

and flickering shadows. This can be quite complex to do in \il1ttal emironments. J lo\\'e\'er. ror our 

el1\irol1111ents. it \\as \'ery important that the fire \\'as realistic as the \\'hole story-telling scenario was 

based on people gathered around the tire (see Figures 4 and 6). To make the flames look realistic 

and three-dimensional we used animated billboards of fire images, ancl made the tlames slightly 

transparent. We then placed a 3D fire sound in the centre of the fire source and ensured that this 

sound attenuated with increasing distance. A dynamic light (mO\ing around quickly) was lIsed and 

the objects around the fire cast shadows, hence making the flickering more \isible, 

4.5 Implementing Functionality in the Virtual Environments 

Once all entities had been created. the eYents presented in the design section (Section 4.3) were 

then translated into the \'irtual environment. This meant that the uscr had to be able to carry out the 

desircd actions. and the agents and the objects had to hmc a certain degree of autonomuus bciJmiouL 

i.c .. they had to haw the ability to act and react to simulated en:nts and stimuli as opposed to being 
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passin.: geometric Il1odeb. The behaviour could depend on the lI:;er input or be automated. The 

functionality and behmiour orthe entities were coeled in Visual C-·,. 

TIllS section describes the basic structure of the fUIlctionality imolved in our emironments. 

4.5.1 The Basic Structure 

The O\eraillogic followed is outlined below. While our program had not exited. the following steps 

were continually repeated: 

• The user's input \Vas obtained where applicable, 

• Any other changes involving the entities in our VE. between the previous frame and the 

current frame were then calculated, 

• The dynamic entities were then updated with the changes. 

• The VE. reflecting all the changes. was rendered. 

4.5.2 Uscr Input and Automation of Events 

The user's mode of input was only through the keyboard nne! mouse. To begin. the user had to press 

the keyboard and this changed the mode of the narrator 10 a talking mod~ in \\hich case. the nnrrator 

gr~~ted and asked the lIser to follow him to the fire. The narrator's 1ll0d~ then chang~c1 to walking. 

ill \\hich h~ followed pre-calculaled w(1ypoints and slopp~d "hell he \\'as close enough 10 the fire. 

1\a\igation keys could be used by the us~r to 1'011<)\\ the narrator. Updaling the user's position l1leant 

updating the camera positiol1 relative to the camera \ie\\ direction. To change the \'iew (i.c., ya\\ 

and pitchl- th~ us~r could use the mouse, 

Once at th~ fir~, the narrator's mode changed stich Ihat he could instruct. \\'ilh the appropriate 

sound and gesture. the user to sit down (sec Figure 3). The user's vie\\' was then kmered niter 

sitting. Continually. the narrator checked the user's state so that once thc us~r had sat do\\'n he could 

introduc~ oth~r agents. From this point ol1\\ards. in the case of the l1on-interacti\e environment. 

the agents around the flre and the narrator performed pre-d~termined actions like sitting. nodding, 

shufl1ing and so on. In the interactive VE ho\\e\'eL the narrator \\as made myare of the user's input 

so that he could determine whether he should 1110\e 10 the ne"t part of the narration or gin: more 

cues. lie also intlmned other agents about \\'hen to nod or shuflle, Also, the objects used in the 

making of th~ alTO\\ had 10 react to simulated e\'ents like being picked or mo\'ed. To ensure that the 

LIseI' did not go through objects and agents, collision detection was us~cl. 

4.6 Summary 

This chapter presented the hypotheses imol\cd ill our study. It also described the l}\erall strategy 

used in trying 10 il1\estigat~ these hypotheses. This included the considerations and d~eisi()ns that 
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had to be mack to ensure thnt nIl our areas of interest \\ere il1\ estigated. Challenges that \vere t1lced 

\\hen designing the yirtual environments were also examined and the details of the modelling of the 

yil1ual elwironments were presented. 

In the next chapter \YC describe the design of the experiments that \\ere carried out. These 

experiments \\ere based on the virtual environments described ill this chapter. 
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Chapter 5 

Experimental Design 

This chapter describes the experiments that \\we conducted to test the hypotheses put forth. In this 

chapter \\e revisit these hypotheses and re-state them in terms of the constituent variables. The 

firs! section (Section 5. I) gives a concise description of the variables. distinguishing between the 

independent and dependent variables and re-states the hypotheses in terms of these variables. The 

design of the experiments is gi\'en in Section 5.2 and the pilot nms that \\ere performed are described 

in Section 5.3, The I11dhod that was used, wbich explains h(m \\'\~ \\en! about recruiting subjects 

and \d1<11 materials \\'ere llsed for our experiments. is described in Sections SA and 5.5, Section 

5.6 describes the experimental procedure, I kre we present the procedure \\hlch participants were 

expected to follow in the experiments, Section 5,7 outlines the \\a;. in \\hieh data \\as collected and 

lastly. Section 5.8 gi\'(~s the summary ofthe chapter, 

5.1 Description of variables 

Fi\'e \ariables were identified from Ollr research questions: t\\O independent and three dependent. 

The independent variables are inlcl'((clil'ifr and pruning. \vhile the dependent ones are IE jJrcscllce. 

storr presence and f!lli01'1l1CI1I. 

A short description of each of the variables is gin:n below, The corresponding codes used in the 

analysis of the results (presented in the next chapter). are gin:n in brackets, 

• /nferaclil'ilr ([NT): This independent variable refers to the ability to carrv out events depicted 

IJ1 the narration being given in the viliual em ironment. 

• Priming (PRI\l): This independent variable refers to creat ing a certain a\\areness and readi­

ness to experience a certain kind or en.'nl. 

• IE Prcsellce: This dependent \miable (dep..:ndent on intcraeti\'ity and priming) refers to the 

c\tcnt 10 \\hich a participant feels they are part of th..: \'il1ual cmironment. T\\o separate 

measures \\ ere used to yield the presence score. namely: 

-13 
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Igroup questionnaIre (IGTOTAl) (induded 111 /\ppendix OJ, 

Slater ('I (1/ questionnaire (SLATOTAL) (included in Appendix f) . 

• Swn Presenct' (STORVPTOTAL): This dependent \ariable retCrs to the extel1l to which the 

user feels thcy are part or the story \\orlel. Story Presence also depends on interacti\ity and 

pnllllllg . 

• Fnjm'll1t'1I1 (ENJTOTAL): This dependent variable refers to the lewl of enjoyment experi­

enced by the participants. It may not necessarily be directly dependent on our two inde­

pendent \'uriables (priming and interacti\ity) but can be related to Vf Presence and Story 

Presence. 

5.1.1 Hypotheses 

Bellm are the hypotheses expressed in terms or the \'ariables presented abo\'(': 

I. Interactivity in cultural story-telling vil1ual emironments. can positi\ely affect VE presence 

if facilitation and guidance arc used. 

') Interacti\ity in cultural story-telling virtual emironmenK can positively affect story presence 

if Ihcilitation and guidance are used. 

3. Priming positi\'Cly allects VE presence. 

-t. Priming positi\Cly affects story presence. 

5. Combined interacti\'ity and priming in vil1ual emironments. posili\'Cly affects VE presence. 

(1. Combined inleractivity anel priming in \'iI1lIaI environments. positi\ely affects story pn.:sence. 

Enjoyment is co-related to VE presence. 

tI. Enjoyment is co-related to story presence. 

5.2 Study Design 

Our experiments were run under the conditions explained in Chapter 1. :\ 2x2 HlCtorial design was 

used. and Table I presents this design. 

\\'hen designing the experiments. certain Issues arose. The design considerations that were 

taken into account are as follo\\'s: 
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Table I: Factorial Design or the yariables imol\'ed. 

• Each participant experienced only one of the four eonditioIls outlined ::lbo\e to ensure that 

e:\traneous yariables like the learning erreeL \\hieh might hme unforeseen effects on the 

n:sulls. could be eliminated. 

• ;\lso. to reduce reactivity effects (pa11icipants trying to guess \\hat \\ as being tested and hence 

reacting in a certain way). participants were not made aware of any conditions apart from their 

OW11. 

• To ensure that participants gave their honest opinion about the e:\perience. it was explained to 

them that their information \Vas not going to be used in any personal way and that they should 

not fill in their names when filling in the questionnaires. 

• :\ preliminary practice environment \\as designed and this was used to n1l11iliarize participants 

\\ith the technology being used, Participants had to e:\plore this enyironment before they 

could go through with either one of the \i11ual environmc11ts designed for our research, 

5.3 Pilot Runs 

To ensure that c"periments ran smoothly. pilot runs \\ere carried out. Here se\eral students were 

used (their data \\<15 not used in the linal analyses) and their comments resulted in the following 

changes being made: 

• Pressing the keyboard to start the virtual em ironment \\as incorporated. This. as suggested 

Ir'om the pilot rullS. was to make sure that the emirolll11ent only started \\hen the participant 

\\as ready. 

• \!ore animatiolls like shuftling and nodding \\'ere added to the agents. It \\as suggested that 

once the narration had started. the scene looked pretty static so more animdlilJns could be 

added as the few which \vere present made the \'E look more realistic, 

• Bugs \\'ere also identified and \\erc fixed. 
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5.4 l\lethod: Participants 

The participants \\ere paid volunteer students frUll1 the Unin:rsity of Cape Tll\\I1, A total of 67 

students from variolls courses were used. The participants \\ere broken do\\11 into four groups: 3 

groups of 17 participants per group and I group of 16 participants. The participants \\ere recruited 

by \isiling lectures and putting posters around campus, Timesheets \\ere passed around in the 

lectures. and participants filled a time that was appropriate for them and their contact details. The 

same timesheets were also placed outside the experiment room to allmv other \'olunteer students to 

fill in their detaib. On completion of tile experiment, participants \\ere paid R20 w thank them for 

their time. 

5.5 Method: Matet-ials 

5.5.1 Experimental Setting 

Experiments \\'ere conducted in a quiet partitioned room aillming t\\O experiments to run concur­

rently. The experimenter was available at all times 10 pnwide assistance i r needed, 

--, ,.,.- Hardware 

The hard\\'are specification of the computers that \\ere used are as folhms (\\'hcre t\m options arc 

gi\en it means the specifications of the machines differed): 

• Processor: Intel Xeon 1700:VlHz 

• \Jcmory (RAM): 1.2GB/2.25GB 

• (iraphics Card: GeForce4 Ti 4600 

• Hard dri\e: 17(;B/(2* 17GB) 

• Size of ivlonitor: 21 inches 

• Sound Card: Sound'vlax Integrated Digital Audio Creati\e AudioPCI (ES 1371, ES 1373) 

(\\'D\1) 

5.5.3 Priming 1\ I aterial 

Two stories. of approximately the same length (one was 432 \\'orels long and the other 445 words 

long) \\ere used as our rele\ant and irreleyant priming material. The priming materials ha\e been 

discussed in Chapter I. 
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5.6 Experimental Procedure 

Thi~ section describes the procedure that participants had to folkm in the experiments depending 

011 the condition that \\as allocated to them. 

5.6.1 Instructions 

Upon arri\ing fur their experimental session. participants \\ere gi\en an instructions sheet (included 

in ,\ppendix A) This sheet explained the procedure that they had to 1'01101\. In this sheet it \\'as 

explained that participants would explore 1wo \irtual enyironments: the first one used for Iilllliliar­

izing \\ith the technology and the second being the actual story-telling em ironment used for our 

study. The sheet explained which kcys and mOLlse positions the participants \\ould need to lise in 

the \inual emironl1lents. 

5.6.2 Training 

The em ironment used for tilmiliarizing with the technology. consisted of rooms and an agent \\hich 

askt:d the participant to follow him to a party. On arri\ing at the party. the participant met other 

agents already dancing to the music. In this ell\ironl1lent. the participant ll1l11iliarized himselfiherself 

\\ltll keys llsed to start the YE . to navigate the YE. the K.L and I keys (on thc keyboard) which in 

thiS case \\ere used to change between the songs. but used for performing the actions explained 

in section 4.3 ill the actual YE. They abo accustomed themsehes \\'ith the mOllse and following 

instructions gin.'n in text and audio. ;\ screenshot of this prelimimlry ell\'ironl11ent can be found in 

Appendi:\ H 

5.6.3 Tasks 

Once the participants had finished with the training stage. they \\ere given priming material to read 

depending on the condition that was allocated to them. After priming. participants were then ready 

to experience olle of the conditions allocated to them. The tasks that the participants had to perform 

in the \il1ual emironmcnts have been outlined in the pre\iolls chapter. 

5.7 Data Collection 

5.7.1 Questionnaires 

At the end of the experiments, users \\ere asked to till III questionnaires about their experience 

in thL yil1Uai el1\lronment. Two questionnaires \\ere uSt'd for measuring presence and additional 

questions were included for measuring story presence and enjoyment. The t\\O questionnaires \\ere 

combined into one and the llsers were not a\\are that they \\ere filling in 1\\0 questionnaires. The 

t\\\l questionnaires \\ere. namely: 
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• The IGroup Presence questionnaire (sec Appendix OJ, 

• The Slater Usoh and Steed (2000) scale (sec Appendix E) 

The folilming additional questions were included for testing story presence: 

imohed in the story being told in the \'iI1ual emironmenl. 
4 

I felt present in the \\orld of the San story. \\hile it \\as beillg lold, 
2 3 4 5 6 

Table 2: The above questions \\ere used to test story presence, 

7 
NOT AT ALL 

7 

COV1PLETELY 

For measuring enjoyment. we looked at the Differential Emotions Scale [27], which is a scale 

llsed to measure different emotions, and only one qllestillJ1 was applicable to enjoyment. \Ve also 

looked at [36. 15]. whereby enjoyment \\'as also imestigaled. but unfol1unalely fllllnd the same 

question, The question as it appeared in the que~tionl1aire is gin:n in the table below: 

Characterize the extent to which you enjoyed yourself(i,e, 110\\ much fun you had) in the 
\irtual enyironment by circling the appropriatc number. 
I ~ 345 
DID NOT ENJOY 
AT .\LL 

MODERATELY 
ENJO'{ED 

Table 3: The above question was used to test enjoyment. 

7 
I 

COV1PLETEL Y 
E\:JOYED 

All the questions used (for all qllestionmurcs), \\cre multiple questions \\'ith possible answcrs, 

Participanb \\'ere told 10 sclect only one ans\\er. At the end or the combined questionnairc. a 

commcnts section was included to allow participants to giye their comments if they had any. 

5.7.2 Biographical Data 

Biographical data \\as collected via a few questions presented at the beginning of the combined 

questiollnaire. in ease it inl1uel1ced the \'iI1ual emirollll1ent expericnce, The tl)lIowing biographical 

data was collected about each participant: 
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• Gender 

• Ho\\' many hours per week the participant spent playing compul<.'1' games or interacting with 

\'ir111al em'ironmen1 systems. Pre\ iOlls VR experience is thought 10 aftcct I1migation ability 

[--11 ]. 

5.8 Summary 

This chapter described how we designed ollr experiments such thaI \\e could test all the possi­

ble combinations of our variables. Brielly. t\\O independent and three dependent \ariables were 

identified. namely: Interactivity (an independent \ariable). Priming (independent). VE Presence 

(dependent). Story Presence (dependent) and Enjoyment (dependent). The materials that were used 

for our experiments along with the experimental procedure that participants had to follow were also 

discussed. Finally. we described the way in which \\e collected data. In the following chapter \\e 

present the analysis of this data and also mak<.' inferences based on the data. 
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Chapter 6 

Results 

This clwpter presents the analysis of the results obtained from our experiments: first the descriptin: 

analysis is presented. f()lIowed by the inferential analysis. The data \\as captured \ia questionnaires 

described in the pre\ious chapter and \\as analyzed ill \licrosolt [xed ~O()O and StaSolt Statistica 

6. 

We begin by describing the categorical data (i.e .. the number of obsenations in cach of the 

clifTerenl categories that participants \\ere placed under) in Section 6.1. Section 6.~ outlines the 

results and the \arious tests that werc performed on them. We first olltline the different effects of 

all possible combinations of Ollr independent \~lriables (ill/cruelilill' UI/d primil/g) on IF Presellce 

as the dependent \ariable. We hence lise a 2-\\ay t~lClorial ,\NOV.-\. as \\e are interested ill the 

differences bet\\een multiple groups of independent samples. Secondly. \\e present the effects of 

interacti\'ity and priming on Storr Presence as thc dependellt \ari:lble. and thirdly. we present th .... 

correlations bet\\'een the dilTerent variables imol\cd. namely. I E Presence. SlOl'r Presence. and 

EnjOlmelll. and also examine the correlation bet\\een the measurement scales lIsed, 

We discllss the results in Section 6.3 in relation to our aims. We start by discussing the results 

regarding our first aim (e{filel o/inle/'{{clil'ily ()Il prcsel/ce if./ilClli/aliol/ (lnd guidullce (I}'e used) and 

make inferences based on the two kinds of presence that \\c haw talked about. I.e .. VE Presence 

and Story-Presence. We then discuss the results pertaining to our second aim (cfliT/ o/prilllillg 

Oil pre.lel/ee). and also examine the combined effect of Interacti\ity and Priming on Presence. We 

conclude the section by discussing the relationships bet\\een VE Presence. Story Presence, and 

Enjoyment. We also present other interesting findings in Section 6.4. Finally. Seetion 6.5 gives the 

sUlllmary of the chapter. 

6.1 Categorization of Subjects into Conditions 

or the 67 participants that took part in the experiments. 3 participants' data \\as not considered 

as they did not fill in their questionnaires properly (t\\O len Ollt some questions ,lilt! one jjlled ill 

50 
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t\\O ans\\ers for one question). Unless othemisc specified. all the analyscs \\ere conducted on thc 

remaining 6-1 participants. 

Out of the (1-1 participants. 32 \Vent through the interacti\c eJ1\'ironment and Ihe olher 32 through 

Ihe non-interactive eJ1\·ironment. [ach of these t\\O groups consisted of t\\O sub-groups of 16 par­

tiCipants \\ho read either the relevant or irrelc\'ant priming material. Categorizing participants in 

this man ncr enabled us to investigate our research questions according to the design discussed in 

Section 5.2. Table -I summarizes each of these categories. 

In the follO\\ing section \\e present the results that \\ere obtained from our e~periments and these 

PRI:-"IING 

INTERACTIVITY RelC\"(//ll Primilw 
"" 

/rrclcl"ilizi Priming R{}\I" ToW/.I 

Inlc/"(/clil'il,' PrClcnl 16 16 ,') 
.L. 

Inlcrucl il 'il,' o·lhl"cl1l 16 16 ,') 
.)~ 

Co 111m 11 To I (/ Is 32 '') 
.)- 64 (Grand Total) 

Table -I: Number of observations in each of the di ITerent categories \\hich participants were placed 
uncler. 

\\ill be discussed in section 6.3. 

6.2 Results 

6.2.1 Factorial A~OVA with VE Presence as the Dependent Variable - All Effects 

T\\o qucstionnaires. namely the Igroup Presence Questionnaire (IGPQ) and Slater. Usoh and Steed 

(2000) scale (SUS). yielded the VE Presence data I. DiiTercnces in VE Presence scorcs betwecn the 

t\VO lewis of interactivity and t\VO lewIs of priming \\cre e\aluated using a 2~2 factorial ANOVA 

at a confidence bel p of 0.05. while treating Interacti\ity (INT) and Priming (PRIM) as between­

subject independent variables. and V[ Presence as a depcndent variable. 

Results Obtained with IGroup Presence Questionnaire (IGPQ) 

Table 5 gi\cs a summary of the cfiects of a 2.\2 Factorial A NOVA \\ilh VE Presence measured 

by the Igroup Presence Questionnaire. 

(.From Table 5. \\e can sec that there is no significant main effect on priming (p = 0.(53). 

No significant rcsult \\'as obtaincd with thc interaction of priming and interacti\ity also (p = 0.3(2). 

Ho\ve\er. the main effect on interactivity. on the other hand. \\'as found to haw a signif1cant negative 

elrect on VE Presence (p = 0.(29). A means plot of this effect is given in Figurc 9. Univ
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CHAPTER 6. RESULTS 52 

Degrees of MS Effect F p 
freedom 

Priming 1 28.8 .204 .653 
lnteracti vi ty 1 703.7 4.983 .029* 

Priming*lnteractivity 1 119.1 .843 .362 

Table 5: Summary table of the effects of a 2x2 Factorial ANOVA with VE Presence (as measured 
by IGPQ) as the dependent variable. Effects marked in bold are significant at the 0.05 confidence 
level. 
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A graph of Interactivity vs VE Presence (IGPQ) 

Interactivity; LS Means 

Current effect: F(1 , 61)=4.9829, p=.02928 

Effective hypothesis decomposition 

Vertical bars denote 0.95 confidence intervals 

o 

Interactivity 

Figure 9: Means plot of Interactivity vs IGPQ 
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i,From the graph abO\e it can be seen that the VF Pre::,ence means <lre whcn the \<llue of 

inleracti\ity is 0 (indicating the absence of interacti\ity), and decreases \\hcn interacti\'ity equ<lls I, 

Results Obtained with Slate,", Usoh and Steed (2000) Scale (Sl'S) 

Table 7 gi\es <l summary of the effects or a 2:\2 Factori<ll ANOVA \\ith VF Presence as mca-

sured the Slater. Lsoh and Steed (2000) Scale, 

Degree 
freedom 

,996 
,123 

.040* 

Table 6: SUll1mary table of the effects of a 2x2 Factorial 1\:\0\',\ \\ith VE Presence (as measured 
by SUS) as the Dependent Variable 

(,From Table 7, it can be seen that neither the main eflects of priming nor Il1teraction have a 

significant effect on VE Presence (p >0.05 in both cases. p 0.996 for priming and p 0,123 for 

il1leracti\'ityl as measured SUS, 110\\e\er. the interaction efrect of the tWll independent \'ariablc" 

yields a significant negal!\'(; elTect on VF Presence (p O.O-l). \lcans plots oflhis effect are gi\en 

in Figures 10 and II. 1\\0 graphs ha\e been gi\en for the same crkct (the intcral'tion of the \\\'0 

\'ariables) (0 enable us tll describe the results more ckarly (i.e .. in terms of either interactivity or 

priming ). 

(,From Figure 10. it can be seen that Interacti\ity significantly decreases VE Prescncc in the 

abscncc of Priming, Ho\\'c\'er. once priming is introduced a slight positi\'e effect can be obser\'ed. 

The same grapll can be interpreted in terms of priming (by s\\apping the axes) as showll in 

Figure 11. 

We see that in the case or priming = 1 (i,c .. rd~\ant priminglthe means of VE Presence arc 

more or less the sallle regardkss of whether interacti\'ity is present or not. "o\\,e\er. in the absence 

of rele\ant priming (priming 0) there is a clear difference in tile Ic\els of VE Presence: l1igher 

\\hen there is no in(eracthity and lower \\hcn there is interacti\!ty. 

6.2.2 Factorial A:"IOVA with Story-Presence as the Dependent \'ariable - All Effects 

No signifIcant result \\as obtained with (he main el10cI of priming or interact!\ity on Story-Presence. 

Neither did the interaclion or priming and interacti\it;. yield a signitleant result. Table 7 the 

summary of the effects of a 2x2 Factorial ANOV:\ wilh Story-Presence as the Dependenl Variable, 

Univ
ers

ity
 of

 C
ap

e T
ow

n
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A graph of Interactivity vs VE Presence (SUS) with different Priming conditions 

Priming·lnteractivity; LS Means 
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Current effect: F(1, 61)=4.4226, p=.03960 

Effective hypothesis decomposition 

Vertical bars denote 0.95 confidence intervals 

o 

Interactivity 

Figure 10: Means plot of lnteractivity vs SUS with different Priming conditions 

(,From the table, it can be seen that p > 0.05 in all cases. 

Degree of MS Effect F p 
freedom 

Priming 1 .47 .047 .829 
lnteractivity 1 2.09 .207 .651 

Priming*lnteractivity 1 10.29 1.019 .317 

54 

± Priming 

o 
± Priming 

1 

Table 7: Sununary table of the effects ofa 2x2 Factorial ANOYA with Story-Presence as the depen­
dent variable. 
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A graph of Priming vs VE Presence (SUS) with different Interactivity conditions 
Priming*lnteractivity; LS Means 

Current effect: F(1, 61)=4.4226, p=.03960 

Effective hypothesis decomposition 

Vertical bars denote 0.95 confidence intervals 

........ 

o 

Priming 

Figure 11: Means plot of Priming vs SUS with different lnteractivity conditions 

6.2.3 Correlations Between Variables 

55 

± Interactivity 

o 
~ Interactivity 

1 

A series of correlations between VE Presence, Story-Presence and Enjoyment were performed to 

find out how these variables are related to each other. Table 8 below gives a swnmary of these 

correlations. 

Also, to test if the two presence questionnaires that were used (IGPQ and SUS) are valid, we 

conducted correlations to see the concurrent validity of these measures. A significant correlation of 

0.79 was obtained as can be seen from Table 8. 

6.3 Discussion of Results 

This section discusses the results outlined in the previous section in relation to our aims. 
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Table R: Summary table of correlations between VE Presence, Story-Presence. Enjoyment and 
Questionnaires, 

6.3.1 Study 1: (nteractivity"s. Presence 

This study \\as done to investigate whether interacti\'ity can haw a positi\(: effect on presence in 

the story-telling ell\ironment and in the story heing narrated in that el1\'ironment. if facilitation and 

guidance arc used, It hence set out to answer the following questions: 

I. HO\\ docs interacti,itv in cultural story-telling \inu,11 emironments affect VE presence if 

t~lCilitati()n and guidance arc used') 

') Ilcm does interacti\'ity in cultural story-telling \irtll~ll eJl\ironments affect Story-Presence if 

facilitation and guidance arc used'! 

As already discussed in Section 3,4. the t\\O questions 1'0110\\ from the contradicting opiniol1s 

about \\hell1er interactivity affects presencc negatin:ly or positi\'el::; in story-telling emirol1ments. 

and the fact that facilitation and guidance can be used to sol\'l,:: some of the problems which interac­

ti\ity giye rise to, 

6.3.2 Study 1: Effect of Interactivity on VE Presence 

The results (according to \group questionnaire) sl1O\\' that there \\'<1S a significant difference between 

til.: means of VE Pr.:sence scores. corresponding to the 1\\0 di ITerent 1.:\ els of interactiyity, The 

scores of participants who went through the non-interacti\'e em ironment \\'ere higher than those of 

participants \\'ho \\cnt through the interactive em'ironment (as can be seen 11'0111 Table 5 and Figure 

9). Possible reasons as to \\hy this is the case exist. One of the reasons could be that each time 

uSers had to perform certain tasks in the interactive VE. they may haw been Jolled back to reality. 

regardless ofho\\' engaged they may have been in the VE. due to the fact that the modal input did nol 

match, as closdy as possible. the human perceptual and the actual physical carrying out of the task 

at hand as in the real \\orld i,e .. the corresponding input c1e\iCe may have not suftkiently represented 

\\hat they \\ere supposed to. This concept of fidelity as discussed in [69] inyohes asking whether 

using a keyboard key to pick an object sufficiently reprcsent picking obJccts in the real workP 

Equi\ale!llly. does the user reel like they are really pickmg an object by pressing a keyboard key'<) 
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We feel that thi~ representation is not sufficient and that using more mhanced equipment like data 

glo\'l~s to simulate actions like these. and the lise of haptic props to prmide tactile feedback would 

haw been ideal. Ilom:~\er as already mentioned. the stal<.: of today's technology IS such that lIsing 

such equipment e\l~n if to increase fidelity slightly call be quile costly. Ilc)\\e\eL 111 contrast. other 

re~earchers such <1<; Bliss ('/ (1/ (I (97) in [69] hme shO\\11 that the use of pri11lili\e de\ices sLlch as 

the mouse. can be sufficient. Also related to this is the lack oftactilc feedback. \\hereby participants 

could ha\e e:-;J1ected some form of tactile feedback \vhen picking objects. This "as also not present 

in our VE for the same reason that the required equipment for this can be vcry e:\pcnsi\c. 

Furthermore. this finding is in agreement \\'ith the contention that allo\\'ing participants to in­

teract \\ith the story presents them with the opp0l1unity to change the story-line hence missing the 

plot intended for them the author. This is stili possible e\en with bcilitation and guidance. but 

\\e belicve that just as the participants can be trusted to use the keyboard keys for navigation. Ihey 

C:lI1 also be trusted to lise other keys for different tasks. \\'e hence belieh' that this was not the main 

reason for this flnding. however \\e do not rule out the po~sibi I ity and hence belIeve f1ll1her tests 111 

relation to this should be performed. 

No significant resul( with regard to interactivity and \'E Presence as measured by SUS was 

obtained. We belie\e that the 6 questions lIsed in this scale as opposed to 15 questions used in 

IGPQ may not have been cnough to emphasize the difference bct\\een t\\ 0 different YEs. The 

elTicacy of IGPQ has lx'en discussed in Section 2.5.1. 

6.3.3 Study I: Effect of Interactivity on Story-Presence 

Story-Presence \\as not affected by interacti\ity. i.e" no significnnt difference was found between 

participants \\'ho \\'ent through the 1l1teracti\'e VE and those \\Ill) \\ent through the nOll-interactive 

VE. \\'e belie\e that this was brought about by confusion on the part of participants. as the concept 

of story presence demanded them to remember their sense of presence which was speeifle to the 

narration and not to the mcrall VE experience (\\hich we believe is easIer to remember). Also. 

gi\en the f~lct that the concept of presence, speciflcallv story presence. is still not fully explored. \\e 

bclie\e that the distinction between multiple 1e\e1s of presence led to more confusion. Wc also did 

not find any established questionnaires for story presence (whereas se\eraJ e:\ist for VE Presence) 

and \\c hence bdie\'e that the two questions \\'e used for obtaining story presence information may 

ha\e been inaccurate. 

6.3.4 Study 2: Priming vs. Presence 

This study \\as done to imestigate whether priming can haw a positi\e effect on presence in the 

story-telling em'ironment and in the story being narrated in that el1\ironlllenL if faei I itation and 

guidance are used. 

Priming on its (mn did not affect either of the \\\0 k mel:; of prescnce in any significant manner. 

IItme\er. it \\as found to afkct VE presence scores by \\ay of interaction with interacli\'ity. Here 
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\\(: found that in the absence of relevant priming. interaelivity decreases \'[ Presence in a similar 

\vay as in the preceding section. bw once re1e\ant priming \\as introduced. interactivity had a slight 

posili\l;:' effect on V[ Presence. This elTect was 11l1\\e\er minimal ::lI1d hence not conclusive (as 

ShO\\l1 in Fig 10). It hm\e\'er seems to suggest that rclenll1t priming can contribute to increased 

presence. This agr('es \\ith the constructive perception thesis \\hich. as melltioncd in subsection 

1.2.2. says that participants tend to pmcess stimuli more accurately If th\.'y ha\e b\.'el1 primed for 

that task. 
;\Iso. no significant result was obtained for either the effect of priming on its o\\'n or the interac­

tion of priming and interaeti\ity eolleetiwly. on story pres\.'nee Possible reasons for this are similar 

to the ones that haw been discllssed m the previous subsection. 

6.3.5 Study 3: Enjoyment, VE Presence, and Story-Presence 

A signi f1cant positi\e correlation was found between enjoyment and V[ presence (according to both 

measurement scales of V E presence). This \\ould be expected as one \Hndd expect participants who 

han: a high sense of being in the V[ to enjoy their o\'erall experience in the VE more. and vice versa. 

A posiri\e correlation. albeit smaller. \\as also found be\\\eell enjoyment and story presence. This 

\\as also expected as one expects participants \\'ilh a high sense of being in the story to enjoy the 

experience more. and \ice versa. 

6.4 Other Interesting Findings 

The t\\·o measurement scales for VE presence \\ere found to correlate significantly and positiYCly. 

This indicates that the two scales were measuring the same construct ckspite the Illct that the concept 

of presence is not clearly defined. 

We also found that age and gender eli fTerences did not affect either presence scores or enjoyment. 

This finding may not be in line \vith Waller cl (// [69J study who found robust gender differences in 

training effectiveness of V[s. 

Pre\'iolls VR experience or number 0 r hours spent playing computer games also did not seem to 

hene any effect on participants presence scores. 

6.5 Summary 

In this chapter we presented and discLlssed Ihe results in rdation to ollr eli rferent areas of interest. 

The results pertaining to the effects of our independent variables (interacti\ity and priming) on 

\'[ Presence and Story Presence along \\ilh the different statistical tests that \\ere performed \\ere 

outlined. The correlations or the different \ariables and the rdiabilitv of the measurement scales 

L1sed \\ere also described. 
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\\·e round that some of the hypotheses \\ere rully supported. or at least partially supported. by 

the results \\hile other hypotheses were nOl in agreement \\ith the results. Specifically. we found 

that the story presence \ariable did not beha\'\..' as e:xpected. Possible reasons as to \\hy the results 

did not necessarily agree \\ith some of the hypotheses \\ere laid out. Bridly \\e found that: 

• [nkracti\·ity ncgatively affects V[ presence in story-telling emironments. 1.0\\ tldclity cquip­

ment and disruption of consistency In the stor;. due to interacti\ity \\ere idelltifled as the 

possible reasons for this. 

• Relc\·ant priming contributes to an increase in VE presence. 

• Enjoyment and VE presence arc highly related. 

• EnJoyment and story presence are highly rdated. 
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Chapter 7 

Conclusions 

This dissel1ation described a research whose main goals \\ere to explore the feasibility of interacti\·e 

cultural story-telling YEs by investigating the effect of interacti\·ily on prcsence. The effcet of 

priming on presence and the relationship bel\\een VE presence. story presence and enjoyment were 

also imesligated. T\\o \il1llal cn\ironments (with one allO\ying: the llser to interact \\ilh the story 

and the other not allowing: interaction with the story) \\ere de\eloped to help us inYesligate these 

areas of interest. Two pril11l11g materials (one relc\·ant to the San culture and the other irrcle\antJ 

\\ere also llsed to determine irrelevant priming has a positiye contribution on presence. The concept 

of presence \\·as further broken down into t\\O different lc\els or pn:sence (VE presence and story 

presence) to help liS di"linguish between presence in the merall experience of the V[ and presence 

in the story. with the hope that if we know eXJctly. the desirable conditions that enhance the feeling 

of being: part of a narration and not just the VE. \\e can more ckarly suggest a more effecti\l~. 

alternati\"e way to story-telling using YR. The conclusions that \\ere drawn from our fIndings arc 

discussed in the next sections and lastly we present a \\ay fOl\\·anl by making recommendations for 

future \\ork 

7.1 l\1ajor Findings of the Research 

Concerning our first aim, we found that interactivily decreases the Ic\el of VE presence of partici­

pants in cultural story-telling: YEs. This finding disprO\es the hypothesis we put forth in relation III 

this aim. Possible reaSllns as (0 why VE presence can decrease in interactiw cultural story-telling 

YEs hme been discussed. These include low fidelity. as the de\ices llsed 10 perform actions may 

not h,1\(: mapped sufficiently to their real-world counterparts Iherefi)fe leading: users to feel that they 

arc not really performing the actions. The lack ortactile feedback \\as also seen as another potential 

reason \\"h;; interactiyity atlected VE presence negati\ely. The notion of internal consistency \\·a~ 

also seen as another possibility. whereby the argumcnt \\e made is that. although it may be allracti\e 

tll al1O\\ participants to freely interact \\ith the stury. specitkally in a hands-on story such as the olle 

flO 
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used in this research, thai unfortunakly present them \\ith the undesirable freedom to change the 

course of e\ents hence can disrupt the intended story-line and hencc negati\C\y affecting the sense 

of presence, 

\\'e also shO\\'cd that priming may contribute to an inercased sense of presence, This result, 

although inconclusive, was observed from the combined interaction of priming and interacti\ity 

\\hereby in the absence of relevant priming. 1l11eractivity decreased VE presence bUI \\hen relevant 

priming was introduced. a positive. albeit insignificant. increase of VE presence \\as observed, 

With to enjoyment. a posilive correlation bet\\eell VF presence and enjoyment \\as 

ttlllI1(L As discussed in Section 6.3.5 this was to be e'pected. \\'e also found a positi\e correla­

tion bet\\een story presence and enjoyment and Ihis has also bel?n discussed in Section 63.5. This 

finding strengthens the notion that presencc plays an iml1011ant role in \irtual elwironmcnts and im­

plies that participal1ls are likely to enjoy themselves 1110re \\hen they feel present in the VE andor 

feel more present when they enjoy their e'perience in the VE. 

Unfortunakly. no significant results were found \\'ith story prescnce. This. as discussed in 

Subsection 6,3.3. \\'as probably due to the fllct that the participants \\ere confused by Ihe concept of 

story presence as it demanded them to remember their sl?nse of presence \\'hich \\as specific to the 

narration and not to the merall VE e'perience (which \\I? belie\e is easil?r 10 remember). Another 

possible rl?a~on \\hlch was pointed out \\as that since no established questionnaires e,ist for story 

presence. Ihe questions that \\ere used may haw been insufJicienL 

7.2 Contributions of the Findings 

WI? beliew that ollr findings make the foIlO\\'ing contributions to the area of interactive yiI1lml 

el1\ironl1lents: 

• \Ye prmide a feasibility study for lIsing interactiye YEs in San culture. a culture that is I~lst 

becoming e,tinct 

• \YI? proyidc empirical results with relation 10 thl? use of guidance in cultural interncti"e story­

telling VEs. in \\hich we show thai internctivit), in story-telling el1\ironmems decreases VE 

presence. 

• We f1ll1her imcstigated the idea of priming in VEs. a notion \\hich is still hea\ily lIne'plored 

(to the best of our knowledge it has only so fhr been il1\estigated by Nunez [36]) and although 

our findings \\crl? nOl identical. \\e managed to shO\\ that priming can contribute to a positive 

effect in Vb as well. 

• \\'e also shO\\ed that presence in the YE. presence in the siory. and enjoyment are correlated. 

• \\'e managed to shO\\ Ihal Ihere is a high correlation bel\\'een Igroup prl?sence queslionnaire 

and Slater. Usoh and Steed scale, 

Univ
ers

ity
 of

 C
ap

e T
ow

n



Cf/\ PTFI< 7 CONCL US/ONS 62 

7.3 Recommendations for Future \Vork 

Our lindings hme prmided se\eral directions of fU11her research, In this section \\e present di ffcrent 

areas \\hieh \n? bdien? can be investigated more in the future, 

I:\TERACTInTY 
\\'ith the insight gained about il1leractivity and VE presence. we make the following recoml1len­

dations: 

• Focililalioll ({Ild Guidol/c£'. we suggest that fllCililalion or guidance in interactive story-telling 

VEs should be further investigated. We belie\'\.' thaI gi\ing participants Clles of what they 

should do is not enough hence restrictions of what participants can do should be incorporated. 

Although this limits participants Ilexibility and creathity \\ e beliew it is a reasonable trade­

ofT to make . 

• Fir/e/il1' lIlld L'sc o{HUjJlic Props: understandably the use of more suitable equipment can be 

\ery costly. hO\\'e\'er \\hen implcmenting elwironments where the lIser has to Interact with 

the VE by performing certain actions, fidelity becomes an issue \\orlh considering. Also in 

'tactile' ellyirollmcnts such as this one. the LIse of haptic props becomes imperative. In the 

experiment conducted by Strickland Ci 111 patients indicated that a sense ofrealisl1l was fUI1her 

aided by the lise of haptic props. 

\\'e therefore suggest that in the I'lltllre a similar study to this one can be repeated but with the 

suggestions made abo\'l~, We also belie\'e that facilitation and guidance only become crucial when 

the interacti\e VEs are for story-telling but should not present much problems if such VEs are used 

for learning and exploration or in wayfinding. 

STORY PRESE:\CE 

We suggest story presence should bc explored further in the future. as in story-telling VEs the 

interest can be mostly in the level of presence in the narration and not so much the o\erall VE. Mak­

ing this distinction between these levels of presence may help us identifY what factors arc mostly 

impOI1allt to what kind of presence and that knowledge can enable us to pay more attention to the 

areas that one feds are most crucial to their application. 

PRnll:\G 
The idea of priming seems to be \ery promising, An interesting study to follO\\ in this direction 

\\'llllld be to examine i I' priming can help imprme presence on its O\\n. 

Finally. Cor future research we suggest an area that has not been inycstigated in our research but 

deemed [0 be important. i,e .. learning from interactiYC cultural \·Es. Here \\e \\'mIld suggest that 

an imcstigatioll abollt whether people learn more about a culture different from their o\\'n when 

interacting \\ith a VE could be carried out. This can be done by perfi.mning studies similar to the 
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ones prcsented in this research but with subjccts \\ho perhaps do not knO\\ abllut the culture in 

question. and then mcasuring whether there is a di lTercnce 1I1 karning bet\\ een participants \,'ho 

underm:nt either the interacti\c or l1oll-interactin? VE, 
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Appendix A 

Information Sheet 

Thank you \Cry mllch ft))" participating III my experiments. This experiment should take 30-60 

minutes to complete. Upon completion you \ViII be expected to fill in a questionnaire about your 

experience in the YIliual elwironment. This questiollnaire is not a test and \,·ill nol in any way be 

llsed against you. Please try to be as honest as you can \,·hile tllling in the questionnaire. You should 

also fill in a receipt a!\ached at the back of the qut'stionnairt' so that you can bt' glYt'11 R20 to thank 

you ttlr your time. Try to concentrate as lllllch as possibk \,hile doing the e\:perimenL 

You \\ill ftJilo\\ the f~)llowing steps in the experiment: 

I. Undergo a Practice El1\ironmcnt to familiarize yourself \,·ith the controls and na\igation in 

yirtual cll\ironll1cnts . 

.., Read a storv. 

3. Undergo the real el1\ironmenl. 

You will be gi\Cn a practice environment where you \\illuse keys OIl the keyboard to lZlIlliliarize 

yourself \\ith naYigation, and to carry out actions in the \il1ua! cmironment. Although some keys 

(used in the practice em ironment) might be identical to tbe ones which \vill be llsed in the real 

emironmenl. they are not necessarily always the snme. The instructions of actions you might be 

expected carrying out wi 1I be given both in text (written on thl? screen in the \il1ual environment) 

and or in audio (a speaker \\ill tell you \\hat you can do). The keys that you \\ill be llsing for 

I1migation both in the practice environment and the real el1\ironmcnt arc as folltms: 

\y to 111me fomard S - to move backwards :\ - to move to the left 0 - to moyc to the right 

Paper arrows 11m I.' been placed 011 these keys on the keyboard to help y\llL Look 011 the keyboard 

to con!1nn this. Practice E!lyironment 
Here you \\ill haw [0 press the letter B on the keyboard 10 start, Then you will be greeted 

\h\eh\a \\110 \vill ask you to follmv him to a party. FoIIO\\ behind :\I\\el\\a by using the \V, S. A. 

[) keys ulltil you get to the party room. Once you are in th(' party 1'00111 )'OU can perform the 
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following actions, by pressing the tilliowing keys: (Not\.' that th\.'s\.' instructions \\ill be writt\.'n 

on the scre\.'n) Q - to stop a song J, K and L play ditfcrent songs. Remember to stop a song by 

pressing Q belore changing to the next one. I f you fed you are cOIn fOl1able \\ith the call the 

t.:xpen111\.'ntt.:r so that you can 1110\'1.' to I1\.'Xt part. Real EnvironnH.'nt To start press the letter B on til\.' 

keyboard. The l1;)\igation keys (W. S. A. D) arc also the same as in the Practice El1\ironlllent. 'You 

\\ill be greeted by a narrator \\ho will lead you to the campfire. After you hmc been asked to sit 

down (to sit dO\YI1 press the letter J on the k\.'yboard) you \\ill be introduced to other people around 

the fire. The1l the narrator will tell the story. Please listen to the narration carefully and perf(mll any 

actiolls you arc asked to. 

:\B: You haw to follow the narrator to the fire at the beginning and you cannot walk through 

the narrator. At the end or the narration (text \\ill be \\Tilten OIl the SLT\.'en indicating that you hm'e 

successfully completed) please call the experimenter. 

Univ
ers

ity
 of

 C
ap

e T
ow

n



Appendix B 

Relevant Priming Material - The San of 
Southern Africa 

The San people me're habitants in Southern Africa long before colonialism entered Africa. Their 

traditional culture has had to adapt to many dilferent ell\irol1ll1ents through the years and has ul­

timately sllITi\'ed only in the most remote areas of southern Africa. San men are instrumental in 

their suni\'al as they take on the role of the huntcr. For this reason. the San hme been described in 

literature :1S the "hunter-llJragers of southern Africa". 

Southern :\frica has Olle of the longest and richest rock-art traditions in the \\orld. Rock art 

(including both paintings and engravings) is distributed \\idely O\'er the southern African region. It 

has been suggested that painting increased association \\ith ritual acti\ities durillg timcs of social 

stress. The San are renowned for their beautiful rock paintings. 

An impol1ant aspect of San culture is their use of storytelling, Unlike Western cultures \\here 

stories are stored as written documents. San use the word to ensure that their stories are remembered 

throughout the generations. Wilhelm I3leek and his f~mlily \\ere pioneers in learning and document­

ing accounts of San culture. Kabbo was a San man \\110 stayed \\ith the Bleek Ii-unily around this 

time. J Ie told them that a story is "like til..:: \\ind. it comes b'om a far-ofT quarter. and we f..::el it." 

The: are consummate storytellers. and as slich. IH1\'e a rich store of myth and lore. with mllch intcr­

p..::rsonal. inter-group and inter-regional variation. ,\ couple of common themes within their stories 

can be is()latccL 

One is the notion of an earlier order of creation or existence in \\hich spirit beings. humans and 

animals \\ere not separate entities. but intermingled. They \\ere generally amalgamated beings, e.g, 

human-animals. In the San myth. belief and culture the ambiguity in the make-up of mythological 

tinKs amI ritual states is embodied in the trickster. 

The trickster character is a common figure in a large percentage of San stories. Ilis traits and 

actions arc mUltiple. ranging fi'om that of a bad-mannered prankster to l11al llf a diyine creator. t'rom 

goblil1lO god. human to jackal. incarnatiun ot'the 100n;st of animals (the jackal) to that of the llighest 
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(the eland). 

The basic trickster character is li:lIniliar in many cultures. e.g. the Tokoloshe in Aii"icans cultures 

\\ho is beJien:d 10 be a gremlin or a goblin. The Tokoloshe is used by the unscrupulous to steal 

money. In accordance \\ith othcr cultures and beEds. the San trickster likes to play practical. 

spiteful and orten obscene jokes on others, delighting in their ll1isfol1une, He goes by different 

names, such as Kaggen. Pale. Pisamboro and JakkaL The trickster is in every \\ay the "embodiment 

of ambiguity" and a "lord of disorder". 

E:-;Iracts taken from "The Bushmen of Southern Africa: A foraging socIety in transition" by 

Andy Smith. Candy 7v1alherbe. Mat Guenther and Penny Berens. Published in ~ooo by DavId Philip 

Publishers (Ply) Ltd. 
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Appendix C 

Irrelevant Priming Material 

The most spectacular part was climbing into the firebox of a Bul1cid Paci1ic. t\\O people at a time, 

The trick is to grasp a fiJirly high-lip handle in each hand. swing both feet into the fire-door opening. 

transft:r hand grip to lower handles. case body fUl1her in. [urn mer and \\Tiggle the remaining dis­

tance, Inside the firebox we could easily identify the components. including the enormous thermic 

sipholls. Coming out of the firebox was a slight \'ariation on the entry procedure: squeeze out. roll 

mer and gel 1\\0 pcople to hclp you up. CliH~ did gi\e liS one \yarning: on these engines. then: 's 

a stub le\er sticking lip bcside the f1n .. box: it\ used for rocking the grate, \1akc sure somebody is 

eon:ring it because If you slip. you'll be like the engine itself: you'lI 11a\e a tender behind' Another 

tiling \\c had to learn \Vas the name of each track and \\hieh signal controlled \\hid} road: which 

s\\itch was controlled from the box lt1 the station. and which could bt: accessed by throwing the 

point lewr in the yard. adjacent to the switch. Thert: \\'ere the \\\0 platform mads in the station. 

the Pump-hollse siding. the Newick road (which lIsed to be the running line to Ne\\ick whcn the 

Bluebell was a "real" railway). the headshunt. and the six yard tracks. There \\ere the starter signals. 

the t\\O signals controlling entrance to the t\\'o station roads nnd their shorter counteqxlrlS allowing 

cautious entry e\en \\hen the track was occupied. and "dummy" signals at ground lew!. During the 

second afternoon \\e \\'ere introduced to "our" locomoti,.:. no. 263. It \\as an 0-4-4 tank engine 

built 111 about 1905 for the South-Eastern and Chatham Railway. (.From our point of ,iew. it had 

tm) "interesting" characteristics: it used the regular train \aCliUm brake rather than steam brakes 

for the engine itsdC and it had a steam-powered re\erser. It \\as park.:d mer the pit. so we could 

\\alk dm\l1 the steps and look underneath at th.: points that \\ould need lubrication and exall1int: the 

rewrser mechanism and dampers. At the end of the second day Cli\'C handed us Ollr exam papers. 

to be handed in by Friday. The cover sheel \vas a list of saft.:t) rules and rt:gulatiollS which \\e 

\\.:rt: 10 sign as "read and understood". Back at Wayside Cottage. I bilcd 10 obt:y Iht: rule "Look 

out for metal obstructions above your ht:ad" I bent O\er to unlace my safety shoes in the porch. 

straightened up. hit my hend 011 a metnl1hmer basket. staggert:d back. and bang",d Into ami cracked 

a \\Imilm pane. 
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Appendix D 

IGroup Presence Questionnaire 

Charackrize your experience in the \"it1ual el1\irol1ment by circling the appropriate number on the 

se\en poinl scale. Please consider the entire scale when making your responses. as Ihe intermediate 

lewIs may apply" Answer the questions independently in the order in \\hich they appear. Do not skip 

questions or return 10 a previous question to change your alb\\ er. No right or wrong questions exist. 

only your opinion counts. You will notice that SOllle questions are \ery similar to each other. This 

is necessary ror statistical reasons. Please be honest as your personal experience is \"ery imp0l1ant. 

I" Ilow [mare \\"ere you or the real world surrollnding while nangating in the \irtual world') 

(i.e. sounds. mom temperature, other people. etc.) 

EXTRE\lELY 

AWARE 

3 

:VlODERATELY 

AWARE 

.:::" How real did the \'it1ual world seem to y'ou') 

CO:-'IPLETELY 

REAL 

6 7 

".JOT AWARE 

AT ALL 

6 

NOT REAL 

AT ALL 

7 

3. I had a sense of acting in the \il1ltal space. rather than operating something tj'om outside. 

FULLY 

DlS,\GREE 

, 3 4 5 6 7 

FULLY 

AGREE 
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4. HO\\ mllch did your experience in the \ irtual environment seem consistent \\'ith your real 

\\mld experience') 

NOT 

CONSISTENT 

i\lODERXfELY' 

CONSISTENT 

5. Ho\\ real did the vi11ual world seem to you') 

2 
ABOUT ,\S RL\L AS 

AN l\lAG-

lNED 

\\'ORLD 

(). I did not feel present inlhe vi11ual space. 

I 2 3 4 

DID NOT FEEL 

PRESENT 

7. I was not aware of my real environment. 

FULLY 

DISAGREE 

3 

5 

5 

5 

8. In the computer generated world I h~ld a sense or"being there". 

NOT 

:\T.\LI 

3 

l). Someht)\\ [ felt that the yi11ual \\orld surrounded me. 

FULLY 

DIS.\CiREE 

3 

5 

7 

VERY 
CONSISTENT 

6 7 

INDIST1NGUISI JABLE 
FRO\l TilE REAL WORLD 

6 

FELT 

PRESENT 

7 

FULLY 

AGREE 

7 
VERY 
:VIUell 

7 

FULLY 

AGREE 
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I n. I felt present in the vil111al space. 

123 

FULLY 

DIS:\GREE 

II. I still paid attention to the real emironJl1ent. 
1 ~ 3 ~ 

FCLLY 
DIS.\GREE 

12. The \il1ual \\mld seemed more realistic than lhe real \\orld. 

FLLLY 
DISAGREE 

2 

13. I felt like I \\as Just perceiving pictures. 

I 2 3 ~ 

FLLLY 
DISAGREE 

I~. I \\as eOll1pletely captivated by the yi1111al world. 

I 2 3 ~ 

FULLY 
DISAGREE 

6 7 

FULLY 
:\GREE 

7 

FULLY 
AGREE 

7 

FULLY 
AGREE 

7 

FULLY 
AGREE 

7 
FULLY 
AGREE 
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Appendix E 

Slater., Usoh and Steed (2000) scale 

15. Please rate your sense of being in the vil1ual environment. on a scale or 1 to 7, where 7 

represents your normal experience of being in a place. 

I fwd (/ St'I1.It' 0/ "Iwing Ihere" ill the drillu/ ('Ill'ironmenl: 

234 5 6 7 

NOT :\T ALL \'ERY \lUCII 

16. To \\hat extent \\ere there tillles during lhe experience when the \inual environment \Vas 

the reality for YOu') 

There \\ '('H' Iilill'S the eXjJerience 11 hell Ihe I'iUIIUI clIl'ironment lias liIe rculilrji!l' /lit' ... 

3 4 5 6 7 

{\T ~o T1'.IE :\L'.10ST ALL TI IE TI'.lE 

17. \\'hen you think back to the experience. do you think of the \'il1Lml emiroIll11ent more as 

images that you saw or more as somewhere that you visited'} 

Tlte I'ir/i/o/ em'ironl!1cnt S{,CIIIS tl) Ill!! to he /lWI'l' like , .. 

2 3 4 5 6 7 

''.fA.CiES THAT I SA.W SO\IEWIIERE THAT I VISITED 

1 X. During the time of the experience. which \\as the strongest 011 the whole. your sense of 

being in the \ii1Ltal en\'ironment or of being else\\herc') 

I flild (/ s/!'IIlIg('/' sellse of ... 

3 4 

BEING ELSEWHERE 

5 7 

BEING IN THE VIRTUAL 
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19, Consider your memory of being in the virtual et1\ironment. Ho\\' similar in terms of the 

structure of the memory is this to the structure of the memory of other places you have been 

today') By \tructure ofllle memory' consider things like the extent to \vhich you ha\'C a visual 

memory of the virtual emironmenL whether that memory is in colour. the extent to \\'hich the 

memory seems \'i\id or realistic, its size. location in your imagll1ation. the extent to which it is 

panoramic in your imagination, and other such structural elements, 

J IIiillk o/Ihe l'il'///(// cnl"imlllllcni as a place ill (/ Ilor sillli/ur III ()/izcr places Ihill f"1'C Iwel1 

loda\, 

3 5 7 

~(n AT ,\LL VERY "IUCH SO 

20, During the time of your experience. did you often think to yourself that you \\ere actually 

in the virtual en\'ironment'J 

Duril/g Ihe L'.\/wricncc I offen thoughl Ihal I 1\ (IS rcal/\' 1/(III<lil1g ill Ihe ,'iUllill (,1II'ironIllCl/t 

2 345 6 7 

1\OT \'ERY OFTFl\ \TRY \WClI SO 
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Appendix F 

Additional Questions 

The/o//mrillg (fUel/ioll 11'(fS IIsed/hr h'slillg t'lIjlll'II1t'I1I: 

::: I, Characterize the extent to which you enjoyed yourself (i,e, 110\\ mudl tim you had) in the 

\'iI1Ual ell\ironment by circling the appropriate I1lllnbcr. 
I 1 345 

DID \,JOT E\,JJOY 

:\T ,\LL 

\10DER,\TELY 

ENJO'rTD 

ThL' jol/{)\Iing (/lies/iolls \I'(TL' [{sedjhr h'siing ,1/(}}T-jJl'('SeIlCl': 

::::::, I became imo1\cd in the story being told in the \irtual emironl11ent. 

3 4 

CO\IPLLTELY 

:::3, I felt present in the world or tile San story, while it was being told, 

6 

CO\fPLr:TEL'y' 

E\,JJOYED 

7 

NOT AT ALL 

I 1 3 4 5 6 7 

NOT :\T ALL CO\tPLETELY 

Tllt'/o//oll'ing (flfl's/iolls \\'cre also IIsed: 

:::-L To \\hat extend did you feel you \\ere concentrating during the session" 

3 6 7 

CO\lPLETELY NOT AT ALL 

25, Please write dowll an\' additional comments concerning the \il1Ltal em'ironment YOli han: 

just experienced or the experiment as a \\'hole, 
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Appendix G 

Arrow-Making Story 

The story as it appears ill the book Stories that Float from A f"r [3 I]. 

\\'e go fetch reeds, to cut reeds. We bring the reeds "nd bind them up \\ith cord, We put them m 

the net and take them to the hut. We go and di\'ide up the reeds at the hut. 

We straighten the reeds. When the aJTo\\' is like this, \\e arc accllstomed to scrape them and 

remO\e the reed's excrescences, We t<lke the Ij~ui [ruITO\\ed stone] and put it into the fire. We take 

the 'klli out. \\'e straighten the parI of the reed \\hich \\as bent. \\'e straighten it again, We do it in 

this manner. I10lding the reed, we lay it in the' klli stone, \\'e take the reed out. 

\\'e Clit the upper end of the reed, We split it. \\'e \\arm the reed on the lire. Then \\c put a 

feather along the reed and press it along the reed. We lake an arnm-head poisoned with! kuai juice 

and warm it. We remo\'e the arrow-head, \\'e put the arnm-head to dry, After drying the arro\\­

hemL \\e put it into the reed. Then we leme off working. We sit. \\hile we feel that \\e ha\e finished 

making them, \\'e sit thinking of other work which \\e shall do, Therefore we exclaim. 'I shall first 

be quiet. Alkn\arcb. I shall poison the arrows in the morning. \\'ht?n it is cold. For when it is warm. 

the poison's heat could coyer my f~lce. Therefore I'm first quid, I \\i II poison IOl1lOrrO\\' morning so 

that I will not perspire while working, 

The next morning we poison the whole arro\\' \\ith snake's poison fang, We then hide the arrow 

so that a small child may not catch sight of it. \\'e lea\\;.' it to dry there. 

Berm! is the s/o!'r (IS i/1I'1{.\;11 lliis research.' 

\\'e go fetch reeds. to cut rceds, We bring the reeds and bind them lip \\ith corel. We put them in 

the net and take them to the hut. We go and di\'ide lip the reeds at the hut. We straighten the reeds. 

\\'hen the arro\\' is like this, we arc aecllstomed to scrape them and remo\'e thc reed's cxtra pieces, 

\\'e take the reed "nd put it near the lire. 

Prompt 1: TO PUT REED NEAR HIE FIRE PRESS TilE LETTER K ON THE KE'{[30ARD, 

Then \\e put a feather along the reed and press it along the reed, 

Prompt 2: TO PUT FL\TIlER ALONG THE REED PRESS TilE LETTER L ON TilE KEY­

Bn\RD. 
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\\'e take an arrO\\'-head poisoned \\'ith 'kuai juice and allach illo the reed and \\arm the whol<: 

aITO\\', 

Prompt 3: TO ATTACII ARROW-HEAD PRESS HIE LETTER I ON THE KEYBOARD, 
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Appendix H 

Training 

'Thl? scrl?~llsllOts on the ne.x! two pages wl?rc taken rrol11 the training cmironlllcnL \yhich was used 

for ramiliriazing lIsers \\ith the technology 

77 

Univ
ers

ity
 of

 C
ap

e T
ow

n



APPENDIX H. TRAfNTNG 

Stage 1: User view as s/he follows the person to the party room. 

Stage 2: The user still following the person by navigating through the hallways of 
the building hence familiarizing themselves with VE navigation. 

Stage 3: The user gets to the party and gets prompts in text about using the Kli 
keys to experiment things like changing between songs in the party. 

78 
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Stage 4: User can go upstairs after the party. This further familiarizes them with 

Stage 6: User navigates upstairs. 
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