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ABSTRACT

This paper explores how interface environments have an influence on novice users’ performance 

in social virtual worlds (SVWs), which are emerging user-centric three-dimensional cyberspaces. 

Despite their early popularity, SVWs have experienced that numerous new users leave the cyberspaces 

soon before they become long-term users. One possible reason is that unfamiliar interfaces of SVWs 

can be a barrier to novice users’ adaptation of the technology. To understand a role of interfaces 

in the users’ assimilation of SVWs, we examine an impact of three interface factors (presence, 

affordance, and feedback) on performance which is regarded as a yardstick for users’ adaptation 

of SVWs. Forty participants were recruited and went through one-hour experimental sessions with 

seven tasks in Second Life; they were also asked to answer a questionnaire. Findings indicate that 

while affordance and feedback are significant factors influencing novice users’ performance, presence 

has no impact on their performance.

초  록

본 연구는 사용자 중심의 3D 사이버공간인 사회적 가상세계에서 인터페이스 환경이 어떻게 초기사용자들의 

성과에 영향을 미치는 지에 대해 탐색하였다. 초기의 인기에도 불구하고 사회적 가상세계는 많은 사용자들의 이탈을 

경험하고 있다. 한 가지 가능한 원인은 초기사용자들에게 익숙하지 않은 사회적 가상세계의 인터페이스가 그들의 

적응에 방해가 될 수 있다는 것이다. 사회적 가상세계에서 하고자 하는 작업에 대한 실패는 초기사용자들의 이탈을 

가속화시킬 수 있다는 점에서, 본 연구는 인터페이스 요소들(현존감, 지원성, 피드백)의 초기사용자의 성과에 미치는 

영향을 탐색하였다. 40명을 대상으로 하는 실험에서, 각 참여자는 사회적 가상세계인 세컨드라이프에서 7개의 

작업을 수행한 후, 설문서에 답하였다. 실험결과, 사회적 가상세계의 지원성과 피드백은 초기사용자의 성과에 유의미

한 영향을 끼치는 것으로 나타났으나 현존감은 영향이 없는 것으로 나타났다.
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1. Introduction

As users have shifted from the first generation 

of the World Wide Web to Web 2.0, their activities 

and interactions with the Internet and with other users 

have taken on new aspects. While the main activities 

in the first Web generation were searching and acquir-

ing information that already existed on the Web, 

current users participate in the production of Web 

contents. They organize their own information on 

the Web using tags, set up their own sites to share 

information with like-minded people, upload video 

clips that they generated themselves, and construct 

or participate in social networks in cyberspace. In 

addition to this user-centric trend, the current Web 

environment has evolved from a flat world to a 

three-dimensional (3D) space (Argote & Ingram, 

2000; MacMillan, 2006). Three dimensional techni-

ques have already penetrated daily life; for example, 

3D movies, 3D TV, 3D catalogs in online stores, 

3D computer monitors; now these techniques are 

becoming ubiquitous on the Web environments such 

as social virtual worlds (SVWs) and gaming virtual 

worlds (GVWs), SVWs can be a typical Web space 

encompassing both user-centric features such as 

user-generated videos and a 3D interface environment. 

GVWs (e.g., World of Warcraft, Lineage) are charac-

terized by a pre-defined structure and quest-driven 

behaviors, whereas SVWs have emergent structures 

created by users under minimum constraints (e.g., 

Second Life, Entropia Universe) (Juul, 2005). 

The emerging Web environments, particularly so-

cial cyberspaces such as SVWs, require a new 

mind-set geared toward participation as well as new 

skills to facilitate social interactions. In the new 

user-empowered environment, the users themselves 

decide the meaning of the technology by person-

alizing their use experiences (e.g., weblog, social 

virtual worlds, smartphone) (Germonprez, Hovorka, 

& Collopy, 2007; Yoo, 2010). In particular, the impact 

of the unfamiliar environments is significant to novice 

users because they have little knowledge about what 

is going on in these environments and how to engage 

with them (Padovesi, 2008; Godvertiser, 2010). This 

is one of the reasons for the high drop-out rate in 

SVWs. For example, Second Life, which is a popular 

SVW, experienced a drop-out rate of eighty percent 

of registered users within the first two months after 

registering (Platoni, 2008); the unaccustomed envi-

ronment including a 3D interface and avatar-medi-

ated communication may be the cause of the early 

drop-outs in Second Life. In research on user adoption 

of IT, the ease of using technologies has been regarded 

as a crucial factor affecting novice users (Kim & 

Han, 2008; Venkatesh, 2000; Yu, Ha, Choi, & Rho, 

2004). In addition, because the influence of interface 

settings on users’ adaptation can be more salient 

in autonomous cyberspaces where users act on their 

own choice than in ready-made environments offered 

by service providers such as GVWs, we assume that 

interface factors are crucial for novice users to be 

assimilated into SVWs. 

There are numerous studies dealing with user partic-

ipation in or adoption of social cyberspaces; however, 

they have concentrated primarily on non-technological 

factors, such as sense of community (Koh & Kim, 
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2003), trust (Blanchard & Markus, 2004), social influ-

ence (Zhou, 2011), or network characteristics of online 

communities (Toral, Martínez-Torres, Barrero, & 

Cortés, 2009). There is still a gap in research on the 

role of user interfaces or technological factors in user 

adoption of social cyberspaces. For a better under-

standing in this area, we need to examine the influence 

of interfaces on user adoption of social cyberspaces. 

This study explores how novice users’ assessment 

of interfaces is related to their performance in a SVW. 

More specifically, the study examines the influence 

of three factors (perception of presence, affordance, 

and feedback) reflecting interface environments on 

users’ performance. In this study, actual performance, 

which is measured by completion or incompletion 

and completion time, is used as a dependent variable. 

According to expectation-confirmation theory (Oliver, 

1980), which is widely used to investigate consumers’ 

repurchase behavior, when consumers do not get ex-

pected outcomes from the product or service pur-

chased, they are unlikely to purchase it again. In the 

same manner, if users fail to complete a task or feel 

that they spend more time in completing it than ex-

pected in a SVW, they are unlikely to log in again. 

Therefore, performance can be considered a gauge 

in predicting users’ continuance to use a SVW. 

In the following sections, the paper addresses the 

concept of SVWs and previous research on user adop-

tion of social cyberspaces and then develops a re-

search model in which three interface factors, includ-

ing presence, affordance, and feedback, are assumed 

to affect users' satisfaction. The methodology, based 

on the design and measurement of the usability test-

ing, is described in the third section, and the results 

of data analyses are presented in the fourth section. 

The paper concludes with a discussion of the findings, 

limitations, and areas for future research, and the 

implications of this study.

2. Theoretical background

2.1 Novice users’ adaptation of social 
cyberspaces

Even though many individuals and organizations 

continue to be excited over Second Life, some have 

doubts about its future. The most critical challenge 

is the high user attrition rate. A significant number 

of Second Life users leave within a few months of 

registering; 80 percent of registered users leave within 

the first two months after registering (Platoni, 2008). 

Such high user attrition may threaten the survival of 

Second Life. In fact, user attrition and inactive partic-

ipation is considered a chronic trouble in all social 

cyberspaces. According to prior research, only ten per-

cent of the members of one popular peer-to-peer sharing 

virtual community provided 87 percent of all content 

(Adar & Huberman, 2000), and four percent of mem-

bers of an open-source development virtual commun-

ity produced 88 percent of new codes and 66 percent 

of code fixes (Mockus, Fielding, & Andersen, 2002). 

The results imply that high user participation is an 

essential factor in the ongoing viability of social 

cyberspaces. As a result, a number of researchers have 

concentrated on investigating which factors have an 
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influence on users’ participation or adoption and lead 

to long-term usage in social cyberspaces. 

One potential reason for the high user attrition 

in Second Life is a steep learning curve. Novice users’ 

knowledge about how to engage is slowly accumu-

lated and sharply increases at the critical-point time, 

suggesting that users may experience repeated failures 

of what they intend to do during their early use of 

Second Life because of lack of how-to-do knowledge. 

As a result, many novice users may leave Second 

Life after a short time because of their frustration. 

Therefore, novice users’ performance (how effi-

ciently they complete tasks) during their early activ-

ities in Second Life can be considered an important 

yardstick for predicting their continuing use. 

The result variable, performance, proposed as a 

measure in the current study comes from the concept 

of usability. ISO 1941-11 (1998) states that the im-

portance of usability is “concerned with the extent 

to which the users of the products are able to work 

effectively, efficiently, and with satisfaction.” The 

standard also specifies measures for efficiency, effec-

tiveness, and user satisfaction in the context of specific 

product or systems. It provides lists of operationaliz-

able measures for each category, such as “percentage 

of goals achieved” for effectiveness measures, “time 

to complete a task” for efficiency measures, and “rating 

scales for satisfaction’ for satisfaction measures. From 

these three factors (i.e., effectiveness, efficiency, and 

satisfaction), we operationalize performance as a fac-

tor consisting of two objective measures (effectiveness 

and efficiency); user satisfaction can be regarded as 

an outcome variable of the actual performance as-

sessed by these objective measures.

Existing Second Life users can help novice users 

learn how to engage, and this assistance may improve 

novices’ performance and reduce attrition. However, 

the user interface aspects of Second Life have a funda-

mental environment influencing their performance. 

Thus, it is important to investigate how these users’ 

perceptions of the interfaces affect their performance. 

The question is rooted in the research domain of 

user adoption of social cyberspaces. Researchers have 

examined diverse users’ perceptions relevant to the 

adoption of social cyberspaces. The sense of commun-

ity, which is defined as the member’s feeling about 

belonging, has been established as an important factor 

in users’ participation in virtual communities, and 

other factors, such as leaders’ enthusiasm, offline 

interaction, and community strategy, have been also 

examined for understanding users’ participation (Koh 

& Kim, 2003; Yu & Chu, 2007). Trust is regarded 

as another decisive factor for participation in virtual 

communities (Blanchard & Markus, 2004). While 

some studies have examined how users’ intrinsic moti-

vations, such as needs (e.g., hedonic needs, social 

needs) or altruism (Kang, Lee, Lee, & Choi, 2007; 

Sun, Lin, & Ho, 2006), lead to their participation 

in social cyberspaces; others found a significant effect 

of social motivations, such as social identity or group 

norm, on participation (Zhou, 2011). Also, differently 

from perception-based research on virtual commun-

ities, some researchers have applied the social network 

perspective to understanding virtual communities 

(Toral et al., 2009). (see Table 1 for details of literature 

on user participation in social cyberspaces).
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<Table 1> Empirical Studies on User Adoption of Social Cyberspaces

Prior research on user adoption of social cyber-

spaces has focused primarily on non-technological 

factors. Although we basically agree with the essen-

tial role of those factors in users’ activities in social 

cyberspaces, we also contend that technological envi-

ronments significantly affect user adoption, partic-

ularly in an early adoption stage. Technological fac-

tors such as the quality of the user interface are 
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also assumed to have an influence on user activity 

in social cyberspaces (Godwin, 1994). In fact, the 

influence of technological factors on users’ behavior 

has been often discussed in literature. Godwin (1994) 

states that in virtual communities discussions among 

users can be significantly promoted by supportive 

software, and Kim (2000) mentions that user-friendly 

interfaces and reliable systems can encourage users’ 

participation by facilitating their access. More re-

cently, a few studies have attempted to consider a 

technological influence on user adoption of cyber-

spaces, focusing on sense of presence (Jung, 2011; 

Keng, Ting, & Chen, 2011). 

Nevertheless, as prior research has underestimated 

the impact of technological factors on user adoption, 

there is incomplete understanding of user adoption 

of social cyberspaces. In particular, the influence 

of technological factors may be even more prominent 

in user adoption of cyberspaces such as Second Life 

that support an advanced 3D interface. This study 

examines an impact of novice users’ perception of 

interfaces or technological aspects (i.e., presence, 

affordance, and feedback) on their performance in 

Second Life.

 

2.2 Users’ perception of interfaces
Presence, affordance, and feedback were chosen 

because we assume that they are key perceptions 

highly relevant to an interactive and dynamic 3D 

interface environment. The concept of “presence” 

has been operationalized as a variable in several pre-

vious studies (Bowman, Krujiff, Laviola, & Poupyrev, 

2005; Yoon, Laffey, & Oh, 2008). Based on prior 

literature, we define perceived presence as users’ 

feelings of being in virtual environments (Sheridan, 

1992). Perceived presence can be enhanced mostly 

by 3D and avatar-based technological environments. 

Thus, we can think of perceived presence as a con-

cept reflecting interfaces or technological aspects. 

A high-level perception of presence enhances users’ 

concentration on their activities in virtual environ-

ments, and ultimately can lead to high performance 

in their activities. Prior literature suggests an influ-

ential role of perceived presence in web users’ atti-

tudes and performance (Hoffman & Novak, 1996), 

consumer learning in online shopping (Suh & Lee, 

2005), and sense of virtual community (Keng, Ting, 

& Chen, 2011). Perceived presence has been also 

examined as a critical factor in understanding users’ 

behavior in 3D virtual reality applications, ava-

tar-based virtual gaming, and the web environment 

(Biocca, 1997; Jung, 2011; Venkatesh & Johnson, 

2002). More directly, research on presence has as-

sumed a positive relation between the sense of pres-

ence and task performance (Welch, 1999). We, there-

fore, believe that the more sense of presence the 

user has in the 3D and avatar-based virtual world, 

the better performance the user achieves. 

H1. Perceived presence is positively related to 

performance.

Affordance is one of the critical design principles 

advocated by Norman (1990) and is defined as an 

attribute that provides a clue as to what to do with 
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it. For example, buttons give users a clue to press 

and door handles to turn. Affordance allows users 

to create objects and environments that have mean-

ingful properties and provides them with the way 

they should interact with those objects and environ-

ments (Herndon, van Dam, & Gleicher, 1994; Warren, 

1995). Furthermore, Norman (1999) classified af-

fordance into two distinct kinds; perceived and real. 

Real affordance is applied to physical objects such 

as push buttons or handles, which are familiar, so 

there is no need to learn how to interact with them. 

Perceived affordance is associated with designing 

a virtual interface and does not provide the same 

kind of clues that real affordance does. Preece and 

her colleagues (2002) pointed out that a mapping be-

tween graphical representations of interfaces and sys-

tem responses as a consequence of doing something 

on those graphical representations are not always 

consistent. Virtual representation of any physical ob-

ject is challenging due to this kind of arbitrariness, 

and applying affordance into 3D interfaces requires 

more careful consideration. As Norman (1999) sug-

gested that perceived affordance can be conceptualized 

in the context of an interface, we determined to test 

the impact of perceived affordance on novice user 

performance.

 

H2. Perceived affordance is positively related to 

performance

 

Feedback was also identified as one of the major 

system design principles (Norman, 1990) along with 

perceived affordance. Feedback refers to the in-

formation given to users in response to the actions 

that have been done. Feedback has been adopted 

as a testing variable for the usability of various sys-

tems and environments (Faulkner, 2007). Several 

studies have attempted to categorize types of feed-

back (Kraus & Weinheimer, 1966; Duncan, 1973; 

Clarke & Brennan, 1991), while others have used 

feedback as a subcategory of the construct ‘ease 

of use’ (Venkatesh & Ramesh, 2006) to evaluate 

Web and wireless sites usability, immediacy of feed-

back to test media richness (Dennis & Kinney, 1998), 

the effect of tactile feedback for touch-screen feed-

back to increase input accuracy for the older adults 

(Chung, Kim, Na, & Lee, 2010), and the effectiveness 

of feedback to test whether it reduces the number 

of revisit to the websites, which improves web navi-

gation performance on difficult search tasks (Toldy, 

2010). 

The Second Life interface environment embeds 

unique features and 3D presentation. Since it is also 

an experiential learning environment that does not 

come with user manual, immediate feedback seems 

to be critical for users’ performance. Another aspect 

related to feedback and user performance can be users’ 

mental state called “flow” which was introduced by 

Csíkszentmihályi (1988). Flow refers to an optimal 

state in which people feel fully immersed and ab-

sorbed in their activities. Csíkszentmihályi derived 

a set of six criteria to characterize experiences in-

dividuals consider optimal, and ‘provide feedback’ 

is one of the optimal experience people perceive, 

which leads to a full engagement of themselves into 

the activities (Heeter, 2000). 
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H3. Perceived feedback is positively related to 

performance

 

<Fig. 1> Research Model

3. Research method

3.1 Participants

Participants (n=40) were recruited at a university 

in the southeastern USA through classroom visits 

and advertisements on campus bulletin boards. 

Participants had diverse majors including library and 

information science, business administration, and 

engineering. Twenty-seven out of 40 participants 

were female and thirteen were male students. All 

participants were volunteers and were provided with 

either extra credits or monetary compensation as an 

incentive. All participants had no experience of 

SVWs or little experience of virtual games. We regard 

our participants as novice users of SVWs.

3.2 Laboratory-based usability test 

and survey 

Each participant was asked to sign consent forms, 

perform seven tasks on the Second Life interface 

(experimental sessions), and fill out questionnaire 

(questionnaire sessions). Each experimental session 

was held using two IBM compatible laptops that 

have the minimum hardware requirement for Second 

Life. Second Life Release 1.19.1(4) was used. 

Interaction with Second Life took place through inter-

face software downloaded from Linden Lab, which 

is its service provider, not through any Web browsers. 

Render Software’s CamStudio version 2.0 was used 

for capturing screens for time completion and users’ 

mouse-clicking trends. In total, forty one-hour ex-

perimental sessions were conducted for data collec-

tion and two hundred eighty files were collected. 

In order to decide tasks that participants completed 

in our experimental session, we not only got advice 

from several experienced users of Second Life, but 

also referred to guides for new comers in Second 

Life (Second Life User's Guide, 2011; Danton's 

Second Life User Guide, 2011). In result, we chose 

seven tasks, which were considered to be users’ ordi-

nary and basic activities in Second Life: Task1 (Avatar 

editing), Task2 (Avatar movement), Task3 (Travel 

through a virtual space), Task4 (Object editing), Task5 

(Search an event), Task6 (Connect to a friend), and 

Task7 (Site visit by using a map). Also, the develop-

ment of representative tasks for the participants of 

this study was undertaken according to Rubin and 

Chisnell’s (2008) guidelines on how to prioritize 

tasks for usability testing. In the experimental session, 

participants completed seven tasks. Participants were 

instructed to click the start and stop buttons on the 

CamStudio software at the beginning and end of 

each task. Elapsed time (task completion time) was 
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measured in each task. If a participant did not com-

plete a task within 5 minutes, he or she stopped 

the task and started the next task. Task completeness 

for each task was recorded as either success or failure.

3.3 Measurement development 

Performance was measured based on both task 

completion and completion time, which ISO 1941-11 

(1998) suggests as objective criteria for usability 

evaluation. To develop the overall performance varia-

ble combining both task completion and time, we 

followed the steps outlined below: 

1) If a participant successfully completed a task 

and spent less or equal to time than the average 

of the other successful participants, then partic-

ipant gets 2 points;

2) If a participant successfully completed a task 

but spent more time than the average of the 

other successful participants, then participant 

gets 1 point;

3) If a participant failed to complete task, then 

participant gets no points.

4) Because there is no pre-defined criterion of ‘good 

performance’ of tasks in a SVW, we employed 

a ‘relative’ performance criterion by using an 

average performance of participants. Each par-

ticipant’s points on seven tasks were summed 

up, and the average of all participants was calcu-

lated (8.4 points). Finally, if a participant’s sum-

med points were over the average (8.4 points), 

then the participant was classified as over-aver-

age performance; otherwise as under-average 

performance. This study therefore had a dichot-

omous dependent variable: over-average per-

formance and under-average performance. 

 

For the perceptual measures, participants were 

asked to fill out a questionnaire after completing 

the tasks. The questionnaire included questions as-

sessing users’ perceptions of presence, affordance, 

and feedback. Five-point Likert scales (Strongly dis-

agree - Strongly agree) were used for all questions. 

Perceived presence was measured with the question. 

“Did you feel your presence (being there) while you 

were interacting with the site?”, which has been com-

monly used in prior literature (e.g., Barfield & 

Weghorst, 1993; Kim & Biocca, 1997; Slater & 

Wilbur, 1997). Because we did not find previously 

used questions for measuring perceived affordance 

and perceived feedback, we developed the measure-

ment questions based on their definitions. Perceived 

affordance was measured with the question, “Did 

the interface give you a cue intuitively (perceived 

affordance) when you needed to imitate a certain 

action/movement on the interface?”; perceived feed-

back was measured with the question, “Did you have 

appropriate feedback when you acted on or selected 

an object on the site?”

4. Analysis and results

Logistic regression analysis is widely applied to 

examine the influence of metric independent variables 
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on a dichotomous dependent variable (Hair, Black, 

Badin, Anderson, & Tatham, 2005). Because per-

formance, our dependent variable, had dichotomous  

values (over-average and under-average), we used 

logistic regression analysis to test the research model. 

To assess the overall fit of a logistic regression 

model, the difference of the -2 Log Likelihood (-2LL) 

value between the base model and the logistic re-

gression model is examined. Smaller -2LL values 

indicate better model fit, and the chi-square test is 

used to access a significant decrease of -2LL values. 

As shown in Table 2, the -2LL value decreased in 

the logistic regression model (significance = .000), 

indicating that the set of independent variables sig-

nificantly improves model estimation fit.

Results showed that perceived affordance and per-

ceived feedback had significant impact on novice 

users’ performance (Table 3). Thus, H2 and H3 are 

supported. However, perceived presence did not have 

a significant impact so novice users’ performance, 

so H1is not supported. Coefficients of perceived af-

fordance and perceived feedback had positive signs, 

indicating a positive relationship between both varia-

bles and performance. In terms of magnitude of rela-

tionships, perceived affordance (exponential co-

efficient = 31.7) has a stronger relationship with 

performance than perceived feedback (exponential 

coefficient = 8.7). The discriminating power was 

also accessed for validation of the logistic regression 

model. As seen in Table 4, the model accurately 

<Table 2> Overall Model Fit of the Logistic Regression Model

<Table 3> Results of Logistic Regression Analysis

<Table 4> Classification Accuracy of the Logistic Regression Model
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classified 82.5 % of participants into two groups, 

suggesting a high classification accuracy.

5. Discussion

The goal of this study was to improve the under-

standing of novice users’ adoption of new interface 

environments where users control their own avatars 

in 3D virtual spaces. The findings support the hypoth-

eses that perceived affordance and perceived feedback 

are determinants of performance in a SVW. However, 

the results reject a significant influence of perceived 

presence on performance. This is not in agreement 

with findings in prior research. It is known that user 

interfaces providing a high-level presence environ-

ment make users concentrate on their activities and 

ultimately improve performance. Our inconsistent 

finding may suggest that novice users cannot enjoy 

the fruits of the sense of presence because their inex-

perience and confusion with the unfamiliar interface 

inhibit their reaching a state of high-level presence. 

This finding thus carries the important practical im-

plication that SVW providers should be careful in 

providing technological features or functions for the 

high-level presence. If those technological features 

intensify the complexity of use, novice users’ con-

fusion may overwhelm the technological advantage. 

Hence, providers should consider whether their ad-

vanced interfaces for offering a high-quality presence 

may produce such complexity that the environment 

negatively affects novice users’ performance. 

Both perceived affordance and perceived feedback 

have significant influence on novice users’ perform-

ance on the Second Life interface. With this new 

interface environment, our novice study participants 

expected to be able to explore and play with many 

features and functions of the interface without con-

ventional learning and without referring to any doc-

umentation for help while they are interacting with 

it. Even if perceived affordance had not been oper-

ationalized as a factor influencing users’ performance 

in the previous studies, a handful of authors in the 

field of interface/interaction design emphasized the 

importance of this concept (Norman, 1990, 1999; 

Preece, Rogers, & Sharp, 2002). Our results support 

this assertion by demonstrating a strong positive asso-

ciation between perceived affordance and user per-

formance on the interface. For perceived feedback, 

our results showed that the more users got feedback 

from the interface the better their performance was; 

this is in line with previous research findings in 

Chung, et al. (2010), Dennis & Kinney (1998), Toldy 

(2010), and Venkatesh & Ramesh (2006). 

Our study was not without limitations. First, the 

nature and the number of samples may weaken the 

generalizability of the findings. Because only uni-

versity students participated in the experiment, the 

study may only reflect that particular population. 

The small number of participants dictated by the 

experimental design also limits the generalizability 

of interpretation. Thus, the results of the study should 

be re-examined with more and diverse types of 

samples. Another limitation is the examination of 

a limited number of tasks. In order to mitigate the 

bias from the selection of tasks, we referred to Second 
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Life user guides as well as opinions from experienced 

users of Second Life. Also, we followed Rubin and 

Chisnell’s (2008) guidelines on how to decide tasks 

for usability testing. Future research may confirm 

our results as examining the research model in the 

context of different tasks. The use of a single item 

to measure each independent variable can be one 

of limitations of the study. For example, the insignif-

icant effect of perceived presence on performance 

might be caused by the incomplete measurement 

using a single question. Because there are multiple 

questions to measure perceived presence (e.g., Lessiter 

Freeman, Keogh, & Davidoff (2001), Witmer & Singer 

(1998)), future research can select some of them. 

Because questions to measure perceived affordance 

and feedback of interfaces have been underdeveloped, 

future research needs to develop more question items 

related to the perception of affordance and feedback, 

which can be applied in the context of advanced 

cyberspaces. Also, we focused on only three factors 

for evaluating usability. In future research, more po-

tential factors need to be included and examined to 

understand usability of SVWs: for example, affective 

factors (perceived enjoyment (van der Heijden, 2004)), 

personal characteristics (self-efficacy (Compeau & 

Higgins, 1995)).

6. Conclusion

With the increasing popularity of SVWs for Web 

2.0 and beyond, users have more options of choosing 

where to play and meet people in cyberspaces. 

Attracting users to a specific SVW is challenging 

but retaining them is even more important for SVW 

providers. The current study attempts to shed light 

on the possible causes of user attrition rate of SVW, 

and examines it as a function of usability. Our results 

validate perceived affordance and perceived feed-

back as significant factors among others influencing 

novice user performance in SVW. Instead of merely 

evaluating Second Life, we tested the assumption 

that user attrition might be caused by factors of the 

interface on user performance. In brief, users’ sense 

of presence, the perceived affordance, and the per-

ceived feedback of the interface and their impact 

on user performance were tested in order to discover 

the magnitude and association among them. By con-

sidering the implications of this study, designers of 

SVWs may be able to modify the interfaces for novice 

users to avoid the frustration and confusion that oc-

curs as a result of their inexperience and unfamiliarity 

with the interface. By keeping novice users engaged 

and lowering attrition among SVW sites, designers 

may achieve a more significant return on their 

investment.
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