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ABSTRACT

Even though learning technology is becoming pemaghere is evidence suggesting that many studegitsinxious
about using Information Technology resources sigleamputers and the Internet, with females genebaing more
anxious towards technology. Anxious people may kéle to use IT as University courses promoteattruisition of
transferable skills. The focus towards high IT @sagay put anxious users at a disadvantage in edocat traditional
methods of knowledge dissemination are eroded n&iety affects the nature of interaction with aniséerface, careful
attention to usability design may hold the key éducing this anxiety and allow students to comfaytanteract with
highly beneficial learning technology. As part a@fucse requirements, 125 second year students ichBlegy used a
wiki system in support of the production of theiral year group projects. A wiki allows users taladdit and amend
information, page design and navigational structure the use of in-text hyperlinks) through thee wf wiki markup
language or a simple text editor. This offered dpportunity to explore the relations between ayxatd usability of
wikis using newly developed measures for this djgegser interface. It was found that wiki anxielyternet anxiety and
state anxiety scores were highly correlated progdialidity to the anxieties being measured. Wikxiaty had a strong
negative relationship with usability evaluationtleé wiki. Females were also found to be more Irgeamd wiki anxious
and rated the wiki as less usable than males. idddily higher anxiety was related with lower udetlee wiki. The
results are discussed in terms of their implicaitor usability evaluation, IT anxiety research aneir implications on
higher education drive to further utilize IT applions as learning aids. Limitations in the meaxfreelf-reported
usability are also discussed.
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1. INTRODUCTION

Information Technology (IT) is now an integral paftour lives and this is one of the reasons whiiigher
education, improving skills is regarded as des&albhe Internet was the major drive for the charigake
delivery of learning material and form of interacti between students and teaching staff, and the new
generation of Web 2.0 applications continue to shelpanges. Although IT on campus is commonplace, a
significant percentage of students find IT a sowtanxiety and discomfort (Kohrman 2003; Todmad an
Day 2006; Joiner et al. 2007). Yet many students farced to face their stressor daily as IT becomes
essential to the learning process or face beirtgnlighout the benefits of IT on campus and possirgn
disadvantaged academically. Thanks to the sucdebe aVikipedia project, wiki applications are betiag



more widespread. However stereotypes and unfaityliare commonplace. Because of the novelty of the
tool it is important that students’ affective réant are studied so that any potential anxietyliaidentified
and reduced early. Anxiety and usability are subjedich have rarely met in research but the lirgy rold
vital repercussions in both subject areas. Usgbilihy have an important role in enforcing and réuyany
affective response towards wiki applications. lrste will discuss anxiety and frame it in the I'drdain.
We will then address how anxiety may manifest ftgethe use of wikis and its relevance to usailit

1.1 Internet Anxiety

Recent research has suggested that almost 1 inutiénss suffer from Internet anxiety (Joiner et al.
2007). A definition is hard to find, but Presno 989 proposed a model with four anxiety stimulatiagtors:
Internet terminology(anxiety experienced because of jargorgt search(anxiety prevalent when having
problems limiting search results due to the vasvarts of information on the webjme delay(occurring
due to poor connection speed and large informdtilma web pages) andeneral fear of Internet failuréa
fear that learning and navigating the Interneteydnd their capabilities). As with computer anxidtys
likely that users experience increased cognitiaal [(Emith and Caputi 2007), mentally withdraw fraasks
(Carver and Scheier 1986) and experience anxiéayeck symptoms similar to certain established pimbi
(Thorpe and Brosnan 2007). Speed and accuracyskfdampletion may also be affected in addition to
amount of cognitive distress when interacting vilte stressor (Brosnan 1998&j. direct reflection of the
computer anxiety literature, a gender differens® axists (Tsai et al. 2001; Chou 2003). Femadekléss
confident about Internet use than their male copars (Schumacher and Morahan-Martin 2001) as the
Internet is seen as a stereotypically male domdorghan-Martin 1998), which may explain such a ifggd
Users with more experience with computers tendateetess Internet anxiety than those with less réapee
(Chou 2003), although explicit experience of théeinet and Internet anxiety has not been investibat
previously.

1.2 Wiki Anxiety

A wiki is the simplest interface for a databaser Esers it looks like a hyperlinked set of web mage
which are created using markup language (eithel dtmroprietary markup) and/or simple text edit®his
allows users with a range of technical abilitieg#oticipate in the creation of content and thecitre of
wiki sites (Mader 2008). Although many users embrde potential of wiki applications as valuablarféng
aids, they present some problems in a learning@mvient. Because any user can modify pages at@ny; p
page structure and content are constantly evolaimd) content is public for the wiki users throughthe
creation process (Wang and Turner 2004). For staddgms may create uncertainty over accuracy and
flexibility of course content. This uncertainty mi@ad to anxiety among potential users (Rachmad R@G
all users may edit wiki information it is possilileat peers’ created content is not accurate orositelive
enough, causing stress. Content and informatiarctstre are also in a constant state of flux. Massrsi may
be left feeling anxious about using wiki pages lbieaof their fluidity in structure, information and
navigation (in terms of the contextual hyperlinkgglied in text and the hierarchical structure agpto
documents by users). Simply due tohiger-interactivity the wiki may serve as a stressor to certain geopl
who will have to use such systems if they beconteghal to the learning process. In addition thesesame
users who find interaction with any IT system stfebbecause a lack of confidence in their abildyuse
systems effectively (Brosnan, 1998). This in coratiom with the fluidity and uncertainty of wiki spes
suggests that anxiety can be expected in someg@émpards wiki interaction.

1.3 Wiki anxiety and usability

Usability aims to ensure that the system fits thgpse and expectation of its users (Faulkner 2008
ISO definition of usability is in reference to tlieffectiveness, efficiency and satisfaction with igh
specified users can achieve specified goals ingudat environments”. The aim of usability is tontelize
the user and the task which those users face wesigring the user interface (Nielsen 1993). In &eafits
role in anxiety, usability has been generally igmbrResearch has demonstrated that aspects wiath t@
usability such as perceived ease of use and peteieb quality are related negatively to systemednx



(Hwang and Kim 2007). Computer anxiety was alsmifigantly predicted by perceived ease of use (8aad
and Kira 2007). It is clear that imperfect usapiblvokes an emotional response (Weir et al. 2086yérs et
al. 2008) from the user about the system. To tlkoasi it is thus surprising that usability has beén at the
forefront of IT anxiety studies. This research aitnsrectify this by focusing on usability in terro$ its
relationship to wiki anxiety.

As the wiki offers a minimal set of features, argbns affect both content and structure, anxiety may
relate to usability in three ways. It firstly maffext the existence and level of anxiety experiendgad
usability practice (such as dead links to otheregagn the wiki, poor navigation structure, poorbsigned
editing interface and poor page design) may infteesinxiety levels experienced when anxious us¢gsact
with the wiki space. Users with wiki anxiety maypexience more anxiety symptoms when using a badly
designed wiki space than a more usable wiki systéegative first interactions with a stressor (Vilal.
1990) and faulty or badly designed software hawnbmentioned as causes for computer anxiety (Raseén
Weil 1994). A wiki with a user interface which igfatult to use or a design which is difficult tawigate and
comprehend may be a catalyst for further anxietgpms when interacting with wikis in the future.

Secondly, wiki anxiety could also have importanplizations for usability evaluation. If a proponti@f
test subjects are anxious it may lead to overtlgatige evaluation of the interface due simply to a
predisposition to experience anxiety by the uséis Tiegative evaluation may be misplaced simply tdue
the predisposition to be anxious about IT. In otlwerds, it is possible that users who are highaririety
towards a certain IT related stressor may rateutfability of related interfaces as lower simply dese of
their anxiety towards that application.

Thirdly, wiki anxiety may affect the form of the kij its structure, page-design and information
architecture to an irreversible point, leaving mamxious users to experience more anxiety symptasns
experienced, non-anxious users take control ogfaee. Anxious users may use the space less dmlisde
to a dichotomy in who is editing the wiki space.

A wiki is interesting in usability terms as it hoddements which are predominantly user-controlfedi
as contextual hyperlinks, information presentatisinucture and hierarchical control of informatidm)t
others (such as the editing interface and navigatib wiki site) which are predominantly developer o
administrator-controlled. Elements which are in tisers’ control may move towards more frequentgiser
preferences (who will presumably be less anxiosshay take control of content. Coincidentallytyipical
users of wiki interfaces are then tested in a Uisalmapacity, editing tools will be specificallyedigned to
their needs further discouraging anxious users fosing the system. In other words, this dichotoroyld
further heighten anxiety in already anxious usens are forced (due say to University course requangs)
to use the interface as editing tools and contesigth becomes more complex.

It is for these reasons that the relationships eetw T anxieties and usability of relevant integflateed
to be addressed. Only when this occurs can thetadfeusability on cause and “cure” of IT relatetkizties
be truly understood. Similarly, only with reseacan we identify anxiety’s role on usability evaloat This
paper aims to validate wiki anxiety as an anxiegpaept. The paper also aims to explore the relsttipn
between wiki anxiety and wiki usability evaluatiddifferences in males and females in usability eatbn
and wiki anxiety were also investigated. The relaship between wiki usage and wiki anxiety was also
observed. This paper also explores the relationséiigveen wiki anxiety and Internet anxiety. Itilely that
Internet anxiety and wiki anxiety may co-exist iarficipants due to wikis being user-led web padesdo
this three self-report questionnaires have beeatedeto measure Internet anxiety, wiki anxiety avikli
usability, inspired by previous research into ITated anxieties and the usability subject areas.

2. METHOD AND RESULTS

2.1 Method

As part of course requirements, 125 (98 females?anehales) second year students in Psychology aised
wiki system (Atlassian Confluence — referred toPaykowiki) in support of the production of theirdeaf
year group projects. An online survey composechtdd measures (Internet anxiety, wiki anxiety atiki w
usability) was administered 2 weeks after the ohtiition of Psykowiki to students. Because the @reaif a



wiki page was a compulsory part of course work edfihished by the end of week 2, all users hacast
some experience of creating and editing of wikiteahand structure.

Three inventories were used. A 6-item short fornthef State aspect of the State-Trait Anxiety Inegnt
(Marteau and Bekker 1992) was used to observe wheittki anxiety and Internet anxiety were exampés
state anxiety, a factor crucial to classificatiom aalidation as an anxiety concept. A short forfthe STAI
was used in order to avoid questionnaire fatigu effects that may have on completion. The STAIrsho
has been demonstrated to have high reliabitity .82) and be sensitive enough to determine difilegs in
state anxiety across varying samples (Marteau aekkdd 1992). The scale consisted of 3 negative
statements (such & am worried”) and 3 positive statements (such“b$eel content”) taken from the
original STAI (Spielberger 1983). Again the posititems were reverse scored, with the score on itath
summed to gain an overaliate anxiety score.

The Internet Anxiety Inventory (IAl) was createdings novel items based on comments from user
interviews, previous research on computer anxidgir{ssen et al. 1987; Rosen et al. 1987a) Intenmeety
(Presno 1998; Chou 2003; Joiner et al. 2007; Tleateh al. 2007) and state and trait anxiety (Spigjér
1983). It is common in Internet anxiety researchuse a limited number of items (Joiner et al. 2007;
Thatcher et al. 2007) and often there is a dimactsfer of terms such as “computer” with “Interntt’create
a metric to measure this concept. Moreover, manyhefitems used previously have lacked use of the
affective language that is present in most psyaiodd self-report measurements of anxiety. It waesdfore
decided to use the emotive adjectives presentartthte-Trait Anxiety Inventory (Spielberger 19&8}the
creation of a new 24-item Internet anxiety scalgebaon the factors set out by previous qualitatéaearch
(Presno, 1998). The items included in the measeferred to anxiety related factors such as anxidty
interaction, technical anxiety, error solving, timkelay, and information concerns. The measure deduL6
negative and 14 positive statements. Answers tiipostatements (such asdm relaxed when | experience
unexpected error messages on the Intéyngere reverse scored so when item scores werengaha low
total Internet anxiety scoreould equate to lower anxiety levels.

The Wiki Anxiety Inventory (WAI) was created thrdugnalysis of previous IT anxiety research areas
such as Internet and computer anxiety (Presno 16B8u 2003; Joiner et al. 2007; Thatcher et al.7200
After using a deductive process to select items, riteasure consisted of 10 positive and 10 negative
statements referring to wiki confidence, interactianxiety, learning anxiety, control orientationdan
information concerns. Again positive statementshsas“l hope that soon everyone will be using wikis”
were reverse scored. All item responses were them®gd to gain an overalliki anxiety score

The Wiki Usability Inventory (WUI) was inspired kyrevious research into self-report evaluation and
satisfaction of system attributes (Weir et al. 20@hou and Hsiao 2007; Peevers et al. 2008). The
questionnaire includes 31 items addressing elemenportant to the evaluation of computer-human
interaction. The measure comprised of 16 positi 55 negative statements referring to aspectseofviki
space such as structure and navigation, clarifgctfeness and affective responses to the interfach as
emotion and enjoyment of interaction. Negative gewere negatively marked so that a large toti
usability scorefrom addition of the items indicated a positiveerall evaluation of the wiki interface. All
guestionnaires used a 5-point Likert scale thagedrfrom “Strongly Disagree” (1) to “Strongly Agfe®)
to measure agreement with each item. All totalessavere standardized into percentages before csopar

Additional questions after the 3 self-report quastiaires were included to evaluate the trustwoesgsrof
the information in the Psykowiki application (Psykki trust rating) and users rating of their expees so
far with Psykowiki (Psykowiki experience ratinglarficipants were asked to rate how much they tdutite
information on the wiki and how they felt about ithexperiences on a 10 point scale from 1 (Low
evaluation) to 10 (High evaluation).

Demographic data such as gender, experience uskig (@mount of hours per week spent on wikis) and
experience using the Internet (number of hoursagak spent on the Internet) were also collected.

2.2 Results

Details of the psychometric properties of the thseales can be found in Vigentini & Cowan (2008).
Here it suffices to say that all the scales havera high reliability (Internet Anxietys = .896; wiki anxiety;
a = .903; wiki usability:a = .932). Table 1 shows that the sample as a wliatemoderately anxious about



the wiki (M= 38.61, S.D. = 15.94) and the Inter(ét=40.16, S.D. = 14.28). The usability score (M=B1.
S.D. 14.26) of Psykowiki was also moderate.

Table 1. Mean scores of measured variables

Overall Overall
Gender N M ean S.D. M ean S.D.
Wiki Anxiety (%) Males 27 30.51 14.64 38.61 15.94
Females 98 40.64 15.54
I nter net Anxiety (%) Males 27 30.65 12.04 40.16 14.28
Females 98 42.78 13.42
Wiki Usability Score (%) Males 27 61.77 14.49 54.08 14.26
Females 98 51.97 13.58
State Anxiety Wiki (%) 125 26.61 19.47
State Anxiety Internet (%) 125 24.2 18.77
Psykowiki Experience Rating
(10 point scale) 125 5.37 1.75
Psykowiki Trust Rating
(10 paint scale) 125 6.55 1.58
Psykowiki Use Per week (Hrs) 125 2.14 1.47
Inter net Use Per week (Hrs) 125 16.02 12.37

In terms of experience and trust rating of Psykovihe average ratings of experience (M= 5.37, $.D.
1.75) and trust rating of information on the wiki£6.54, S.D. = 1.58) are moderate.

In relation to number of hours per week using thternet and Psykowiki, as shown by Table 1, Interne
use (M=16.02, S.D. =12.37) is larger on average thsykowiki use per week (M=2.14, S.D. =1.47) ia th
sample. This is not surprising at the Internetismore established as a tool for information digeation at
University and in society than wiki applications.

The state anxiety measures incorporated in bothldkernet and wiki anxiety measures correlated
positively with their respective anxiety scores€hnet anxiety: r (123) = .644, p<0.01; Wiki anyiet (123)
= .0.697, p<0.01). In other words the higher a @& wiki anxiety and Internet anxiety, the highbe
person’s rating on state anxiety (i.e. the anxieglings at that moment). This suggests that wiki bnternet
anxiety could be classified as examples of staxéean

Wiki usability score was positively correlated widxperience rating of Psykowiki (r (123) =.673,
p<0.01), trust rating of the Psykowiki (r (123) 5® p<0.01) and wiki user per week (r (123) =.30€0.01).
Wiki usage per week was positively related to eigmae rating (r (123) = .226, p<0.05). These figdin
suggest that usability scores accurately refleet azperience and evaluation of the wiki.

In terms of the relationship between wiki anxietyd aviki usability score, wiki anxiety is negativedynd
strongly related to wiki usability score (r (123)}#21, p<0.01). Significant and negative correlasi were
also found between wiki anxiety and Psykowiki expece rating (r (123) = -.514, p<0.01), and between
wiki anxiety and Psykowiki trust rating (r (123)-299, p<0.05). Wiki anxiety also correlated neggalij
with hours of wiki user per week (r (123) = -.3(08;0.01) and correlated positively and strongly with
Internet anxiety (r (123) = .71, p<0.01). Interreixiety was not seen to be correlated significantith
amount of hours on the Internet per week (r (123143, p>0.05).

As seen in Table 1 there is marked difference betvaverage anxiety scores of men and women in both
wiki and Internet anxiety variables, where malgsore less anxiety. This is statistically signifitdar both
wiki (F (1,123) = 9.223, p<0.001) and Internet atyi(F (1, 123) =18.012, p<0.001). The mean ratifgs
each gender group on the usability scale alsordiffales on average rated Psykowiki as more ushile
females (see Table 1). This observation was dtatist supported by ANOVA analysis (F (1, 123) =708,
p<0.001).



3. CONCLUSIONS

In summary, our correlation analysis has highlighteat our measures of wiki anxiety, Internet atyie
and wiki usability show high construct validity tugh their correlations with alternative self-repanxiety
and usability measures. Our findings also showrangt significant negative correlation between self-
reported usability evaluation and self-reportediwikxiety for the Psykowiki application. Males weakso
found to be less wiki anxious, more Internet angiand evaluate the wiki as more usable than femalds
anxiety also correlated negatively with wiki user peeek. Internet anxiety is also strongly positvel
correlated with wiki anxiety and was not relatedtonber of hours on the Internet per week.

From these results it is difficult to determine taise of wiki anxiety. More anxious users may gse
the interface (especially if made integral to tiesdmination of knowledge on their course) but eatd it as
hard to use, unclear in layout and navigation pudele to the fact that they themselves feel uncotafite
with all wiki user interfaces. It may not therefdse a fair reflection of usability issues in théenfiace but
due to a predisposition to nervousness and apps&meabout using IT related technologies. Thisdsto
say that anxious users’ evaluations are to be eghdt may be that anxious users are the most itapbin
terms of their evaluation. Anxious users would preably identify certain aspects of dissatisfactidrich
others non-anxious users may have. In additionetmeay be certain user interface aspects that derive
particular emotional evaluation from anxious udmrsnot from non-anxious users. Because of thésstatl
methods used, it is hard to reach a firm conclusiothese issues. A comparative experiment usiffiereint
wiki editing interfaces could determine whetherfefiént interface attributes affect anxiety diffetgnA
control group of non-anxious users could also diggd on the difference in usability evaluation duerely
to anxiety levels.

Interestingly after two weeks, wiki use per weelsvadready negatively related to wiki anxiety. Arxgo
users used Psykowiki less than non-anxious usdhssitime. Our data shows that only 8 participd6td%)
in our sample did not use Psykowiki within the tweeks prior to testing. Almost all participants dise
Psykowiki initially but perhaps only the more cat#nt, non-anxious users kept using the tool. Tad $ight
on this issue a longitudinal study where all usexrd to create and maintain their own page wouldswsful
in identifying in more detail the role of experienin wiki anxiety. It would also allow us to observ
differences in interaction and page design betvibetin user groups.

The gender effect found on both anxieties has bleemonstrated in other IT anxiety research (Chus. et
1999; Durndell and Hagg 2002; Chou 2003). This loarexplained by the ‘masculinisation’ of technology
where many females see technology as a stereoltypioale domain (Shashaani 1994; Morahan-Martin
1998), which because it is outside their gendemsomwould create anxiety. This can lead us to éxiplg
our finding that females rated Psykowiki less usgbbn males did. As our correlations suggest,eiyxs
related to user experience and evaluation of iaterf This in combination with the gender differemceviki
anxiety may suggest that females, who are moreoaexthan males, may rate the interface as lesdeusab
because of their anxiety. Again further researcheisded on the issue of wiki anxiety, usability gedder
differences but these findings again add weigllhéofact that anxiety may have a role in usabdigluation
of interfaces.

As hypothesized, Internet anxiety and wiki anxietyld overlap conceptually. This is not surprisasga
wiki space is a user created web page (Wang andef @004). An anxiety towards the Internet is tfane
likely to lead to an element of anxiety about wikitiey are however distinct. The measure usedntermet
anxiety focuses on items based on time delay asfthieal anxiety whereas items used in the Wiki Astyi
Inventory refer to aspects of wiki confidence, féag, and editing. Using a wiki is a far more imatetive
experience than viewing a web page on the Inteffrtet. user becomes the author and designer of algir
page. Users can edit, link and create pages atAvilleb site on the other hand is limited in it®se for
users to alter and create content. It mostly inesla passive viewing experience. This is why theséeties
differ and should be treated individually. Anxietjyth the wiki could be borne out of much more thane
delay, search failures and failure to find the eotrinformation although these may influence dueht
Internet-related form of the wiki. Other users @@aw edits by users, comments and the user needdain
element of technical competence with wiki markupgiaage, all of which could elicit anxiety in theeus
Wiki anxiety, although strongly related is certgial distinct concept.

Interestingly, although not the main focus of atmdy, Internet anxiety was not correlated with the
number of hours spent on the Internet per weels TEmds support to findings which suggest that Bgpee



does not reduce IT anxieties (Rosen et al. 198@apland Peck 1992) and that anxiety may not diiminis
with usage. This study also echoes recent puliicatinto Internet anxiety which focused on studevits,

as a generation have had unprecedented exposimétmation Technology and the Internet (Chou 2003;
Joiner et al. 2007). Especially at University, tnet use is necessary to fully engage with thenlagr
experiences. Students have little choice than teract with Internet resources or be at a learning
disadvantage if they do not. It has in essencerbeafact of University life which anxious usersyntave
had to cope with. This does not suggest that ttlser® distress involved. In fact the distress mayniore
intense due to forced interaction, feelings of egthcy because of lack of ability may manifestlfitse
cognitive withdrawal when using the Internet, agaicommon factor highlighted in computer anxigynith
and Caputi 2007). This finding has important imafions for web usability. In our anxiety questioinea
many items referred to usability issues such axpewted error messages, dropped connections ard tim
delays, all web usability issues (Nielsen 2000)icwiother research also highlights as importaribternet
anxiety (Presno 1998). These anxious people ams of¢he system and usability is part of the peablnd
solution to alleviate their anxiety during inteliaat

In terms of interface evaluation, a usability scor@y be a reflection of user satisfaction rathanta true
assessment of interface characteristics which usens have found problematic. Although items reférre
specifically to aspects of the user experienceogsdnot supply such rich data needed to make @atorr
assessment of what users find particularly probtembi does however identify in general whethezytHelt
using Psykowiki was a positive or negative expamwenA combination of methods such as heuristic
evaluation, cognitive walkthroughs, structured pogeraction interviews and longitudinal diary bdse
reports on user problems (Faulkner 2000) would helbserving the different user experiences arsamd
non-anxious users have. This is integral to imprguhe experience for both sets of users and is dgéng
undertaken in a further study due to commence soon.

Because a wiki allows users to create their ownepstguctures, hierarchy and links to other content
(wang and Turner 2004) there may be an elementsability which is user controlled. Even though
minimal, there is an interface which is used focemsing/managing wiki functionalities which is nter
modifiable. The measure in this paper has focusaidlynon usability measurement related to edithng, in
some items the difference is not explicit. Wiki bility is a complex issue and further refinemenhéeded
for a self-report measure to be more sensitivbdsd differences.

The initial findings presented here show a fieldedearch which needs further exploration. An obwio
implication of our findings is that Universitiesetto think about the affective responses of stigdEnnew
IT systems used for learning. From our resultgjestis clearly still hold anxious feelings about thiernet.
Many of the potential problems are usability basedh as poor navigational systems and trustwordkine
the system. The presence of wiki anxiety bringe opiestion whether striving for a high usage ofraa
technology in higher education is really benefi¢@l all students. Much more research is needezkpbore
the effects that experience has on user interfaability and in alleviating wiki anxiety levels. Mever one
thing is certain, if IT on campus is to be inclesignd accessible to all then usability remainsgnateto
reaching that goal.
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