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Abstract

Our research has become increasingly aware otteeance of visual design in understanding learagtisudes towards the use
of virtual tools. Likewise, perceived usefulnessisessential antecedent of the cumulative imprassif and preferences for
them. Therefore, the aim of this study is to iniggge the main effects of visual design and usefdnon learning and
productivity in the domain of web-based educatiaoals. A Structural Equation Modelling, specifigaPartial Least Square
(PLS), is proposed to assess the relationshipseeetihe constructs. Visual design and usefulness aasignificant effect on
the learner's perception of the extent to whichdseegoals and desires have been fully met, andexbgnsion, learning
performance. Furthermore, higher expressive aésstretduces the impact of classical features dafaation.
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1. Introduction

Visual design is becoming one of the most imporfactors that influences users’ affective expergsnand their
emotional bonds in online environments. Hassenzahl and Tractinsky, 2006; Kanal, 2009; Sanchez-Franco
and Rondan, 2010; Tractinslky al, 2000; Wolfinbarger and Gilly, 2003, among othef@h the one hand, users
seek pleasant fulfilment and deep emotional stittaladuring consumption experiences. Accordinglysers find
virtual appearances pleasing, it is likely thathbtiteir state of mind and subsequent implied evmioa will be
favourably enhanced. Our research thus become®asiagly aware of the relevance of visual design in
understanding attitudes towards the use of vitals. Nevertheless, visual design is certainlythetonly essential
issue. Assuming that the study of web-based sexvicstill at the exploratory stage, our reseaisb proposes that
the success of an e-learning tool depends partalthe users’ perception of usefulness.

This study is, therefore, designed to investigate kthe traditional usability concerns and visuadthetics of e-
learning tools may be associated with learning arodiuctivity and its consequences on perceivedulisess of
adopting a user-centered perspective. QuestiortsasitHow can our understanding of these drivesip lus design
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desirable e-learning tools that learners reallydamdopt?” naturally warrant a holistic motivatal perspective in
our research.

2. Theory and research hypotheses

While not diminishing the importance of other desigsues, the scope of this paper is limited toalisesthetics
and usability (or perceived ease-of-usk;ISO 9241). On the one hand, expressive aesthstimenceptualised as
“the subjective judgment of a web site to exhiluvelty and appropriateness that elicits arousal@easure and is
compatible with the user’s preferences” (Zeng aat/éhdy, 2008, p.6). On the other hand, classgslids are
driven by a sense of clear desigag clean and symmetrical), “serving as linkages ketw usability and
aesthetics” (Lavie and Tractinsky, 2004, p.290)sWdl aesthetics contribute to the uniqueness (xaessive
aesthetics) and usability or ease-of-use of amaeyieg tool (via classical aesthetics), improviig perceived
efficiency and effectiveness.

Firstly, visual design is an essential predictothaf learners’ cumulative impressions of and pesfees for an e-
learning tool. According to classical (or functithaesthetics, information and communication ted¢bgy that is
difficult to learn and difficult to use will, on ¢hone hand, induce negative emotions and thus atenavoidance
behaviour towards technology use. (Zhang, 2008); contrariwise, usability will redusearch costs as well as
possible errors, emphasising the users’ satisfactdon the other hand, the positive emotions prochpig
expressive aesthetics improve the experiencegeareist and enjoyment, as well as the satisfactasived from the
activity (cf. Isen and Reeve 2005, Lindgaard, 2007, Westbr@87)}1 Based on the previous arguments this
research proposes the following hypothesis: Hludisestheticsi.e., expressive, H1.1, and classical aesthetics,
H1.2) have a positive influence on non-economicstattion {.e., favourable affective response of customers who
find the cumulative service interactions rewardifudfjlling and stimulating).

Secondly, research should not overlook the impogasf perceived usefulness -defined as the degredith a
person believes that using a particular system dveahance his or her job performance (Davis, 198@)eed,
perceived usefulness is an essential antecedahé déarners’ cumulative impressions of and prefege for an e-
learning tool. “To the extent that the system meet&ils to meet each of these aspirations, tlee issmore or less
satisfied” (Seddon and Kiew, 1996, p.95). Basedhenprevious arguments, this research proposefoliogving
hypothesis H2: Perceived usefulness has a po#itience on non-economic satisfaction.

Thirdly, visual design will have an inverse relatidip with the perceived complexity of use of teehinology —
affecting perceived usefulness. A system that fficdlt to use is less likely to be perceived agfut The
Technology Acceptance Model (TAMf. Davis 1989, Davigt al, 1992) indeed posits that perceived usefulness is
influenced by perceived ease of use. Likewise, ac@mmented above, expressive aesthetics areteeflby the
creativity and originality of an e-learning toohdaincreases the users’ arousal. In this regariks@Zantmihalyi
(1990) found a significant relationship betweentlaetics and flow. Subsequently, Agarwal and Karakaf2000)
proposed a multi-dimensional construct called cigmiabsorption (encompassing flow) which had aificant
influence on usefulness. These arguments lend suppothe hypothesis that expressive aestheticsatse
positively associated with perceived usefulnessseBaon the previous arguments this research prepibse
following hypothesis H3: Visual aesthetidse( expressive, H3.1, and classical aesthetics, H3a®2f a positive
influence on perceived usefulness.

Fourthly, assuming a generic cognitive-consisteacgument, when usage is more expressive (related to
expressive aesthetics that elicits arousal andpie, functional issueg.g, classical aesthetics) ought not to come
into one’s main decision-making criteria for cuntida impressions of and preferences for an e-legriool.
Therefore, based on the previous arguments thisarels proposes the following hypothesis: H4. Exgves
aesthetics weaken the relationship between cldsssthetics and non-economic satisfaction.

Finally, the more affective responses and e-legrnémcounters of learners are rewarding, fulfilliagd
stimulating, the more likely it is for them to emica their own learning and productivity. Satisfantcan lead to
commitment and reinforces the users’ decision tdigpate in the e-learning services being offeréterefore,
based on the previous arguments, this researctogpesphe following hypothesis: H5. Non-economidsattion
has a positive influence on learning performance.
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Figure 1. Research model

3. Methods
3.1.Participants

The tool analysed is a web-based educational emvient that has been applied as a teaching mettgpdoian
undergraduate course involved with social commuitinaThe data were collected from a sample of tiolesaires
voluntarily filled out by undergraduate studentpeéifically, one hundred and twenty undergraduaidents from
two social communication classes at a public usityin a metropolitan area participated in thisdst for an extra
credit. The exclusion of invalid questionnaires doeluplicate submissions or extensive empty detds resulted
in a final sample of 105 users. 74% were femalpardents. The average age was 23.200 (SD: 2.730).

3.2.Measures

Ten items were used to assess expressive andcelaassthetics -taken from Lavie and Tractinskyg2@n the
other hand, a total of three items were employethéasure non-economic satisfaction (Jagtal, 2002; Smith
and Barclay, 1997). Five items were used to agbesdegree of perceived usefulness (adapted fromsDEI89).
Finally, three items were used to assess the degfelearning performance —taken from (Premkumar and
Bhattacherjee, 2008). All items are seven-pointettikype, ranging from «strongly disagree», 1, &rangly
agree», 7. See Table 1.

3.3.Data analysis

The hypotheses testing is carried out using Pdréakt Squares (PLS), specifically, SmartPLS 2.0ddfware
(Ringle et al, 2008). Taking into account that hypothesis 4 @sdd on interaction effects, one well-known
techniqgue has had to be applied to test this meetbreelationship: product-indicator approach (Hérsand
Fassott, 2010).

4. Findings and results
4.1.Measurement model

The measurement model (see Table 1a) was evaluaiegl the full sample -all items and dimensionsd dren
the PLS results were used to eliminate possiblédlpmoatic items. On the one hand, individual reflesitem
reliability was assessed by examining the loadofgbe items with their respective construct. Indial reflective-
item reliabilities —in terms of standardised loagin were over the recommended acceptable cutadf & 0.7. On
the other hand, construct reliability was assess#ng composite reliabilitypf). The composite reliabilities for the
multiple reflective indicators were well over thecommended acceptable 0.7 level, demonstratinglaihternal
consistency. Moreover, we checked the significaofcthe loadings with a bootstrap procedure (500-sarmples)
for obtaining t-statistic values. They all are sfigant. Finally, convergent and discriminant véiiels (Table 1b)
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were assessed by stipulating that the square fobiecaverage variance extracted (AVE) by a cogstitom its
indicators should be at least Oi&{ AVE > 0.5) and should be greater than that coss correlation with other
constructs. All latent constructs satisfied theseditions.

Table 1. Measurement model

la

Latent Dimensions Loadings Latent Dimensions Loading$
Expressive aesthetics Per ceived usefulness
Creative design 0.8916 This e-learning tool is ulsief successfully come to terms with the subjestiistents 0.8774
Fascinating design 0.7965 This e-learning tool owps the productivity of my learning of the subject 0.9079
Original design 0.9081 This e-learning tool helps tm attain the aims proposed in the subject 0.8599
Sophisticated design 0.7993 This e-learning toplraves the result of the tasks the study of thiesul needs 0.8684
Use of innovative effects 0.8819 This e-learning adlows me to understand the subject's concepte imuickly 0.6985
Classical aesthetics Satisfaction
Aesthetic design 0.5874 I think that | made tlghtidecision in using this e-learning tool 0.9054
Pleasant design 0.8069 In general terms, | arsfigativith my experience with this e-learning tool 0.8946
Clear design 0.8359 | have benefitted a great fdead my participation with this e-learning tool 0.9161
Clean design 0.8009 L ear ning performance
Symmetric design 0.7027 | can learn new skills emaipetences if | use this e-learning tool 0.8933

This e-learning tool helps me improve my results 0.8772

The learning periods are more flexible if | usis #tlearning tool 0.8501
2 All loadings are significant at p<.001- (based o) two-tailed test)

1b
EA CA PU SAT LP

EA. Expressive aesthetics 0.8658
CA. Classical aesthetics 0.3377 0.7523
PU. Perceived usefulness 0.3131 0.1417 0.8456
SAT. Satisfaction 0.2913 0.2900 0.6447 0.9054
L P. Learning performance 0.3433 0.1330 0.7860 0.6452 0.8737

Note: Diagonal elements are the square root ofaherage variance extracted (AVE) between the coasstrand their measures
4.2, Structural model

Our findings established the link between visuaittlaetics, perceived usefulness, non-economic aatish and
learning performance. In particular, the bootsteysampling procedure (500 sub-samples) was usgererate the
standard errors and the t-values. Firstly, theare$e model appears to have an appropriate preéigwer for
endogenous constructs to exceed the required anabuh® —R-square values. Secondly, the data fuiyported
the model and all hypotheses are supported onakis bf empirical data. As indicated in the maife&t model,
expressive aesthetics have a significant impacpenceived usefulness, with path coefficients 0f.28:3.284,
p<.001). Likewise, classical aesthetics have aifitgmt effect on non-economic satisfaction, withthp coefficients
of .192 (t=2.335, p<.01). Perceived usefulness lésoa significant effect on satisfacti*(606; t=7.726, p<.001).
Furthermore, non-economic satisfaction shows avaele impact on learning performancf=(644; t=9.678,
p<.001). See Fig.2.
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Figure 2. Results (main effects)
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The interaction effect was also included, in additto the main effects model - see Fig.3. As irrgsgion
analysis, the predictor and the moderator variabbemultiplied to obtain the interaction terms. #ting to Chin
et al. (2003), product indicators are developed by ongadill possible products from the two sets of iathes and
the standardising of the product indicators is nec@nded. However, in the presence of significatgrattion
terms involving some of the main effects, no dirembclusion can be drawn from these main effecaea(Aiken
and West, 1991). Specifically, the interaction efffeas -0.183 (t=2.066, p<0.05). See Fig.3.
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Figure 3. Results (interaction effect)

5. Discussion

This research reaches two main conclusions. Firt$tht visual design and usefulness have a sigmifieffect on
the learner’s perception of the extent to whichr@@ds, goals and desires have been fully met,landxtension,
(b) learning performance. Secondly, expressivehatiss become a significant quasimoderator, weakgetie
influence of classical aesthetics on satisfactibilewsing the analysed web-based educational.tédten usage is
more expressive, functional issues ought not toecorto one’s significant decision-making criterea tumulative
impressions of and preferences for an e-learniag to

However, the model did not include all the releveatiables. Firstly, affective trust and commitmean¢ also
necessary to assess learning performance and ¢mystien usage. Secondly, future research shoulcdbwetiook
“the state of attachment to a partner cognitivelpezienced as a realisation of the benefits saedfiand losses
incurred if the relationship were to end” (Gillilwand Bello, 2002, p.28). Thirdly, the possibleshié our sample is
a limitation of our empirical research. Our respamid showed a gender bias. Moreover, it is diffibulgeneralise
this quasimoderating model and extend the resoltstier e-learning settings because only members fiur e-
learning tool were surveyed. When future reseasctatempt to apply our findings, we would recommend
repetition of this study, using a wider sampleitds
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