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Abstract

Several studies reported a dependency between perceived beauty and perceived usability of a user interface. 
But it is still not fully clear which psychological mechanism is responsible for this dependency. We suggest 
a new explanation based on the concept of visual clarity. This concept describes the perception of order, 
alignment and visual complexity. A high visual clarity supports a fast orientation on an interface and creates an 
impression of simplicity. Thus, visual clarity will impact usability dimensions, like efficiency and learnability. 
Visual clarity is also related to classical aesthetics and the fluency effect, thus an impact on the perception of 
aesthetics is plausible. We present two large studies that show a strong mediator effect of visual clarity on 
the dependency between perceived aesthetics and perceived usability. These results support the proposed 
explanation. In addition, we show how visual clarity of a user interface can be evaluated by a new scale 
embedded in the UEQ+ framework. Construction and first evaluation results of this new scale are described.
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I. Introduction

TO be successful in today’s quite competitive markets, products must 
be easy to use and should have an attractive and beautiful design. 

Research focused for a long period of time mainly on usability aspects 
(for example, efficiency, learnability, intuitive use, controllability or 
error tolerance) of products. In the last decade the focus widened to 
cover also user experience aspects [1], [2] (for example, aesthetical 
impression, stimulation or novelty). A natural question is how these 
usability aspects and user experience aspects relate to each other.

At first sight, beauty and usability seem to be unrelated quality aspects 
of a user interface, which can be designed and developed independently. 
But several influential studies [3], [4], [5] demonstrated that perceived 
aesthetics or beauty has an impact on the perceived usability of a 
product. This finding is often condensed in the well-known statements 
What is beautiful is usable [5] or Attractive things work better [6].

But the strength of the influence of perceived aesthetics on perceived 
usability varies between studies. Many studies found just a small 
influence or no effect at all [7], [8]. In addition, some authors report 
a reverse effect from perceived usability to perceived aesthetics (short: 
What is usable is beautiful) [9], [10], i.e. a good impression concerning 
the usability of a product improved the visual appeal of this product.

Thus, the effect seems to depend on different factors that vary 
between studies. The aesthetic impression of a user interface can be 
manipulated by many variables (colour of UI elements, typography, 
alignment, grouping, etc.). 

The same is true for the usability. Quite different interaction styles 
can be used for the design of a user interface. In addition, the type of 
the investigated product may also have an impact here. For example, 
two recent papers [11], [12] showed that the importance of single UX 
aspects differ massively between product types. And of course, the 
importance of the UX aspects like aesthetics, learnability or efficiency 
has some impact on the judgement of subjects concerning this aspect 
and thus has an influence on whether a dependency between such 
ratings exists or not.

Since the effect of aesthetical impression on perceived usability 
or actual performance depends on so many variables, the question of 
how such an influence can be explained by psychological processes is 
quite important. A good explanation will help to understand which 
factors play a role and thus to predict under which circumstances 
we can expect a positive impact of the beauty of an interface on the 
perceived usability or even performance measures and under which 
conditions such an effect is unlikely.

Several psychological mechanisms have been proposed to explain 
the dependency between perceived aesthetics and perceived usability.

A popular explanation by Don Norman [6] assumes that the mood 
or emotional state of the user is responsible for this dependency. From 
psychological research we know [13] that a positive emotional state 
of a person improves his or her creativity and flexibility in problem 
solving. A negative emotional state on the other hand favours a 
systematic, inflexible and analytical problem-solving behaviour [14].

When interacting with a user interface, a user in a good mood 
should be more likely to overcome problems with creative ideas and 
would therefore judge them as less severe. A user in a bad mood, on 
the other hand, will be more focused on problematic details. Therefore, 
a user in a bad mood should assess the usability of a user interface 
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worse than a user in a good mood [6].

The basic idea behind Norman’s explanation is that a beautiful 
design of a product causes a positive mood, while an ugly design causes 
a negative mood. Several papers have indeed shown that the design of 
a product can influence the mood of its users [15], [16]. The mood 
or emotional state of the user acts in this explanation as a mediator 
variable between perceived aesthetics and perceived usability.

A potential weakness of this explanation is that it offers no good 
explanation for the positive impact of perceived usability on aesthetic 
impression (short: What is usable is beautiful), which is found in two 
studies [9], [10] as already mentioned above.

Another often cited explanation is based on the attractiveness 
stereotype (the so-called HALO-effect). Several psychological studies, 
see for example [17], [18], have shown that people associate an 
attractive appearance (which is directly observable when they meet 
an unknown person for the first time) with other desirable, logically 
unrelated properties of humans, for example social competency, 
empathy or intelligence (which are not directly observable).

Studies in consumer research show that there is a similar effect in 
the judgement of products (often named evaluative consistency). This 
concept describes the tendency of people to infer missing product 
information from an overall evaluation of the product. For example, 
if a product is placed in a higher price segment often a high quality 
is assumed [19]. If we transfer this to user interfaces, then missing 
information concerning usability of a product should be inferred 
from the directly visible aesthetical impression of the user interface. 
This explanation is especially convincing if users have not interacted 
heavily with a product when they make their judgement, since in 
this state they have not much information about the quality of the 
interaction design and thus rely on their judgements concerning the 
directly visible graphical quality.

The general impression model [20] assumes that the overall 
impression of an object influences single aspects of the impression. 
Thus, if a user has a good overall impression of a product, he or she 
will also judge single aspects, for example aesthetics or usability, 
positively and vice versa.

A study [9] that compared both explanations could not clearly 
decide which one is more adequate. Both explanations were not able 
to explain the resulting data in this study.

In this paper, we propose a third explanation for the dependency 
between perceived aesthetics and perceived usability. The basic idea 
behind this explanation is to assume a common factor in product 
perception that influences both the perception of aesthetics and 
usability. This common factor would thus explain a dependency in 
both directions.

II. Visual Clarity as Common Factor

What do we mean by the term visual clarity and why does it impact 
both aesthetic impression and perceived usability?

In [21] two components of aesthetic impression are distinguished. 
The concept of classical aesthetics describes design aspects like 
symmetry, clarity and order. On the other hand, expressive aesthetics 
focuses of creativity and originality of the design. Thus, terms like 
clear, clean, symmetrical, organised and ordered represent classical 
aesthetics, while terms like creative, original or sophisticated represent 
expressive aesthetics.

The VISAWI questionnaire [22], a standard questionnaire to 
measure visual aesthetics of web pages, contains also some items that 
point in the direction of classical aesthetics, for example The layout 
appears well-structured.

Many experimental papers also point in this direction. To illustrate 
this, we describe a few examples. In [23] it was shown that balance 
and symmetry of the layout improve the aesthetic impression of a 
design. A popular measure for layout complexity [24] uses mainly 
alignment of elements and variety of element sizes to calculate the 
complexity of a typographic layout. Results in [25] demonstrated that 
visual complexity and perceived order of the layout have an impact 
on perceived aesthetic impression and concerning preferences for 
websites. These results are also in line with the well-known fluency 
effect [26], which describes the observation that objects that are easier 
to process cognitively are perceived as more aesthetic. A very basic 
formulation of this idea dates even back to the middle of the last 
century. Birkhoff’s aesthetic measure [27] uses the ratio of order and 
complexity to measure the aesthetic value of an object.

Thus, if we summarise these arguments, the impression of a clear, 
clean, structured, organised layout improves the perceived aesthetics. 
In the following, we call this impression visual clarity.

But items that cover this aspect of product perception can be found 
in other UX questionnaires as a representation of classical usability 
dimensions. For example, the UEQ [28], [29], [30] contains an item 
organised/cluttered, which represents the dimension Efficiency and an 
item clear/confusing that represents the dimension Perspicuity (how easy 
is it to understand and learn to use the product). The AttractDiff2 [31] 
contains an item confusing/clear in the scale Pragmatic Quality (which is 
merely a representation of classical usability aspects). There are many 
other examples of this type in other UX questionnaires. For example, 
the PSSUQ [32] contains an item The organisation of the information on 
the systems screens was clear as an indicator for the scale information 
quality. A similar statement The website seems clearly arranged and not 
cluttered is used in the NRL as part of the scale aesthetics [33].

Intuitively it is quite natural that the visual clarity of a user interface 
influences also usability judgements. Of course, a clear and structured 
user interface that contains only a small number of elements is easier 
to scan than a complex cluttered user interface. Thus, the time to 
detect the important elements for a task and thus efficiency will be 
influenced by visual clarity as well [34]. In addition, a high visual 
clarity will create the impression that the user interface is of low 
complexity and thus easy to learn.

It is therefore plausible to see here a simple and natural explanation 
for the connection between perceived usability and aesthetics. If a 
user interface gives a clear, well-structured impression, this should 
positively influence the perceived aesthetics as well as the assessment 
of usability. This would also explain well why there is empirical 
evidence for both directions (What is beautiful is usable and What is 
usable is beautiful). 

III. Pre-study

The goal of this study was to develop items that can be used to 
measure visual clarity.

A. Participants
Participants were recruited by sending the link to the online study 

to a mailing list. 21 persons participated in the study (average age 
29.9 years, 67% females, 33% males). Participants did not receive any 
benefits for their participation in the study.

B. Material
Screenshots (size 1024 x 768 px) of the homepages of four German 

universities were used as stimuli. We selected pages with varying 
levels of complexity. Complexity was measured during the selection 
process by the jpeg-size of the screenshot. This is a common method 
to get a rough measure of complexity [35], [36], [37].
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C. Procedure
Participants could start the study over a link in the invitation mail. 

The first screen contained a short introduction to the study. Then the 
participants could navigate to a screen where they can rate the four 
screenshots concerning their complexity. 

The students provided their subjective rating of visual complexity 
on a 7-point Likert scale by answering the following question:

The homepage of the university looks
simple o o o o o o o complex

The goal of this rating was to force the participants to think this 
concept over.

After this rating was submitted a free text question was presented. 
Participants were asked to list aspects of the four screenshots that are 
related to visual clarity or visual complexity. Finally, a second free text 
question about web pages in general was shown. The participants 
were asked to complete the sentence “A complex web page is for me a 
page that …”.

D. Results
Complexity ratings and jpeg-size showed that the four selected 

pages indeed varied sufficiently, but the order of the screenshots by 
perceived visual complexity does not perfectly correspond to the order 
by jpeg-size:

• Page A: perceived complexity 4.0, size 73 KB

• Page B: perceived complexity 4.3, size 185 KB

• Page C: perceived complexity 4.8, size 191 KB

• Page D: perceived complexity 3.4, size 128 KB

The perceived complexity represents the rating on the 7-point 
Likert scale described above.

The free text comments were analysed and clustered according 
to their semantic meaning. Concerning visual clarity two clusters 
emerged. One cluster contained statements concerning the number of 
elements on the page. The statements in the second cluster points to 
the perceived order and alignment of page elements, i.e. the visual 
organisation of the content.

E. Conclusions
Thus, the two statements The page has many elements and The 

information is clearly arranged on the page were selected to represent 
the concept of visual clarity in the following study.

IV. First Study

The first study tries to investigate if there is a mediator effect of 
visual clarity on the dependency between perceived aesthetics and 
perceived usability.

A. Participants
Participants were recruited over social networks and online forums. 

425 persons participated in the study. Average age of the participants 
was 30.77 years. 43% of the participants were males, 39% females and 
18% did not provide gender information.

The dropout rate (percentage of participants that started the online-
study but did not submit responses) was 40%.

B. Material
As stimuli the start pages of 30 public German websites were used. 

Websites were selected from the three different categories cities, web-
shops and design agencies to cover a broad spectrum of different cases 
of use and design styles. For each category a larger sample of pages 
(around 50) were selected. From this sample 10 pages that varied as 

to visual complexity (again measured by the size of the saved screen 
shots in jpeg-format) were selected.

For each of the 30 selected start pages a screen shot with resolution 
1024 x 768 was used. Fig. 1 shows two examples of the prepared 
screenshots for each of the three categories.

Fig. 1. Six of the used screen shots (on top two homepages of German cities, middle 
two start pages of web-shops and bottom two homepages of design agencies).

C. Items
Four items were used to capture the impression of the shown pages:

• I1: The page has many elements
• I2: The information is clearly arranged on the page
• I3: I think I would get along well with the web page
• I4: The design of the page is nice

The first and second items represent the concept of visual clarity. 
As an indicator for visual clarity the mean value of the first two items 
is used. Here item one is scaled in a reverse order, since agreement to 
item one means a lower visual clarity. Item three is used as an indicator 
for the perceived usability of the pages and item four as indicator for 
visual aesthetics.

All items could be answered on a 7-point Likert scale with the 
extreme points Do not agree at all and Totally agree.

D. Procedure
Each participant was assigned to one of the three website categories. 

First, a page with general instructions describing the flow of screens in 
the study and the tasks in each step was presented.

After the participant read this instruction, he or she could start the 
main part of the study over a link. A randomly selected homepage 
is shown as a screenshot. Below this screenshot the questions I1 to 
I4 are presented. After the participant submitted the answers the 
next randomly selected homepage was presented. This was repeated 
three times, i.e. each participant evaluated three randomly selected 
homepages. The restriction to three pages was meant to limit the time 
required to complete the study and avoid a high dropout rate.

E. Results
The correlations between the investigated variables were highly 
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significant:

• Usability, Aesthetics: r=0.44 (t(1072)=16.24, p<0.001)

• Clarity, Usability: r=0.71 (t(1072)=33.39, p<0.001)

• Clarity, Aesthetics: r=0.51, (t(1072)=19.18, p<0.001)

The partial correlations between usability and aesthetics if the 
influence of clarity is controlled is 0.138 (t(1072)=4.57, p<0.001). Thus, 
if the impact of clarity is considered, then the dependency between the 
other two variables is much lower. This is a first hint that points in the 
direction of a mediator effect.

To clarify this in more detail we perform two mediator analyses.

First, we analyse the impact of visual clarity on the influence 
of aesthetics on usability. The results of the mediator analysis are 
depicted in Fig. 2. The values without parentheses are the regression 
coefficients of the simple regressions between variables, i.e. the simple 
regression of aesthetics on usability, aesthetics on clarity and clarity 
on usability. 

The values in parentheses represent the regression coefficients 
of the combined regression of aesthetic and clarity on usability. All 
dependencies are significant with p<0.01).

The impact of aesthetics on usability is massively reduced if the 
mediator variable clarity is considered. The Sobel test [38] shows also 
a significant mediator effect (Sobel z = 17.05, p<0.01).

Aesthetics
Independent variable

Usability
Dependent variable

Clarity
Mediator variable

0.392*

0.509* 0.625*

(0.099*)

(0.576*)

Fig. 2. Dependency between aesthetics and usability considering the impact 
of visual clarity.

Now we take a look at the opposite direction. The results of the 
mediator analysis are shown in Fig. 3. Again, there is a significant 
mediator effect (Sobel z = 16.78, p<0.01).

Usability
Independent variable

Aesthetics
Dependent variable

Clarity
Mediator variable

0.504*

0.815* 0.502*

(0.193*)

(0.381*)

Fig. 3. Dependency between usability and aesthetics considering the impact 
of visual clarity.

F. Conclusions
The study found a mediator effect of visual clarity on the 

dependency between perceived usability and perceived aesthetics in 
both directions. Thus, the results support the proposed explanation 
for this dependency.

However, this first study has some methodological limitations 
worth mentioning. First, the participants rated usability, beauty and 
visual clarity based on screenshots and did not interact with the pages. 
This will of course have an impact, especially on the judgements 
concerning usability. 

Second, the ratings concerning usability, aesthetics and clarity were 
done with simple statements developed in a small pre-study that were 
expected to cover these concepts. 

At least for usability and aesthetics there are established standard 
questionnaires that allow a more reliable measurement of these 
concepts. They were not used in this study intentionally to keep the 
number of items to be answered low and thus to allow the participants 
to rate more than one screenshot with reasonable effort. But to be 
able to generalise the results, a replication of the study using standard 
methods to operationalise these concepts would be helpful.

V. Construction of a Clarity Scale

One of the limitations of the first study was that the concepts 
of usability, aesthetics and visual clarity were not measured with 
standard questionnaires. For usability and aesthetic impression such 
questionnaires are available, for the concept of visual clarity this is 
not the case.

In this study we describe the construction of a scale to measure 
visual clarity that is embedded in the UEQ+ framework [39]. The 
UEQ+ is a set of modular UX scales that can be combined to form a 
UX questionnaire. Thus, the UEQ+ allows researchers to select exactly 
those UX aspects as scales that are relevant for a concrete product 
evaluation respectively research question.

The UEQ+ is available free of charge. Scales and required material 
to set up a questionnaire and analyse the results can be downloaded at 
ueqplus.ueq-research.org.

A. Selection of an Initial Item Set
A pool of items meant to represent the concept of visual clarity was 

constructed by querying several UX experts. After several discussion 
rounds the constructed item pool was consolidated into a candidate 
set of 8 items in the UEQ+ format. Thus, each item consists of a pair of 
terms of opposite meaning that can be rated on a 7-point Likert scale. 
An example is shown below:

unorganised  o o o o o o o  organised
The following candidate items were constructed. The German 

original version that is used in the study is shown in parentheses:

• difficult to grasp / easy to grasp (schlecht zu erfassen / gut zu 
erfassen)

• poorly structured / well structured (schlecht gegliedert / gut 
gegliedert)

• unclear / clear (unklar / klar)

• unstructured / structured (unstrukturiert / strukturiert)

• disordered / ordered (ungeordnet / geordnet)

• unorganised / organised (unorganisiert / organisiert)

• ill-conceived / well-conceived (undurchdacht / durchdacht)

• random / planned (zufällig / geplant)

B. Study for Scale Construction
An online questionnaire was used to collect some response data 

concerning the constructed items from a larger sample.

1. Participants
69 persons recruited over social media participated in the study. 

Average age was 29 years, 46 were males and 23 females. Participants 
did not receive any benefit for their participation.

2. Procedure
The online questionnaire consists of four pages. The participants 

could navigate between these pages by two buttons labelled Next 

file:///C:\Users\d056836\AppData\Local\Microsoft\Windows\INetCache\Content.Outlook\4R2B4XMT\ueqplus.ueq-research.org
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and Previous on the bottom of the page. The last page contains just a 
message that thanks for participation. Data were submitted when the 
participant clicked on Next on the third page.

The first page gives some general instructions and asks for age and 
gender of the participant. In addition, participants are instructed only to 
proceed if they have already used a web shop to purchase goods online. 

On page two the participants are asked to name a web shop they 
have already used for buying goods online. Page three contains the 
eight items from the set of candidate items.

3. Results
Most participants decided to rate Amazon.de (71%), followed by 

Zalando.de (14.5%) and Mediamarkt.de (7.2%). 5 other shops were just 
mentioned by one participant.

A factorial analysis (we used the R package psych [40]) showed that 
a solution with one factor fitted the data quite well (according to the 
scree plot and the Kaiser-Gutmann criterion). The scree plot of this 
solution is shown in Fig. 4.
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Fig. 4. Screeplot of the factorial analysis.

Thus, the four items that showed the highest loadings on this single 
factor were chosen to represent the scale for visual clarity (see below).

C. Constructed UEQ+ Scale
Using the UEQ+ format the scale to measure visual clarity is:

In my opinion the user interface of the product looks:

poorly structured o o o o o o o well structured
disordered o o o o o o o ordered

unorganised o o o o o o o organised
unstructured o o o o o o o structured

VI. Second Study

The goal of this study was to replicate Study 1 with a study design 
that takes the limitations of this previous study into account.

A severe limitation was that the participants of study 1 just 
rated screenshots of web pages and did not interact with the page. 
Therefore, we decided to use a running web portal as stimulus and 

force the participants to use the main functions by giving them a task 
which must be solved before a rating is possible.

The quality of the rating itself is improved by using common 
standard questionnaires.

Usability is rated with the System Usability Scale SUS [41].

Aesthetic impression is rated with the short form VISAWI-S [42] 
of the VISAWI questionnaire and clarity is rated with the new UEQ+ 
scale that was described in the previous section.

A. Participants
A link to the online study was sent per mail to 8 classes of a 

vocational school for technology and design in Lingen (Germany). 168 
subjects (135 males, 33 females, average age 22 years) participated in 
the study. Participation was voluntary and participants received no 
benefits for taking part in the study.

B. Material
A fully functional booking portal for holiday trips with real content 

was used as stimulus. 

To create some variety concerning aesthetic impression and clarity 
four layout variants were created. The CSS of the booking portal was 
manipulated to create a visually attractive (A), a visually unattractive 
(B), a version with a high level (C) and low level of clarity (D).

The booking portal was in addition manipulated in a way that the 
final confirmation step of a holiday booking does not really trigger 
the booking but navigates to pages that allow to rate the booking 
experience. 

Some examples of pages in the booking portal are shown in Fig. 5 
and Fig. 6.

Fig. 5. Search result page for the visually appealing (top) and visually 
unappealing (bottom) condition. Manipulation of aesthetic appeal was done 
mainly by changing fonts and font respectively link colours.
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Fig. 6. Search result pages for the versions with high visual clarity (top) and 
low visual clarity (bottom). Manipulation was done by changing alignment, 
adding and removing elements and using structuring elements like boxes.

C. Procedure
A link to the study was distributed per E-mail. When this link 

was clicked the participant was randomly assigned to one of the four 
layout variants. Each participant interacted only with one of these 
variants during the study.

On the start page of the study participants were instructed to the 
task. It was explained that they should book a holiday trip according 
to their personal preferences in a booking portal. They were informed 
that the confirmation step would not trigger a booking but navigate 
them to a questionnaire to rate the user experience of the portal.

At the bottom of this start page a link was placed that navigates to 
a page that asks for age and gender of the participant. From that page 
the booking portal could be started. 

Inside the booking portal the navigation was not restricted. 
Participants could search for an interesting offer without limitations 
(all pages were accessible and there was no time limit). 

After the participant has decided for a trip and clicked on the final 
booking step, he or she is redirected to a page that contains the four 
items of the short form of the VISAWI [42]. Once this has been filled 
in and the participant has submitted the answer, a page containing the 
10 items of the SUS [41] is shown. Submitting the SUS data navigates 
to a page with the 4 items of the scale to measure clarity. 

Once these data have been submitted a final page that allows some 
optional remarks or free text comments concerning the experiment is 
shown, and after this final page has been submitted, a page is shown 
that thanks for the participation.

D. Results
Table I shows the mean scale values of the VISAWI-S, SUS and 

clarity scale for the four layout variants of the booking portal. This 
data shows that the intended manipulations of the layouts created the 
intended effect.

TABLE I. Mean Values of the Three Questionnaires Used to Measure 
Usability (SUS), Aesthetics (VISAWI-S) and Visual Clarity (New Scale). 

The VISAWI-S and Clarity Ratings Range from 1 (Worst) to 7 (Best), 
while SUS Ratings Range from 0 (Worst) to 100 (Best)

Variant VISAWI-S SUS Clarity

A (attractive) 5.57 (1.09) 80.51 (10.76) 5.82 (0.99)

B (unattractive) 3.24 (1.45) 66.65 (15.19) 4.20 (1.69)

C (high clarity) 4.84 (1.17) 82.62 (11.15) 6.13 (0.79)

D (low clarity) 3.85 (1.27) 63.10 (17.19) 3.67 (1.74)

Now we concentrate on the mediator effect of visual clarity on the 
dependency of usability and aesthetics, which was the main goal of 
the replication study.

We first take a look at the correlations between the three variables 
over all three variants. The following highly significant correlations 
were observed:

• Aesthetics, Usability: r=0.679, (t(166)=11.91, p<0.001)

• Aesthetics, Clarity: r=0.715, (t(166)=13.18, p<0.001)

• Usability, Clarity: r=0.758, (t(166)=14.97, p<0.001)

The partial correlation between aesthetics and usability, if we 
control the impact of clarity on both variables, is reduced to 0.299 
(t(168)=4.031, p < 0.01), which is again a first indicator for the assumed 
mediator effect.

We now describe the mediator analysis in detail in Fig. 7 and Fig. 8. 
The values can be interpreted as described above for Fig. 2.

Aesthetics
Independent variable

Usability
Dependent variable

Clarity
Mediator variable

0.5*

0.796* 0.502*

(0.206*)

(0.37*)

Fig. 7. Dependency between aesthetics and usability considering the impact of 
visual clarity. Regression coefficients all significantly >0, p<0.01).

Thus, again the values show that the influence of aesthetics on 
usability decreases if we consider clarity as a mediator variable. The 
Sobel test shows a significant mediator effect (Sobel z=6.878, p< 0.01).

For the opposite direction of the dependency the Sobel test shows 
again a significant mediator effect (Sobel z=5.465, p<0.01).
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Usability
Independent variable

Aesthetics
Dependent variable

Clarity
Mediator variable

0.92*

1.147* 0.641*

(0.436*)

(0.423*)

Fig. 8. Dependency between usability and aesthetics considering the impact of 
visual clarity. Regression coefficients all significantly >0, p<0.01).

E. Conclusions
The mediator effect of study 1 could be reproduced. The effect is 

even a bit stronger (as can be seen by the reduction of the regression 
coefficients) than in the first study.

Thus, even if participants interact with the pages and if a different 
way to operationalise the three variables usability, aesthetics and visual 
clarity is chosen, the expected mediator effect is visible in the data.

VII.  Summary

Several different explanations have been proposed to explain the 
dependency between perceived usability and perceived aesthetics of 
a product. We suggest in this paper a new explanation that is based 
on the observation that items used by some UX questionnaires as an 
indicator for usability aspects are used in other questionnaires as an 
indicator for visual aesthetics. What is common to those items is that 
they describe the impression of clarity or visual simplicity of the layout.

We showed in two different studies that visual clarity acts as a 
mediator for the dependency between perceived usability and perceived 
aesthetics. This suggests that the impression of a user interface as 
clean, aligned, ordered and visually simple acts as a common factor 
that impacts aesthetics and usability ratings. This explanation allows 
to explain the dependency of usability and aesthetics in both directions 
(What is beautiful is usable and What is usable is beautiful) and is 
conceptually much simpler than other explanations.

Both studies had a quite different setup and the operationalisation of 
the variable’s usability, aesthetics and clarity differed. Thus, the mediator 
effect could be detected under quite different settings for the study.

A practical advantage of this finding is that it is beneficial to invest 
a lot of effort in a visually clearly structured user interface during the 
design of new user interfaces. This will impact usability and aesthetic 
ratings. The good thing is that this aspect is not so difficult to handle 
from the point of view of a designer. Well-known design guidelines 
and heuristics, for example the minimisation of alignment lines in the 
layout, the number of different visual elements, the variety of elements 
sizes, etc. can be used to optimise a user interface under this aspect.
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