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Abstract. In this paper we present intermediate findings of the ongoing 
research project SiMaKon. It presents results of user tests, on how to design a 
web-based user interface for the online retail of apparel. The aim was to 
increase both the usability and the shopping experience. The study focuses on 
the manner of the product catalogue navigation and presentation in relation to 
different “modalities of needs”. The results indicate that not only one approach 
for an interface is to be chosen, but that a combination of several concepts 
should be combined. 
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1   Introduction 

Many scientific studies have investigated online shopping service attributes. These 
studies have classified the important attributes of online stores into four categories: 
merchandise, customer service and promotions, navigation and convenience, and 
security [1]. Concerning the third attribute category (navigation), aspects like store 
layout, organization features, information presentation as well as usability, media 
richness, accessibility, personalization, adaptation or experience-related traits (like 
design quality, entertainment, playfulness etc.) have been identified as relevant and 
important.  

In the research project SiMaKon, “Simulation of Made-to-measure and Ready-
made Clothing Online for Fit Checking” at Fulda University of Applied Sciences the 
development of an e-commerce user interface for the B2C retail sector is a current 
subject. In doing so, the aforesaid navigation and design-related attributes are 
regarded as fundamental quality criteria. With focus on these aspects, it was evident, 
that a wide range of fundamental user interface design options already exists. These 
options do not only cover small details like user interface controls or the structuring 
of individual pages, but also higher-level functional components of online shops like 
shopping carts and product catalogues.  

Due to missing standards or universally accepted guidelines on best practise for 
online shops, it was obvious that a controlled experiment comparing different design 
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alternatives may point the way for the future development of the SiMaKon system’s 
web user interfaces. 

This paper describes the chosen procedure in the following sections. Section 2 
depicts the method of using four different concepts and building rapid prototypes for 
each and section 3 discusses how the tests were conducted and executed. Finally in 
section 4 the results are shown and discussed in section 5. 

1.1   Objectives and Significance 

In this paper we present intermediate findings of the ongoing research project 
SiMaKon. Focus of its research activities is an innovative, interactive system for the 
support of apparel retail via Internet. This paper presents results of user tests carried 
out, on how to design a web-based user interface for an online shop in order to 
increase both the usability and the shopping experience. 

To interpret our findings correctly and to transfer them to other research contexts, 
we provide details on the study’s context.  

1.2   The SiMaKon Project 

The ongoing research project SiMaKon deals with trying on and reliably appraising 
clothing in online shops with the help of individual virtual bodies. It tries to find 
solutions for the following challenges: 

• reliable fit checking and appraisal of optical characteristics in relation to a virtual 
representation of one’s own body 

• seamless integration with product catalogue respectively product configurator 
• comprehensive interactivity, thorough usability and absorbing shopping/ user 

experience 
• high customer acceptance 
 

An integrated system composed of different functional components is developed 
and continuously evaluated. The first component needed is an e-commerce back-end 
and online shop front-end. The second is a three-dimensional virtual try-on scene, 
again consisting of three elements. On the one hand, an avatar generator to create 
individual virtual human bodies (avatars) with configurable body measurements, hair 
style, skin tone and face characteristics. On the other hand, a clothing pattern 
generator to build the virtual garment construction of all apparel available in the 
online-shop. The most important part in the end is the three-dimensional simulation. It 
renders the 3D content with avatar, complete clothing outfit and background scenery 
displayed in the Web browser, integrated in the online shop. In doing so, the sewing 
of the cloth is based on real garment pattern data. The result is a realistic simulation of 
the garments’ drape and cloth surface. The simulation is capable of representing 
subtle details like sewing threads and knobs, as well as of high-quality lightning and 
shading. Customers can interactively change perspective and background scenery as 
well as zoom into details. 
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After entering the online shop customers may start by first configuring their 
avatar(s) or by browsing the product catalogue. There, interesting clothing can 
spontaneously be selected for try-on and appraisal with the currently activated avatar. 
In cooperation with the simulation customers can interactively swap pieces of 
clothing or made-to-measure garment components directly from the product catalogue 
for easy comparison. 

The user-related criteria are dealt with in a cyclic user-centred design process 
based on ISO 13407 [2]. As many fundamental user interface design options exist for 
the system’s different functional components, comparative experiments with 
prototypic mock-ups are continuously conducted in order to come to well-founded 
design decisions. The functional component relevant for the study reported in this 
paper is the product catalogue navigation and presentation. 

1.3   Modalities of Needs 

Modality of needs is one concept to describe the ways a customer usually proceeds 
through the decision making process, depending on the consumer’s current intension. 
It forms the main aspect of the evaluation of different product catalogue navigation 
and presentation concepts in this study. Michele Ambayé [3] describes three different 
kinds of modalities. A customer may start the shopping process with any one of these 
three types. 

Pre-knowledge driven customers know exactly what they are looking for. So, the 
purchasing criteria are quite clearly defined in the customer’s mind, because for 
example a customer has previously bought some brand jeans (and has been satisfied 
with it) and would now purchase another piece again. From this it follows that the 
customer only needs to search on limited additional criteria like best price and 
delivery.  

In contrast, if the customer only knows what sort of product is needed, the 
modality is called function driven. For example the customers is looking for a suit 
shirt, but has not yet established specific criteria intrinsic to the product, such as for 
example its style or material. Therefore, the purchasing process is driven by the need 
for the function provided by the product: it must be a shirt, that fits well and maybe 
has a certain colour. 

Impulse driven consumers are just browsing the Internet and have no conscious 
knowledge of a need. The need is established for example as a result of interacting 
with an Internet site or looking at an advertising banner. Even though the customer 
does not really needs the found product, the purchase decision is made impulsively. 

One important point is, that people may possibly switch between modalities during 
the purchasing process (shifts in mode). This occurs, when the consumer’s current 
need changes.  

For e-commerce user interfaces trying to optimally support modalities of needs 
including shifts between them may be a promising way to best serve an otherwise 
extensive, heterogeneous audience. Furthermore, it is likely that a particular  
e-commerce user interface design may serve one modality of needs better than 
another. 
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2   Method 

Four different concepts, each implemented with a rapid prototype with basic 
functionality, were chosen for the comparative study - based on three aspects: 

• support of the depicted modalities of needs 
• potential for high usability and user experience for a broad spectrum of apparel 

consumers and, 
• innovativeness. 
 

Each prototype was assembled with 162 products for men and women with a large 
array of product types like trousers, blouses, shirts, jackets etc. and different labels 
and trademarks in various colours and patterns. 

The following chronology of different approaches is the one used in the realised 
study. It tries to alternate new concepts with rather known ones, to give the participants 
a variety between the separate prototypes. 

2.1   Associative Approach 

The first approach is an associative one. In an associative navigation structure, the 
user does not have to think the way the designer has organized the navigation like in 
an ordinary hierarchical structure, because the navigation is based on every decision 
the user takes. Every click on a navigation link makes the chosen link the new central 
topic and arranges related topics around the central topic [4]. The Transfer of this idea 
to an online shop for the purpose of this test is described in the next paragraph. 

 

 

Fig. 1. Screenshot of the associative prototype 
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On the front page the customer can choose between different categories separated 
by men and women. Selecting one category results in showing a picture of one 
random cloth item of the category in the middle of the page surrounded by four 
different types of classes: brand, colour, type and pattern. In each of the classes the 
pieces that are most alike the selected item in terms of the class attribute are visually 
grouped near it (see Fig. 1). Every new selection by the user is resulting in a new 
sorting of the shown catalogue by placing the selected item in the middle with a new 
sorting around it. A navigation throughout the whole catalogue is achieved with 
navigation arrows at the edges of the screen to even reach items, which are invisible 
due to their distance from the center space. 

2.2   Adaptive Approach 

The second approach is to use adaptation in the interface. So, the interface adapts 
itself automatically to one of the three modalities of needs. This is done by changing 
part of the navigation on the web front-end according to the customer’s current mode. 
In this test an ordinary organized product catalogue is complemented by additional 
navigation components on the right side of the web page. This results in a 
segmentation of the page into three parts: at the left resides a hierarchical navigation 
structure based on categories, the content is placed in the middle and at the right side 
the adaptive interface is shown. 

 

Fig. 2. Screenshot of the adaptive prototype in impulse driven mode 

This adaptive interface uses an advanced search in pre-knowledge driven mode 
with search filters for various product features like colour, material or pattern. In 
function driven mode all featured trademarks are used as root categories with the 
respective types of garment as subcategories. Listing different thematic, life-style  
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oriented areas like winter, sports or outdoor should help to browse through the 
catalogue in impulse driven mode (see Fig. 2). 

2.3   3D Approach 

The third one uses a three-dimensional environment to display the catalogue like a 
real store. In this way, the customers can walk through the store similar to real life. 
Each product item is displayed in two-dimensional information spaces located on 
separate wall sections. Using several floors with several virtual rooms the product 
range is structured spatially like in a real store based on garment types. In the middle 
of each room outline maps in the form of a schematic presentation of the room and 
level structure allow the transfer between the separate floors. Navigation means, all 
used via mouse and keyboard, are moving forward, backward, to the right and to the 
left, turning around at the current position and automatically moving along a 
predefined path to a certain destination, while observing the crossed environment. The 
prototype was realised using the 3B software for creating virtual three-dimensional 
rooms [5]. 

 

Fig. 3. Screenshot of the 3D prototype 

2.4   Classic Approach 

The fourth and last prototype is a classic, hierarchical presentation for comparative 
purposes, to see if one of the other concepts is better than the traditional way to 
present a catalogue. It consists of a hierarchical category tree on the left and a 
selection and detail view in the middle. The detail view presents either the items 
belonging to the currently selected product category or detailed information about a 
chosen product (see Fig. 4). 
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Fig. 4. Screenshot of the classic prototype 

3   Tests 

Each prototype was built and tested under laboratory conditions with sixteen mixed-
gender test candidates, which did not have to have special prior knowledge. A user 
interview with a questionnaire of one hour per person, one person at a time was 
conducted by two test assistants, one for the overall questions and one to observe the 
behaviour of the test candidate during the test. The study employed a 3 (modality of 
needs) by 4 (prototype approaches) factorial design with both factors manipulated 
within subjects.  

All candidates had to try out the respective prototype in all three modalities of 
needs controlled via scenario descriptions that were presented to the participants. 
Each description detailed a typical situation for the respective modality. For example, 
for the pre-knowledge driven modality it stated: “Imagine, you had run across an 
advertisement for a certain name-branded product, you want to buy. Therefore, you 
are browsing the catalogue of an Internet shop for products of this brand”. Prepared 
like this, the test subjects had to accomplish three to four given tasks with each of the 
prototypes. The tasks were characteristic for the current modality, e.g. “Please chose 
the women’s trousers XY of the brand YZ.”  

During task execution the test assistants collected usability related performance 
measures like speed, success, effort of completion, occurrence and severity of 
difficulties, noted observations and estimated user experience attributes on Likert 
items, e.g. joy, fun or how interesting the candidate conceived the prototype. After 
having passed through all the modality scenarios, the interview concerning the 
prototype was conducted. First, the candidates had to rate the tasks’ complexity. 
Then, for each prototype general usability-related questions were raised, involving 
estimation, e.g. usefulness for the given task or comfort and orientation in the 
prototype, and open-end questions, e.g. if the participant especially likes a specific 
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feature and why or if the subject missed some known functionalities. This was 
followed by prototype-specific questions, e.g. concerning characteristic features. 
Finally, the participants had to appraise the same user experience attributes 
concerning the shopping experience as mentioned above. 

At the end of the whole process the test candidates had to bring the single 
prototypes in a sequence from best to worst prototype. 

4   Results 

For each of the four prototypes the results of the tests are summarized in the 
following: 

4.1   Associative Approach 

This prototype was difficult to use for the test candidates und they needed some 
training period to understand the part of the system that shows the product catalogue. 
The problem was, that the participants did not recognize the sorting and resorting in 
the four different classes and conceived it as chaotic. In terms of usability the 
statement of the test persons is, that the system is something completely new to them 
but is to confusing with too many pictures and an overloaded page. On the other hand, 
the prototype got relative neutral ratings regarding shopping experience. It was 
conceived very interesting but was no fun to use. 

4.2   Adaptive Approach 

This prototype was very easy to use and the additional navigation on the right side 
was considered to be a very useful addition. The usability was rated very positive 
throughout all criteria. One thing that annoyed and confused some test candidates was 
the automatically done changes per modality of needs. They desired to switch the 
adaptive changes independently on their own. Just as the usability the shopping 
experience was rated positive, too. Using the prototype was perceived as pleasant. 

4.3   3D Approach 

This prototype caused the most problems during the testing process. So, the 
processing was often only possible with the support of the test assistants and two 
participants even abandoned the test with this prototype. Most of the problems 
resulted from the candidates loosing the overview in the three-dimensional world and 
having problems with the navigation. Hence a very long process time emerged. 
Therefore, this prototype had the worst result relating to the usability - despite the fact 
that the first impression of the system was very positive and well-known from PC 
games by some test candidates. Another critical comment was, while the shop was of 
a three-dimensional kind, the products were presented only in two-dimensional 
pictures. It is not surprising that the user experience was classified as very unpleasant 
by most of the participants. But on the other hand it was the most interesting und 
exciting prototype for the remaining attendees. 
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4.4   Classic Approach 

Like the adaptive prototype this one showed a very easy handling for all the 
participants. Referred to usability the prototype gave a good orientation and clarity in 
the used navigation structure, but felt ordinary and standard. Furthermore, the 
adaptive additions of prototype two were missed during the work with this one. The 
shopping experience was sensed as rather boring, with no big fun and not interesting 
but with a relatively pleasant usage experience. 

4.5   Order of Prototypes and General Notes 

The adaptive concept was rated as best ahead of the classic and the associative one. 
Due to the problems in the three-dimensional world the 3D approach comes in last of 
this sequence, whereas it is to say, that half of the test candidates think this one is the 
best, while the other half uttered the opposite.  

In all four prototypes search, filter and help functions were missed by the 
participants, owed to the fact, that the shops are only realized as rapid prototypes with 
basic functionality. 

5   Conclusion 

The results of the interviews show, that no clear statement for a single concept can be 
found. A good starting point is to use a classic, hierarchical construction and improve 
it with a selection of the other concepts. 

The traditional way to present a catalogue was familiar and easy to use for the test 
participants, but provided no real shopping experience. In general, the concept of 
adaptation got an overall positive feedback, but the automatic adaptation of the 
interface displeased the test candidates. So, giving the customers the choice to select 
the adaptive components themselves, like an advanced search mode, would improve 
the interface. Both the three-dimensional and the associative interface should not be 
used for navigation in a catalogue alone, but they can possibly be useful as additional 
components of the interface.  

Especially, the three-dimensional aspect is very important for improving the 
shopping experience concerning fun or how interesting the prototype is. On the other 
hand, it became apparent, that this concept is very controversial. Half of the test 
candidates were amazed by using the 3D prototype and the other half had severe 
problems navigating through the 3D world. So, using this approach for only parts of a 
web site, like a virtual try-on as an addition to the “normal” page, would possibly 
increase the shopping experience. 

The associative prototype needed some initial training of the candidates and the 
sorting of the items was not recognised but experienced as chaotic. On the other hand, 
using this prototype proved to be very interesting. So as a consequence, a possible 
approach is not to take only one concept, but to combine aspects of all four ideas, like 
described above. 
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