
 

F.F.-H. Nah (Ed.): HCIB/HCII 2014, LNCS 8527, pp. 451–460, 2014. 
© Springer International Publishing Switzerland 2014 

An Individual Differences Approach in Adaptive Waving 
of User Checkout Process in Retail eCommerce 

Marios Belk1, Panagiotis Germanakos1,4, Stavros Asimakopoulos3,  
Panayiotis Andreou1, Constantinos Mourlas3, George Spanoudis2,  

and George Samaras1 

1 Department of Computer Science, University of Cyprus, CY-1678 Nicosia, Cyprus 
{belk,pgerman,panic,cssamara}@cs.ucy.ac.cy 

2 Department of Psychology, University of Cyprus, CY-1678 Nicosia, Cyprus 
spanoud@ucy.ac.cy 

3 Faculty of Communication and Media Studies, National & Kapodistrian University of Athens, 
5 Stadiou Str, GR 105-62, Athens, Hellas 

{sasimako,mourlas}@media.uoa.gr 
4SAP AG, Dietmar-Hopp-Allee 16, 69190 Walldorf, Germany 

Abstract. Developing a usable checkout process is pivotal for e-business suc-
cess. However, recent research has shown that users frequently abandon their 
shopping carts and lacking a clear direction through the process. In this context, 
aiming to improve the usability and overall user experience of checkout proc-
esses in ecommerce Web-sites, this paper reports on a study, primarily inspired 
by concepts driven from theories of individual differences in cognitive process-
ing, and considers content presentation and navigability as a measure of check-
out usability and task quality. Concurrent think-aloud, short interviews and 
questionnaires were conducted with a convenient sample of 15 users to under-
stand the preference of a particular type of checkout process, and users’ task 
completion time while interacting with ecommerce Web-sites for a set of differ-
ent checkout scenarios. Preliminary results revealed that cognitive styles have 
an effect on users’ task completion and checkout process preference. 

Keywords: Ecommerce, Checkout Process, Individual Differences, Cognitive 
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1 Introduction 

Ensuring that checkout process design in an ecommerce retail environment is in 
alignment with the task at hand and providing satisfactory user experience (UX) is 
critical to business success. Meanwhile, user behaviours are changing profoundly; 
particularly due to the ways that technology is now being used as part of the shopping 
process. Researchers have devoted effort to develop metrics, guidelines and theories 
of Web-site and ecommerce usability, yet there still is a lack of consensus on the 
multi-faceted dimensions of checkout process as well as the relationships among user 
cognitive styles and their influence on checkout designs. The checkout process has 
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become widely known over the years on the World Wide Web and making purchases 
online is a fairly standard process, with clear steps and expected outcomes [1]. De-
spite its popularity, research reveals that astonishingly between 60-70% of online 
users abandon shopping carts [2, 3], while a recent study by [4], investigating the top 
100 ecommerce checkout processes showed that 82% have usability issues. The au-
thors in [2] argue that despite placing items in virtual shopping carts, online shoppers 
frequently abandon them; an issue that perplexes online retailers and has yet to be 
explained by scholars. Shopping cart abandonment occurs when a potential customer 
initiates an order by starting the checkout process, but exits the Web-site before the 
purchase is made. The most important reason for shopping cart abandonment appears 
to be that users are not given a clear direction through the process [4].  

Studies on shopping cart abandonment mainly focused on the influence of psycho-
logical factors on this phenomenon [2, 5, 6, 7].  Moreover, several studies examined 
the relationship between navigational decisions and online purchase behavior [8, 9, 
10]. In this realm, taking into consideration that human-computer interactions during 
a checkout process are in principal cognitive tasks, we suggest that these interactions 
should be examined in more detail based on cognitive styles. Among numerous  
dimensions of individual differences in cognitive processing proposed in the literature 
[11], the work presented in this paper focuses on cognitive styles of the human mind 
as prior research has shown that cognitive styles of individuals affect user preference 
and performance in hypermedia systems [12]. Accordingly, the main research ques-
tion is as follows: Do cognitive styles affect user preference and performance in dif-
ferent checkout process designs?  

The remainder of the paper proceeds as follows: Section 2 briefly describes the 
relevant work on checkout process and theories of individual differences in cognitive 
styles. Section 3 describes the study methodology and results. Finally Section 4 con-
cludes the paper. 

2 Related Work 

The World Wide Web has dramatically changed the way consumers purchase goods 
and services, collect information to compare products, and companies conduct their 
business. Recent statistics indicate that although there is a growing number of people 
that use the World Wide Web to search for product information, to do price compari-
sons, and to collect useful information in order to make their purchasing decision, the 
number of actual online purchases remains still relatively small [8, 13]. Although in 
the last years many scholars have provided frameworks and a number of methods to 
evaluate ecommerce Web-sites [14, 15], there is generally a lack of theoretical justifi-
cations of the frameworks and evaluation criteria they adopt. Moreover, these  
approaches do not effectively model the cognitive process of online users that deter-
mines how they perceive the quality of the Web-sites that are experiencing. Indeed, 
information processing and cognition are central activities when consumers interact 
with Web-sites [16]. 
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2.1 Checkout Processes 

Recent findings by industry analysts revealed that online consumers are impatient, 
easily dissatisfied and are likely to abandon their shopping carts and move to a differ-
ent retailer if a Web-site’s features fail to meet their expectations [17]. The work in 
[17] reports that attributes such as fast loading of pages, ease of navigation, efficient 
search and detailed product content are some of the features that online consumers 
expect from retail Web-sites and decrease the likelihood that consumers will leave 
sites without making purchases. The study in [6] found that besides immediate pur-
chase intention, online shopping carts are also used for hedonic purposes such as  
securing price promotions, organizing items and as a ‘wish list’ for future purchases. 
This can be explained by the fact that, similarly to traditional retail shoppers, consum-
ers shop online with utilitarian (e.g., goal-directed, task based) and/or hedonic (e.g., 
enjoyment gained by the shopping experience) motivations [18, 19]. Perceived risk 
related to privacy issues (e.g., sharing personal information with third parties), secu-
rity aspects (e.g., non-delivery of products, transaction), and perceived waiting time 
(loading time), were found to influence shopping cart abandonment [2, 7]. The study 
in [5] also found contextual factors (e.g., time pressure, uncertain need) and consumer 
characteristics (e.g., attitude toward online shopping) as factors influencing this phe-
nomenon. The authors in [20] investigated the customization of the online purchase 
process of 422 electronic retailers relevant to the two constituent sub-processes in the 
online purchase process: i) decision customization; the customization of the informa-
tion content delivered to users to help them in the decision-making sub-process; and 
ii) transaction customization; the customization of the purchase transaction sub-
process for each user. The results indicated that decision customization that provides 
choice assistance by way of personalized product recommendations is positively  
associated with user satisfaction; and transaction customization, oriented towards 
making the transaction sub-process personal, convenient, and interactive is positively 
associated with user satisfaction with the purchase transaction sub-process. Addition-
ally, the results indicate that both decision customization and transaction customiza-
tion are associated with overall customer satisfaction with the online purchase process 
of electronic retailers. Recent research by [21] compared static displays with two rich 
media presentation formats (product videos and virtual product experience) and their 
impact on purchase intentions and willingness to pay in online stores. The results 
confirmed that the rich media displays enhanced the feeling of informedness about the 
examined products and increased excitement regarding the shopping experience. Vir-
tual product experience had a direct positive effect on consumer purchase intentions, 
suggesting that virtual product experience-focused tools have the potential to outper-
form passive videos. Moreover, consumers showed higher willingness to pay values 
for experience products than for search products when interaction was possible. 

2.2 Individual Differences in Cognitive Styles 

Among numerous dimensions of individual differences proposed in the literature  
[22, 23, 24], the work presented in this paper focuses on cognitive styles. Research on 
cognitive styles is an area of human sciences that explains empirically observed dif-
ferences in information mental representation and processing. Different theories have 
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been proposed over time suggesting that individuals have differences in the way they 
process, remember, and recall information.  

A widely accepted and accredited cognitive style dimension is considered the 
Wholist/Analyst cognitive style [11, 24] that refers to how individuals organize in-
formation and indicates a preference of structuring information as a whole to get the 
big picture (Wholists) or structuring the information in detail (Analysts). The main 
characteristics of each cognitive style are as follows:  

Wholists: Users that belong to the Wholist type view a situation and organize in-
formation as a whole, proceed from analyzing the whole to its parts and organize 
information in loosely clustered wholes. Wholists have higher levels of assertiveness, 
and especially in extreme types, they are decisive in different situations. 

Analysts: Users that belong to the Analyst type view a situation as a collection of 
parts, stress one or two aspects at a time, proceed form the parts to the whole and 
organize information in clear-cut groupings (chunking down). Analysts have low 
assertiveness and especially in extreme types, they are indecisive. 

Several studies revealed that the Wholist/Analyst dimension has an effect on users’ 
learning patterns and navigation behaviour within hypermedia systems [12, 26, 27]. A 
recent work in [12], which investigated the effect of cognitive styles on users’ learn-
ing patterns within Web-instruction programs, revealed implications of cognitive style 
on users’ preferred ways of using different navigation tools and display options.  
In particular, analyst users tended to actively group relevant concepts utilizing an 
alphabetical index tool of the hypermedia system, while Wholist users tended to  
be passive and relied on hierarchical maps to build relationships among different  
concepts [12]. A more recent study in [26] revealed a relationship between the 
Wholist/Analyst dimension and the users’ navigation behaviour in terms of linear-
ity/non-linearity. In particular, results revealed that Wholists tended to follow linear 
hyperlink sequences within online encyclopaedia articles, in contrast to Analysts who 
did not reveal any significant differences in navigation behaviour. 

3 Checkout Designs 

Based on the theoretical analysis, given that the Wholist/Analyst dimension is particu-
larly related to the way hypermedia content is structured [12, 26], this paper aims to 
investigate the effect of the Wholist/Analyst dimension on user performance and pref-
erence of different content representation and navigation designs of checkout proc-
esses. We utilized different checkout designs of three existing ecommerce Web-sites: 
nordstrom.com (Nordstrom), discovery.com (Discovery), amazon.com (Amazon). 
The selection of the Web-sites was based on their different content presentation  
designs (i.e., textual or diagrammatical representation of content), and different  
navigation techniques (i.e., top-down checkout process or horizontal step-by-step 
checkout process). Figure 1 illustrates screenshots of each of the Web-sites. Table 1 
presents the features of each Web-site based on the content presentation and naviga-
tion techniques used in the checkout process.  
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Fig. 1. Checkout process designs 

Nordstrom illustrates content in a diagrammatical representation and follows a 
simple top-down navigation style in which users can freely enter the required infor-
mation for performing the checkout process. All required information (shipping in-
formation, payment information, etc.) is visible in one single Web-page. This design 
has been selected since it freely enables users to access all steps of the checkout proc-
ess in a single Web-page and could be related to the analytical approach that Analysts 
follow. 

Table 1. Content presentation and navigation styles of each Web-site used in the study 

 Content Presentation Navigation Technique 
Nordstrom Graphical Top-down with all steps visible 
Discovery Graphical Top-down step-by-step with only one 

step active a time 
Amazon Textual Horizontal step-by-step with only one 

step active at a time 
 
Discovery similarly illustrates content in a diagrammatical representation and  

follows a guided top-down navigation style, with a single section being only active 
for entering the required information. In particular, users can only view and enter the 
required information for a single section (e.g., shipping information), and then need to 
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submit the entered data in order to proceed to the next section. This design has been 
selected since it provides a top-down approach, guiding the user throughout all the 
steps of the checkout process and could be related to the wholistic, linear approach 
that Wholists follow. 

Amazon illustrates content in a textual representation, without any additional 
graphical illustrations as in the other two Web-sites. A guided horizontal step-by-step 
navigation style is utilized for the checkout process in which users can only enter 
information of a particular section, and then proceed to the next section. A horizontal 
menu is utilized illustrating the current active section of the checkout process. Simi-
larly to Discovery, the design of Amazon has been selected since it provides guidance 
throughout the checkout process that could be also related to the wholistic dimension 
of cognitive styles since it once more presents content through a constrained, guided 
environment. The main difference is that Amazon provides a horizontal guided  
approach and illustrates content in a clear textual representation, in contrast to the 
graphical representation of content in Discovery. It is important to mention that we 
intentionally selected two different content representations (textual vs. graphical) 
since we subsequently aimed to investigate whether the different type of content  
representation would affect the user interactions. 

4 Method of Study 

4.1 Sampling and Procedure 

A total of 15 individuals (10 female and 5 male) participated voluntarily in a user 
study carried out during the first week of December 2013. All participants were  
undergraduate students and their age varied from 20 to 25. The participants first com-
pleted a series of questions using a Web-based psychometric test based on Riding’s 
CSA [25] that measured the response time on two types of cognitive tasks and com-
puted the ratio between the response times for each task type in order to highlight 
differences in cognitive styles. Participants were required to compare whether two 
figures are identical, and whether one simple figure is part of another complex figure. 

A within-subjects design was followed in which all participants navigated in three 
different ecommerce Web-sites; Nordstrom, Discovery and Amazon, for a set of dif-
ferent checkout scenarios. In each scenario, users were provided with a virtual credit 
card and assigned to select a product of their choice by adding it in their shopping 
basket and then execute the checkout process until buying the product. Given that 
users were interacting in a hypothetical, and not a real scenario of purchasing prod-
ucts, the think aloud protocol was conducted to investigate whether participants 
would complete or abandon the checkout process. In order to elicit users’ subjective 
preference and perception of each Web-site checkout process, short interviews were 
conducted and questionnaires were provided at the end of each navigation scenario. 
Finally, the total time to complete the checkout process was measured to compare the 
usability of each checkout process in terms of efficiency. 
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4.2 Hypotheses 

The main hypothesis of this research is that cognitive styles affect task efficiency and 
user preference of checkout processes with different navigation styles. In particular, 
the following hypotheses were formulated for the purpose of our research. 

H1. Wholists are more efficient when interacting with designs that provide a step 
by step guided approach throughout the checkout process. 

H2. Analysts are more efficient when interacting with non-constrained designs that 
enable full controllability of users during the checkout process. 

H3. Cognitive styles affect user preference towards different design types of 
checkout process. 

4.3 Analysis and Results 

Results of the psychometric tests classified users as follows regarding their cognitive 
styles: 7 Wholists and 8 Analysts. The analysis investigates whether differences exist 
in task completion time and user preference toward a particular checkout design 
among users having different cognitive styles. 

Task Efficiency. The total time to complete the checkout process for each design was 
recorded with the aim to investigate effects of cognitive styles on task efficiency of 
the different checkout designs. Table 2 illustrates the mean of time to complete the 
checkout process in each Web-site per cognitive style group. Results indicate that on 
average, Nordstrom had the most efficient checkout process. Based on the cognitive 
style groups, Analysts were more efficient in Nordstrom, whereas Wholists were 
more efficient in Amazon. Also, a comparison between the two cognitive style groups 
revealed that Analysts were more efficient in Nordstrom than Wholists, and Wholists 
were more efficient than Analysts in Amazon. Given that Wholists need more guid-
ance in a hypermedia environment, the guided navigation style provided in Amazon 
has improved task efficiency of the checkout process. On the other hand, given that 
Analysts follow a more analytical approach during navigation and proceed from the 
parts to the whole, the fully-controllable and non-constrained checkout process of 
Nordstrom has positively affected task efficiency of that particular user group. 

Table 2. Means of performances (in sec) for each checkout process and cognitive style group 

 Wholists Analysts Overall 
Nordstrom 117.07 99.88 107.9 
Discovery 134.71 170.38 153.73 
Amazon 116 130.88 123.93 

 
The results are very promising and indicate a tendency of verifying Hypothesis 1 

and Hypothesis 2, however further studies need to be conducted with a larger sample 
to investigate main effects of cognitive styles on task efficiency in different designs of 
checkout processes.  
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5 Conclusions 

Checkout is an important stage of online purchasing; thus allowing users more  
efficient decision-making and supporting their information processing and cognitive 
ability is of critical importance. In this realm, aiming to understand users during inter-
actions within checkout processes, a user study was conducted that explored the im-
pact of the Wholist-Analyst cognitive style to evaluate checkout process from the user 
viewpoint in a retail ecommerce setting. Preliminary results based on quantitative and 
qualitative measures revealed that cognitive styles affect users’ task completion and 
checkout process preference. In particular, Wholist users have shown a preference 
toward checkout processes following a more guided approach, as in the case of Ama-
zon. Quantitative measures obtained have shown that Wholist users were also more 
efficient during interaction in Amazon. Similarly, Analyst users were more efficient 
and preferred Nordstrom which did not follow a guided approach and provided more 
freedom to users for entering their information. Such a result suggests that designers 
and developers should bear in mind individual differences in cognitive styles when 
designing checkout processes. A practical implication of this result would be based on 
a personalization engine for providing the “best-fit” navigation style (non-constrained 
or guided) in a checkout process, considering the users’ cognitive styles. 

Findings of this study are expected to provide useful insights for practitioners to 
develop more usable checkout processes and for researchers to better assess the effect 
of user cognitive styles on online checkout process behavior. In future work we plan 
to further extend our study with a larger sample and different checkout process de-
signs as well as utilize different cognitive styles such as the Verbal/Imager dimension 
[11], and more basic cognitive processes such as Working Memory. 
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