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Abstract 

In the field of Human computer interaction, currently aesthetics has become one of the most 

frequently research dimension. Most of the researchers have found the correlation between 

aesthetics and usability, while some other could not discover the correlation between 

aesthetics and usability. This irregularity to find the correlation between aesthetics and 

usability makes to further research on this topic.Also based on the previous studies and 

empirical analysis, it is unclear the factors and issues that are affecting usability and 

aesthetics while analyzing the correlation. 

This thesis clearly discusses about the previous empirical studies on aesthetics and usability, 

methods followed by authors to find the correlation and the results obtained by the authors. 

In this study, systematic review method [12] was followed to extract the knowledge from the 

databases (ACM and Science Direct). Two persons have participated in the review and 13 

articles from 1995-2012 are taken into the study. Three research questions are discussed in 

detail to analyze the correlation between aesthetics and usability and the factors affecting the 

correlation between aesthetics and usability. Finally this study is concluded, by discussing the 

reasons for irregularity in the correlation results.  
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1. INTRODUCTION 

1.1 Background Study 

During the recent years, research has been conducted to explore the factors that are affecting 

usability and visual aesthetics. Prior to 1995, aesthetics was merely given emphasis in the 

field of Human Computer Interaction [1] . In the early stages of this research, the common 

opinion was that "If it's pretty, it won't work", i.e. if aesthetic factors are taken into 

consideration then the usability of a product will be affected in a negative way. Later on, the 

importance of aesthetics is realized, and currently there is a lot of research going on, in order 

to investigate the mutual relationship between usability and aesthetics. 

1.2 Motivation 

The previous work on exploring the relationship between usability and aesthetics did not find 

any clear patterns. Some studies showed that there was a strong correlation between 

perceived usability and perceived aesthetics [1] [2] .Other studies showed no clear correlation 

[3]. This calls for an in-depth analysis of this research in order to uncover the reasons for this 

discrepancy. We need to study the methods and instruments used and investigate the 

conditions to be considered while measuring aesthetics and usability. 

1.3 Research Questions 

In order to understand the empirical results obtained between usability and aesthetics and to 

figure out the circumstances under which usability and aesthetics correlates each other, the 

following research questions are investigated in this thesis (detailed description for 

considering these research questions are discussed in 2
nd

 chapter). 

1)  What is the correlation between interface aesthetics and perceived usability before  

 usage? 

2)  What is the correlation between interface aesthetics and usability after usage? 

3)  What are the necessary conditions to be considered when measuring aesthetics and  

 usability? 

1.4 Outline 

Chapter 1: Introduction 

This chapter introduces and motivates the problem and presents the research questions. 

Chapter 2: Theory 

This chapter gives the definitions of aesthetics and usability. Relationship between aesthetics 

and usability are discussed in detail. 
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Chapter 3: Method 

This chapter describes Kitchenham's systematic review protocol that was used in this thesis. 

Chapter 4: Results 

This chapter presents the results obtained from applying the Systematic review protocol. 

Chapter 5: Discussion 

This chapter discusses the limitations and the results obtained in chapter 4. 

Chapter 6: Conclusion 

This chapter concludes the results obtained from the research questions.  
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2. Theory 

2.1 What is visual aesthetics? 

Visual Aesthetics is stated as “an artistically beautiful or pleasing appearance” (The 

American Heritage Dictionary of the English Language) or as “pleasing appearance or effect: 

Beauty” (Merriam-Webster’s Collegiate Dictionary) [4]. According to Jordan [15], 

“Aesthetics is a strong determinant of pleasure experienced by the user during the 

interaction.”   

According to user perceptions  aesthetics is classified into two types- classical aesthetics and 

expressive aesthetics [4]. Classical aesthetics relates to design rules whereas, expressive 

aesthetics is based on creativity of the design, special effects and sophisticated design. Some 

other sources define classical and expressive aesthetics [8] as, “Classical aesthetics is 

characterized by order (regular or harmonious arrangement) and familiarity increases 

understanding and sense making and reduces ambiguity. On the other hand expressive 

aesthetics is characterized by complexity and increase arousal and involvement”. 

In addition to the above definitions, Hassenzahl [3] described aesthetics (beauty, hedonic 

attributes), usability (pragmatic attributes) and goodness in different terminology. He 

described beauty as “a pre-dominantly affect-driven evaluative response to the visual gestalt 

of an object” [13] and goodness of a product is defined as “ an overall evaluation of a product 

in the given context”. Furthermore, he described that pragmatic quality as a “judgment of a 

product’s potential to support particular do-goals” and hedonic quality as “a judgment with 

regard to a product’s potential to support pleasure in use and ownership that is the fulfillment 

of so-called be-goals”.  

He has further subdivided hedonic attributes into three groups- stimulation (Hedonic quality 

stimulation), identification (Hedonic quality identification) and evocation. 

 Stimulation of a product will provide new impressions, interesting features and 

opportunities for the future use of a product.  

 Identification of a product is to communicate the identity while using the product.  

 Evocation of a product is used to provoke memories after using the product.  

2.2 What is Usability? 

In most of the literature, authors describe the usability based on following two definitions-1) 

Nielsen definition on usability 2) ISO standard definition. According to Nielsen, usability has 

five important attributes learnability, efficiency, memorability, errors and satisfaction. These 

attributes are described as following. Learnability makes the user to learn and to start 

working with the system easily. Efficiency is described as “the system should be efficient to 

use so, that once the user has learned the system, a high level of productivity is possible.”  

Furthermore, memorability makes the user to remember the system, and also to reuse the 

system without any problems. On the other hand, errors in the aspect of usability is described 

as- “systems should have low error rate so that, when the user make few errors during the use 
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of the system, they should be able to recover from those errors easily”. Finally, user 

satisfaction makes the user to feel pleasant while using the system. 

According to International Organization of Standardization (ISO) usability of a product is 

defined as "The extent to which a product can be used by specified users to achieve specified 

goals with effectiveness, efficiency, and satisfaction in a specified context of use". In the next 

section, the relation between aesthetics and usability is described in detail.  

2.3 Relation between aesthetics and usability 

Due to the growth of competition in product sales, most of the companies try to increase the 

usage of products. Thus, developing a highly usable product has become a critical issue for 

companies and also understanding the user preferences. Authors (Tractinsky et.al [1] and 

Hartmann et.al [6]) have found two important factors that are affecting user preferences on a 

product- they are aesthetics and usability. At the initial stage of the research [1], preference is 

given to the usability neglecting other aspects of the design [6], but subsequently importance 

is given to both aesthetics and usability in designing user acceptable products. 

In order to understand the relation between aesthetics and usability, literature review on this 

topic is classified based on user’s use of the system i.e  

Before use of the system: In this case, analysis between aesthetics and usability is considered 

as the relation between perceived aesthetics and perceived usability. Factors that are affecting 

perceived aesthetics and perceived usability are analyzed thoroughly and are considered as 

the subjective evaluation of the system. Many authors, have examined the relation between 

aesthetics and usability e.g. Kurosu and Kashimura [2], Tractinsky [5] and Tractinsky et al. 

[1]  have performed analysis on ATM layouts and found that high correlation exists between 

aesthetics and usability (detailed description is given in 4
th

 chapter). Similarly, other authors 

have made a research and found the relation between perceived aesthetics and perceived 

usability on the websites, which varies from author to author. Their results that were obtained 

from the analysis are presented in the first research question in detail (section 4.3) and in 

discussion 5.5.1. 

After use of the system: In a similar way, analysis was made to understand the relation 

between aesthetics and usability after use of the system. Authors (Tractinsky [1], Hassenzahl 

et. al [3], Lee and Koubek [9], Alexandre N.Tuch [11]) has made experiments on various 

products to analyze the relation on aesthetics and usability after use of the system. Moreover, 

Paul Van Schaik et al., in [8] [9] have made analysis on websites to understand how 

aesthetics is affecting the usability in different contexts (goal mode and action mode). Their 

results that were obtained from the authors are summarized in the fourth chapter and 

discussed in the second research question (in the section 4.3) and in section 5.5.2. 
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2.4 Research questions 

Initially, authors Kurosou and Kashmiura [2] and Tractinsky et.al [5], have found that 

aesthetics affect usability before the usage of the product. They have found that a high 

correlation exists between aesthetics and usability and concluded that users have preferred a 

product based on aesthetics compared to usability (“what is beautiful is usable”).  

On the other hand, authors   Hassenzahl et.al [3] and Paul van Schaik et.al [8] have found that 

low correlation exists between aesthetics and usability. They [3] [8] have found that 

pragmatic quality (usability) of a product became strongly related to the goodness (“an 

overall evaluation of a product in the given context”) of a product compared to beauty. Also 

authors [3] [4] have found that users have preferred a product based on usability of a product 

compared to aesthetics (“what is beautiful is usable” is wrong). So, to understand the 

correlation values, before and after use of a product, following research questions (1and 2) 

mentioned below are selected into the study. The third question explains the necessary 

conditions to be taken into account while finding the relation between aesthetics and 

usability. 

1) What is the correlation between interface aesthetics and perceived usability before 

usage? 

2) What is the correlation between interface aesthetics and usability after usage? 

3) What are the necessary conditions to be considered when measuring aesthetics and 

usability? 

In the next chapter, the systematic review method is explained and in the fourth chapter, 

results obtained from the review as well as the research questions are explained. 
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3 Method 

3.1 Background 

Kitchenham [12] described the systematic review as - “to find all the available research 

details relevant to a particular research question, or topic, or phenomenon of interest”.  It 

provides a thorough and fair research on a topic and is usually followed for three reasons 1) 

To get the empirical data on a topic 2) To explore the research gaps present in the topic and 

to improve further research by resolving those gaps. 3) To present a detailed background 

study and to answer the research questions on the topic.  

 

The major advantage of the systematic review is that it provides information on a topic in a 

wide range of empirical methods. Another advantage of the systematic review is that it 

performs meta-analysis which helps to identify the smaller researches made on the topic. 

Furthermore, biases made by researchers while selecting the articles from databases can also 

be detected by using systematic review protocols. 

 

A systematic review protocol consists of three phases 1) Planning review 2) Conducting 

review 3) Reporting review as shown in figure 1. In the first phase (planning review), has two 

important stages 1) To identify the necessity of the review. 2) Development of a review 

protocol.  

 The first stage of planning review is to gather information about a topic in a detailed 

and unbiased manner.  

 Development of the review protocol describes the methods that are going to be used 

in the systematic review. In the current thesis, methods followed in the Kitchenham 

review protocol [12] are considered for the review. 

  

 

 
Figure 1: Systematic review protocol 

Conducting review:  In conducting review, methods followed in the Kitchenham protocol 

[12] are applied to obtain the results. It has several sections as described below.  

 First section defines the research questions on the topic (section 1.3)  

 In the second section, search strategy specifies the search strings that are used to find 

the relevant articles from the databases (3.2). 

Planning 
Review

•Identify the 
necessity of the 
review

•Development of 
the review 
protocol 

Conducting Review

•Research questions.

•Search strategy

•Inclusion and exclusion criteria.

•Validation of inclusion and exclusion 
criteria with the help of kappa value.

•Data extraction

•Data synthesis

Reporting 
Review

•Reporting the 
results obtained 
from conducting 
the review.
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 After the search strategy, inclusion and exclusion criteria are mentioned for filtering 

the relevant articles from the databases (section 3.3). 

 In the fourth section, Cohen’s kappa value is used to check the reliability of the 

selection criteria. 

 Later, data is extracted from the selected articles and displayed in the data extraction 

table. 

 Finally, in data synthesis, the selected articles from the inclusion and exclusion 

criteria are organized based on the research questions. 

At last, all the results obtained from the conducting review are reported in the reporting 

review phase. 

 

3.2 Search strategy 

Initially, search was made in Google scholar for the query “Visual aesthetics and Usability”, 

which resulted in 13,500 publications from various journals, book chapters and conferences. 

Articles were spread across various databases, which made it difficult to find the relevant 

articles on the topic. In order to find articles with the help of keywords (related to the topic), 
electronic databases such as ACM Digital Library and Science Direct-Elsevier were chosen and 

the time frame was considered from 1995 to 2012. 

 

Search terms: Following keywords were chosen based from the keywords mentioned in the 

articles  such as visual aesthetics, beauty, hedonic quality, perceived, usability, user experience, 

user interface, goodness, pragmatic, user evaluation, screen design, inherent usability and 

apparent usability were used and search was performed. 

 

Based on the keywords mentioned above, following queries are framed and applied in the 

databases. 

 

1) " Visual aesthetics" OR "Beauty" OR " Hedonic quality" OR "Perceived attributes" AND 

"usability" AND "User Experience" AND "User interface"  query is applied in science direct  

as shown in figure 2. 

 

                                                  Figure 2: Search query 1 

2) "User experience" and "visual aesthetics" and "usability" (ACM Digital library) 

 

For the queries (2-5), advanced search in the ACM digital library was used to find the relevant 

articles. The time span was considered from 1995 to 2012 as shown in figure 3. 
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                                                         Figure 3: Search query 2  

        Note : "User experience" and "visual aesthetics" and "usability" search was used in the text box. 

3) "Hedonic" and "beauty" and "goodness" and "aesthetics" and "usability" and 

"pragmatic" (ACM Digital library). 

4) "User evaluation" and "aesthetics" and "usability" and "screen design" (ACM 

Digital library). 

5) ”inherent usability” and “apparent usability” (ACM Digital library). 

3.3 Selection criteria 

Selected articles from the search queries are filtered based on the inclusion and exclusion 

criteria mentioned below. 

 Inclusion Criteria 

 All the articles, journals, conferences, books discussing on usability and aesthetics in the 

field of HCI. 

 Articles that are answering the research questions (section 1.3) are considered for the 

study. 

 Articles discussing the relation between aesthetics and usability based on empirical 

analysis. 

 Articles describing the scales to measure aesthetics and usability. 

Exclusion Criteria 

  Articles that are not related to aesthetics and usability in the field of HCI are excluded. 

 Articles discussing aesthetics but excluding the usability aspect. 

 Articles discussing aesthetics of various products (not related to computer science) are 

excluded from the study. 
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3.4 Validation for selection criteria 

Validation of the selection criteria is calculated according to the Cohen Kappa statistic 

method [12]. In this method, members participating in the validation are the author of the 

thesis and a validator (another project member doing master thesis in parallel).  

 The author makes a thorough understanding on the literature. He will study the topic 

in detail and find the relevant articles from databases through the search queries 

defined in the section 3.2. 

 The validator finds the relevant articles based on the search queries and applies 

selection criteria described by the author. Then the articles obtained from both the 

persons are validated using kappa value. 

1) From the search query 1(section 3.2) the author has selected 13 articles and the validator 

has selected 16 articles and 9 articles are selected in common (shown in Figure 4). 73 

articles are commonly deselected. Those selected articles are listed in Table 7 (Appendix 

A).  

   Total number of articles is 93. 

      Author              Validator 

 

       Figure 4 : Venn diagram for validation. 

 

2) For the second query ("User experience" and "visual aesthetics" and "usability”), the 

author has selected 8 articles and the validator has selected 20 articles and 2 articles are 

selected in common .Those selected articles are listed in Table 8 (Appendix A). 

3) For the third query ("User experience" and "visual aesthetics" and "usability”), the author 

has selected 7 articles and the validator has selected 22 articles and 5 articles are selected 

in common. Those selected articles are listed in Table 9 (Appendix A). 

4) For the fourth query ("User evaluation" and "aesthetics" and "usability" and "screen  

design"), author and validator has selected 1 article  in common. Those selected articles 

are listed in Table 10 (Appendix A). 

5) For the fifth query (”inherent usability” and “apparent usability”), the author has  

selected 2 articles and the validator has selected 2 articles and one article is selected in 

common .Those selected articles are listed in Table 11 (Appendix A). 
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After the selection of articles by the both members (author and validator), articles obtained 

are grouped into four categories - (A, B, C, D), A category consists of the articles that are 

commonly selected by the both members. B and C categories consist of articles that are 

selected by one member and deselected by the other member. D category type consists of the 

articles that are commonly deselected by the both members as shown in Table 1. Thus, the 

articles obtained by the both members in our analysis are listed in table 2 and table 3.  

                                                    Validator 

 

Author             

      

                Table 1: Represents selected and deselected articles by both members 

 

S.No Search Author  Validator Commonly  

selected by 

author and 

validator 

(A) 

Commonly  

deselected 

by author 

and 

validator 

(D) 

Validator 

selected- 

Author 

deselected 

(C) 

Author 

selected-

Validator 

deselected 

(B) 

1 93 13 16 9 73 7 4 

2 57 8 18 2 33 16 6 

3 53 7 19 5 32 14 2 

4 7 1 1 1 6 0 0 

5 14 2 2 1 11 1 1 

Total    18 155 38 13 

 

                        Table 2: Lists the selected and deselected articles by both members 

   

 Validator 

selected 

Validator 

deselected 

Author 

selected 

18 13 

Author 

deselected 

38 155 

 

  Table 3: Sums of the total articles selected by both members 

 

 Selected Deselected Sum 

Selected A B A+B 

Deselected C D C+D 

Sum A+C B+D A+B+C+D 
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After categorizing the articles, kappa value (K) is calculated according to the equation, 

K=(Po-Pc)/(1-Pc), where Pc is the number of units in which an agreement obtained between 

the members by chance and Po is the number of units where the agreement between the 

members actually exist. 

Pc and Po are calculated according to the formula 

Pc = ((A+B)/N)*(A+C)/N)) + ((B+C)/N)*((C+D)/N)) 

    = ((18+13)/224))*((18+38)/224)) + ((13+155)/224)*((38+155)/224)) 

    =0.138*0.25+0.75*0.86 

    =0.0345+0.645 

    =0.68. 

Po= (A+D)/N=18+155/224 

    = 0.772. 

From both Pc and Po, kappa value is calculated 

K = (Po-Pc)/(1-Pc) 

   =0.092/0.32 

   =0.2875(result obtained falls into fair selection category) 

Thus the value 0.2875 is obtained as a mutual agreement between the members. 

3.5 Data Extraction 

In this section, data is extracted from the selected articles. From all the articles, the following 

data is extracted and filled in the respective fields of the data extraction table (table 4, 5 and 

in Appendix A table7-11). 

  Title of the article/journal/conference. 

  The authors of the paper.  

  Publication year of the article. 

  Usability measurement. 

  Results and conclusions made in the article. 

  Application of the product in which the authors have analyzed the relation between    

 aesthetics and usability.  

  Aesthetic measurement. 

  Name of the database in which the article was published. 

  Correlation found between the aesthetics and usability. 
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3.6 Data Synthesis  

The final stage of the systematic review protocol is data synthesis. The purpose of the data 

synthesis is to collect and organize the primary studies (selected articles) obtained after the 

selection and validation procedures. In this thesis, visual aesthetics and usability articles are 

organized according to the research questions. These articles are grouped based on the 

conclusion of the correlation result (discussed in the results section (4.3)). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



13 
 

4 Results 

4.1 Search results 

Search results: The search (performed in section 3.2) resulted (in figure 5) in total of 224 

articles (93+57+53+7+14) based on the search queries (1-5) described in the section 3.2. In 

the first phase, 155 articles were excluded from the study by the both members (author and 

validator in the section 3.4). Those articles were excluded from the study as they were 

unrelated to the topic. The decision for exclusion was based on the title and abstract of the 

article. In the second phase, out of 69 articles, 38 articles were excluded from the study based 

on the selection criteria (described in the section 3.3). 

Thus from of the selected (31) (listed in the Tables 1-5 in the Appendix A), 13 papers ( [1], 

[2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [13] and [14]) which focused on empirical 

analysis between aesthetics and usability were considered into study. Furthermore, answers 

for the research questions (section 1.3) based on the 13 articles selected are discussed in the 

section 4.3. 

 

  

 

 

 

 

 

 

                                        Figure 5: Flow chart of selection of articles. 

  

 

 

 

 

 

Total of 224 articles obtained from 

the search queries. 

69 articles are considered for the 

study 

31 articles are selected for the 

study. 

155 articles are rejected 

by both group members. 

38 articles are rejected 

based on selection criteria 
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4.2 Scales and products  

In this section, scales and products used for analyzing the relation between aesthetics and 

usability are discussed. 

4.2.1 Scales for measuring Aesthetics 

In most of the articles [6] [9] [10] [11] the authors have used Laive and Tractinsky scale [4], 

as well as the Hassenzahl attrakdiff questionnaire [3] [13] for measuring aesthetics. Few 

articles [1] [2] in their methods did not mention on how they have measured aesthetics. In the 

below paragraphs, detail description of Laive and Tractinsky scale, Hassenzahl Attrakdiff 

questionnaire are described. 

Laive and Tractinsky [4] have developed a scale for visual aesthetics (i.e classical aesthetics 

and expressive aesthetics).  They have classified that user’s perceptions are having two main 

dimensions called “classical aesthetics” and “expressive aesthetics”. Classical aesthetics 

focuses on clearly and orderly design whereas expressive aesthetics is related to creativity 

and originality and expressive aesthetic factors are closely related to usability.  For these two 

dimensions of aesthetics they have designed a five item scale [4]. Thus for classical aesthetics 

they have chosen the parameters to measure: aesthetics design, pleasant design, clear design, 

clean design and symmetric design. Moreover, for expressive aesthetics they have chosen the 

parameters to measure: creative design, fascinating design, special effects, original design, 

and sophisticated design. 

Hassenzahl in the article [3] had developed a Attrakdiff  2 questionnaire to measure 

pragmatic attribute (usability), hedonic quality identification (HQI) and hedonic quality 

stimulation (HQS).  He has measured the pragmatic attribute with the following parameters: 

technical-human, complicated-simple, impractical-practical, cumbersome-direct, 

unpredictable-predictable, confusing-clear, unruly-manageable and for hedonic quality 

identification (HQI) he used the metrics: isolating-integrating, amateurish-professional, 

gaudy-classy, cheap- valuable, non inclusive-inclusive, unpresentable–presentable. Similarly, 

for hedonic quality-stimulation (HQS) he has taken the following parameters to measure: 

typical-original, standard-creative, cautious-courageous, conservative-innovative, lame-

exciting, easy-challenging and commonplace-new. With the help of these attributes, he has 

made analysis on websites, audio players and found the correlation between aesthetics and 

usability.  

4.2.2 Scales for measuring usability 

As discussed earlier in the second chapter most of the authors have used definitions of 

usability defined by Neilsen and the ISO standard (section 2.2). Different authors have used 

different scales for measuring usability. Lee and Koubek [9], had used the following 

questionnaire (PSSUQ) based on (Lewis, 1991, 1992, 1995, 2002), Hartmann et.al [6], have 

used a 7 point Likert scale to measure usability. Some of the authors (in table 5 and 6) have 

used Hassenzahl [3] scale (Attrakdiff ) for measuring usability [3] [13] and Alexandre N. 

Tuch et.al have used following concepts based on Lewis (1991), Yom and Wilhelm, 
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Hassenzahl scale [3], SUS (Brooke)(1996)  to measure usability. Tables 4 and 5 listed 

different measurements on usability for each article selected into the study (section 4.1). 

 

4.2.3 Products used for aesthetic and usability analysis 

Different authors have used different applications for making analysis on aesthetics and 

usability relation. Initially, authors [1] [2] [5] have used ATM layouts for analysis on 

aesthetics and usability relation. After that most of the authors have chosen websites for 

analyzing aesthetics and usability relation [4] [6] [8] [9] [10] [11]. A few of them have 

chosen audio players for analysis [3] [7]. In tables 4 and 5, applications used by various 

authors are listed.   

4.3 Research questions 

1)  What is the correlation between interface aesthetics and perceived usability before usage? 

In this research question, the pre use correlation values (6
th

 column in table 4) that were 

obtained from the authors (second column in table 4) who have made the empirical relation 

between interface aesthetics and perceived usability are discussed in detail. 

In the initial research on aesthetics and usability, authors [1] [2] [5] have found that interface 

aesthetics have a strong influence on apparent usability (prior perceptions of ease use). 

Kurosu and Kashimura [2] and Tractinsky [5] have made an analysis on ATM layouts and 

found a high correlation between aesthetics and apparent usability (0.589, 0.92) as shown in 

table 4. Also, Ben-Bassat et.al and Lee and Koubek [9] have found a significant main effect 

(0.189 and .167) of aesthetics on usability [11]. 

But, few authors (Alaxendre N.Tuch et.al. [11], Hassenzahl et.al [3] and Van Schaik and Ling 

[8] [16]) have found a low correlation (0.33, 0.07, (0.11 and -0.18) and 0.12) between 

interface aesthetics and perceived usability as shown in table 4 (sixth column). Description on 

the peruse correlation results between aesthetics and usability are discussed in the section 

5.5.1. 

 

 

 

 



16 
 

Title Author Application Aesthetic 

measure 

Usability 

measure 

Correlation/Main 

effect value 

1) Apparent 

Usability vs. 

Inherent 

Usability [2]. 

Masaaki 

Kashimura, 

Kaori 

Kurosu [2]. 

ATM layouts 

 

Aesthetic 

was 

measured 

on a 10 

point scale 

based on 

the metric- 

beautiful 

[2]. 

(Detailed 

description 

on how to 

measure 

aesthetics 

was not 

explained 

in the 

article.) 

 

 

 

Usability 

was 

measured on 

a 10 point 

scale [2]. 

(Detailed 

description 

on how to 

measure 

usability was 

not 

explained in 

the article). 

Correlation of 

0.589 between 

aesthetics and 

apparent 

usability. 

 

2) Aesthetics and 

Apparent 

Usability: 

Empirically 

Assessing 

Cultural and 

Methodological 

Issues [5]. 

 

 

 

 

 

Noam 

Tractinsky 

[5]. 

ATM layouts 

 

Similar to 

Kashimura 

and 

Kurosu  

[2] (above 

row). 

Similar to 

Kashimura 

and Kurosu 

[2]  (above 

row) 

Correlation of 

0.92 between 

aesthetics and 

usability. 

 

3) What is 

beautiful is 

usable? [1]. 

 

 

 

 

 

 

 

 

 

 

Tractinsky 

et.al [1]. 

 

ATM layouts 

 

Aesthetic 

was 

measured 

on a 10 

point scale 

(low, 

medium, 

high). 

Detailed 

description 

on how to 

measure 

usability was 

not 

mentioned in 

the article 

[1].  

Correlation of 

0.66 between 

pre-aesthetics 

and pre usability. 

 

     

http://www.mendeley.com/library/
http://www.mendeley.com/library/
http://www.mendeley.com/library/
http://www.mendeley.com/library/
http://www.mendeley.com/library/
http://www.mendeley.com/library/
http://www.mendeley.com/library/
http://www.mendeley.com/library/
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4) The interplay of 

beauty, 

goodness and 

usability in 

interactive 

products [3]. 

 

Hasenzahl 

et.al [3]. 

 

Audio players 

 

Hassenzahl 

scale [3] 

for 

measuring 

HQI, HQS 

and 

beauty. 

Hassenzahl 

scale [3] for 

measuring 

pragmatic 

quality (PQ). 

Correlation of 

0.07 between 

beauty and 

usability 

(controlled by 

HQI and HQS 

[11]) for an 

initial study [3] 

and 0.14 

between 

pragmatic 

quality and 

beauty for 

second study [3]. 

5) Economic and 

subjective 

measures of the 

perceived value 

of aesthetics 

and usability 

[10]. 

 

T. Ben-

Bassat, J. 

Meyer and 

N. 

Tractinsky 

[10]. 

 

Computerized 

phone book 

 

Aesthetic 

was 

measured 

using 

Lavie and 

Tractinsky 

scale [4]. 

Usability 

was 

measured 

using Lavie 

and 

Tractinsky 

scale [4].  

 

 

 

 

 

 

 

 

Main effect 

value of 

aesthetics on 

usability is 

0.189
a
.  

6) Is beautiful 

really usable? 

Toward 

understanding 

the relation 

between 

usability, 

aesthetics, and 

affect in HCI 

[11]. 

 

Alexandre 

N. Tuch 

et.al [11]. 

Websites 

 

Jacobsen 

et al., [11], 

Laive and 

Tractinsky 

scale [4] 

and, 

Hassenzahl 

scale [3]. 

Lewis 

(1991), Yom 

and 

Wilhelm, 

Hassenzahl 

scale (2004), 

and SUS 

(Brooke) 

(1996). 

Pre use 

correlation of 

0.33 between 

aesthetics and 

usability.  

 

 

7) Understanding 

user preferences 

based on 

usability and 

aesthetics 

before and after 

actual use. [9]. 

Lee and 

Koubek 

[9]. 

Websites Laive and 

Tractinsky 

scale [4]. 

Post study 

system 

usability 

questionnaire 

(PSSUQ) 

[9]. 

Correlation of 

0.78 between 

perceived 

aesthetics and 

perceived 

usability. 

                                                           
a
  Main effect values were calculated based on the results obtained in original papers. These values were listed 

in Table 2 in the article [11]. 
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8) Modelling user 

experience with 

web sites: 

Usability, 

hedonic value, 

beauty and 

goodness. [16]. 

Van Schaik 

and Ling 

[16]. 

Websites Hassenzahl 

scale [3]. 

Hassenzahl 

scale [3] for 

measuring 

pragmatic 

quality (PQ). 

Pre use 

correlation of 

0.12 between 

pragmatic 

quality and 

beauty, 0.48 

between 

pragmatic 

quality and HQI 

and -0.47 

between 

pragmatic 

quality and 

(HQS). 

9) The role of 

context in 

perceptions of 

the aesthetics of 

web pages over 

time [8]. 

Van Schaik 

and Ling 

[8]. 

Websites. Classical 

aesthetics 

(CA) and 

Expressive 

aesthetics 

(EA) is 

measured 

using 6 

items. 

Subjective 

mental effort 

questionnaire 

(SMEQ) and 

task 

performance. 

Correlation of 

0.11 between 

CA and usability 

(in terms of task 

performance and 

mental 

workload), and -

0.18 between EA 

and usability (in 

terms of task 

performance and 

mental 

workload). 
 

    Note: HQI (hedonic quality identification), HQS (hedonic quality stimulation), PQ 

(pragmatic quality), CA (classical aesthetics), EA (expressive aesthetics). 

                                         Table 4: Pre use correlation results 

2) What is the correlation between interface aesthetics and usability after usage? 

The following correlation results were obtained and listed in table 5.  

From the results, Tractinsky et.al, [1], Lee and Koubek [9] and Ben Bassat et.al, [10], have 

found a medium main effect of usability on aesthetics after usage of a product. Ben Bassat et 

al. [10], have found that in auction based evaluation users have shown high interest to use a 

high usability application compared to high aesthetic application. Also, Lee and Koubek [9] 

have found that the relation between aesthetics and usability are strongly interrelated (0.141) 

after use of the system.  In addition, Alaxander N.Tuch et al., [11] have found that a medium 

effect (0.125) between usability and classical aesthetics and a large effect (0.187) between 

usability and hedonic quality identification (HQI). 

But few authors (Hassenzahl et.al, [3] and van Schaik et.al, [8]) have found a low correlation 

(0.08) between usability and aesthetics. Hassenzahl et.al., [3] have found that after the post 

use of the product, pragmatic quality (usability) of a product became strongly related to the 
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goodness (section 2.1) compared to beauty whereas van Schaik [8] have found a negative 

correlation between usability and aesthetics. They have found that the notion “what is 

beautiful is usable” [1] is wrong. The post use correlation results obtained are discussed in 

section 5.5.2. 

 

 

Title Author Appli

cation 

Aesthetic measure Usability 

measure 

Correlation 

What is 

beautiful is 

usable? 

 

Tractinsky. 

N,Katz. 

A.S,Ikar. D 

[1]. 

 

ATM 

layout

. 

 

Aesthetic was 

measured on a 10 

point scale (low, 

medium, high). 

Detailed 

description 

on how to 

measure 

usability 

was not 

mentioned 

in the 

article. 

Correlation of 0.71 

for post aesthetics 

and post usability. 

Economic 

and 

subjective 

measures of 

the 

perceived 

value of 

aesthetics 

and 

usability. 

 

 

 

 

T. Ben-

Bassat, J. 

Meyer, and 

N. Tractinsky 

[10]. 

Comp

uteriz

ed 

phone 

book. 

 

Aesthetic was 

measured using 

Lavie and 

Tractinsky scale 

[4]. 

Usability 

was 

measured 

using Lavie 

and 

Tractinsky 

[4].  

Main effect value of 

usability on aesthetics 

is 0.056
b
.  

Is beautiful 

really 

usable? 

Toward 

understandin

g the 

relation 

between 

usability, 

aesthetics, 

and affect in 

HCI. 

 

Alexandre N. 

Tuch et.al 

[11]. 

Websi

tes. 

 

Jacobsen et al., 

[11], Laive and 

Tractinsky [4] 

scale, Hassenzahl 

scale [3]. 

Lewis 

(1991), 

Yom and 

Wilhelm, 

Hassenzahl 

scale [3], 

SUS 

(Brooke) 

(1996). 

Post use correlation 

of 0.46 between 

aesthetics and 

usability.  

 

 

                                                           
b
 Main effect values were calculated based on the results obtained in original papers. These values were listed 

in Table 2 of the article [11]. 
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The 

Interplay of 

Beauty, 

Goodness, 

and 

Usability in 

Interactive 

Products. 

 

Hasenzahl et. 

al. [3] 

 

Audio 

player

. 

 

Hassenzahl [3] 

scale for 

measuring 

aesthetics. 

Hassenzahl 

(2004) scale 

for 

measuring 

pragmatic 

quality. 

Correlation of 0.08 

between pragmatic 

quality and beauty. 

Towards a 

theory of 

user 

judgment of 

aesthetics 

and user 

interface 

quality. 

 

 

 

 

 

 

 

De Angeli et. 

Al [6].  

 

Websi

tes. 

 Aesthetics is 

measured based on 

heuristics 

suggested by 

(Sutcliffe 2002a, 

2002b), Laive and 

Tractinsky scale 

[4]. 

Usability is 

measured 

based on- 5 

item 

usability 

scale (on a 7 

point Likert 

scale [Laive 

and 

Tractinsky 

2004]) [4]. 

Post use correlation 

between usability and 

classical aesthetics 

(0.38 to 0.48) and 

0.38 for (EA) [11].  

Studying 

antecedents 

of emotional 

experiences 

in 

interactive 

contexts. 

 

 

 

 

 

 

Mahlke  and 

Thüring [7]. 

Audio 

player

. 

Laive and 

Tractinsky scale 

[4]. 

Software 

usability 

measuremen

t inventory 

(SUMI) [7]. 

Main effect value of 

aesthetics on 

perceived usability is 

0.034 for study 2 and 

0.035 for study 3 
b
. 

Understandi

ng user 

preferences 

based on 

usability and 

aesthetics 

before and 

after actual 

use. 

 

 

 

 

Lee and 

Koubek [9]. 

 

 

 

 

 

Websi

tes. 

Laive and 

Tractinsky scale 

[4] 

PSSUQ. Main effect value of 

usability on aesthetics 

is 0.141. 
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Modelling 

user 

experience 

with web 

sites: 

Usability, 

hedonic 

value, 

beauty and 

goodness. 

Van Schaik 

and Ling 

[16]. 

Websi

tes. 

Hassenzahl scale 

[3]. 

Hassenzahl 

scale [3] for 

measuring 

Pragmatic 

quality 

(PQ). 

Post use correlation 

of 0.41 between 

pragmatic quality and 

beauty, 0.69 between 

pragmatic quality and 

HQI, 0.02 between 

pragmatic quality and 

HQS. 

The role of 

context in 

perceptions 

of the 

aesthetics of 

web pages 

over time. 

Van Schaik 

and Ling [8]. 

Websi

tes. 

Classical 

aesthetics (CA) 

and Expressive 

aesthetics (EA) is 

measured using 6 

items. 

Subjective 

mental 

effort 

questionnair

e (SMEQ) 

and task 

performance

. 

Correlation between 

usability (in terms of 

task performance and 

mental workload) and 

classical aesthetics is 

-0.02 and -0.13 

between usability (in 

terms of task 

performance and 

mental workload) and 

expressive aesthetics. 

 

Note: HQI (hedonic quality identification), HQS (hedonic quality stimulation), PQ 

(pragmatic quality), CA (classical aesthetics), EA (expressive aesthetics). 

                                     Table 5: Post use correlation results 

3) What are the necessary conditions to be considered when measuring aesthetics and 

usability? 

There are a few important measurements/conditions that are to be taken while measuring 

aesthetics and usability. First, an important condition noticed from the literature is that while 

manipulating aesthetics and usability of a product care should be taken, such that change in 

one factor (aesthetics or usability) should not affect the other one (aesthetics or usability). A 

solution for the above problem suggested by Alexander N.Tuch et al. [11] and Lee and 

Koubek [9] is that to measure manipulation of aesthetics and usability independently as much 

as possible. For example in usability manipulation they have [11] considered certain issue 

like changing labels on the websites. If the changes (on labels) are made, it results in high 

usability or low usability of a product. After making the changes, they are analyzed with 

latent semantic analysis to check the other factors are not affected (it is a mean information 

value which is useful for comparing changes in usability). Similarly, for aesthetics 

manipulation they have [11] taken certain changes into consideration like background color, 

background texture, decorative graphic elements such that these changes won’t affect the 

usability. 

Hassenzahl [3] discussed that the experience of a user affects the post use relation of a 

product and suggested that the user experience has to be taken into consideration while 
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making analysis between aesthetics and usability. He also suggested that the subjective 

mental effort of a task influences both hedonic and pragmatic attributes of a product. 

Moreover Mahlke and Thuring [7] found that emotional reactions play an important role in 

overall judging of a system. In their analysis they have [7] found that physiological reactions 

effect usability of a product and thus while taking analysis between aesthetics and usability, 

we have to consider emotional reactions of the user into account. 
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5. Discussion 

This section explains about the results found from the systematic review [12] (section 3), 

methodologies followed in the research and the applications applied in the study on visual 

aesthetics and usability. Finally, limitations present in the thesis are discovered and 

discussed. 

5.1 Kappa Value 

The kappa value obtained from the validation of selection criteria (in the section 3.4) is 

illustrated according to the classifications shown in table 6. 

Kappa value Result 

< 0.0 Poor 

0.0-0.20 Slight 

0.21-0.40 Fair 

0.41-0.60 Moderate 

0.61-0.80 Substantial 

>0.81 Almost Perfect 

    

                                                   Table 6: Kappa value. 

          

In this thesis, we have obtained the kappa value as 0.28 which shows that a fair strength of 

agreement is obtained between both the participants. However, the obtained results are not up 

to the estimated level due to not having the exclusion criteria specifying to consider the 

articles discussing only empirical analysis between aesthetics and usability. 

5.2 Accuracy of selected articles 

The articles (13 articles in section 4.1) that were obtained from the systematic review were 

helpful in understanding the relation between aesthetics and usability. Accuracy in the 

selection of relevant articles from the databases in this thesis are compared with the articles 

listed in table1 and table 2 of the article [11] (where description of authors who have made 

empirical research on aesthetics and usability were listed).The comparison shows that most of 

the relevant articles (mentioned in section 4.1) were taken into the present study except few 

articles [18] [19] [20] . 

5.3 Applications 

In the section 4.2.3, applications used to figure out the analysis on aesthetics and usability 

were listed, most of the authors [4] [6] [8] [9] [10] [11] have used websites as their 

application for performing analysis between aesthetics and usability. A few of them [1] [2] 

[5] had made analysis on audio players, ATM layouts, and mobile phones. Because of 

focusing on a single application (websites), it resulted in narrowing the relation obtained on 
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aesthetics and usability to a single product. This disadvantage makes the results obtained on 

aesthetics and usability to confine only to a single product (websites) by not broadening the 

correlation results to other products. 

On the other hand analysis on a single application is an advantage, as the research is going on 

aesthetics and usability, carrying analysis on a single product helps to find specific rules, 

measurements to be taken into consideration so that those rules can apply to other products. 

5.4 Methodology in the selected papers 

From the articles described in the section 4.1, it was observed that the research on aesthetics 

and usability was conducted with different methods. A few papers [1] [2] [5] don’t have a 

detailed description (measuring aesthetics and usability) in their methods. It is unclear how 

the authors [1] [2] and [5] have examined the relationship between aesthetics and usability. 

On the other hand, some papers [3] [4] [9] [10] [11] have qualitative research methods in 

finding the empirical analysis between aesthetics and usability correlation. In their 

methodologies, authors have clearly given a detailed description on the scales and 

questionnaires used for measuring aesthetics and usability. 

The methods that contributed to an empirical research on aesthetics and usability can be 

grouped into two approaches based on the observation of the papers (in section 4.1). In the 

first approach, authors in their methods have determined the correlation between aesthetics 

and usability and also tried to validate the results obtained from the previous methods [3] [5]. 

They have also tried to find the drawbacks of the previous methods. For example, Hassenzahl 

[3] have found the correlation between aesthetics and usability and discussed the drawbacks 

of the previous methods made by Kurosou and Kashimura [2] and Tractinksy [5].  

In the second approach, most of the authors [6] [7] [9] [10] [11] have discussed new methods 

by introducing new conditions to the previous methods. For example Mahlke and Thuring [7] 

introduced a new approach called CUE model and discussed the importance of emotional 

reactions that are to be taken into consideration while measuring the aesthetics and usability. 

Thus both the approaches applied to find the correlation between aesthetics helps to 

understand the relation between aesthetics and usability.  

5.5 Results on correlation between aesthetics and usability 

The correlation results (6
th

 column in table 4 and 5) obtained between aesthetics and usability 

are discussed in this section. 

5.5.1 Pre use correlation 

In table 4, the pre use correlation results between interface aesthetics and usability were 

mentioned. If the results are observed (in table 4), the correlation value varies from high [1] 

[2] [5] to low value [3] [8]. The high correlation between aesthetics and usability are 

observed in the articles [1] [2] [5] which make the conclusion - “what is beautiful is usable”. 

The reason for the high correlation (0.589, 0.92 and 0.66) between aesthetics and usability is 
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that due to lack of a valid scale to measure usability and aesthetics [3]. If we observe in 4
th

 

and 5
th

 column in table 5 of [1] [2] [5] articles, aesthetics and usability was measured (4
th

 and 

5
th

 column) in a simple manner i.e. without following a valid scale for measuring aesthetics 

and usability. This leads to the following observation that 

 The correlation result is valid when a proper scale is used to measure aesthetics and 

usability. 

If the other results between aesthetics and usability are seen in table 4, we can observe the 

low correlation between aesthetics and usability in the articles [4] [8] [16], due to the 

following factors/issues: presentation principles (like design principles), context (mode of 

use), exposure time and experience of an user. These factors/issues are discussed in the below 

paragraph. 

From the discussion of authors [16] based on their results it is observed that if the 

presentation principles are violated in a product it has a negative effect on pragmatic quality 

(0.12) (i.e. usability) and hedonic quality identification (0.48) and thus it resulted in low 

correlation between aesthetics and usability. Further it is observed [8] that the correlation 

results [8] depend on the context (goal mode and action mode) and exposure of a product. 

The correlation results are stable in goal mode and action mode (goal mode, the user mainly 

focuses on the completion of a goal that he has to do, whereas in the action mode the user 

performs only actions on a product.) when compared to control mode (no mode) [8]. Also it 

is discussed in [8] that the low correlation result is due to brief exposure (without time limit) 

of a product compared to previous analysis [1].Another factor for the low correlation 

observed in the literature is due to experience of an user-experience users rate a product 

differently when compared to an initial user. Thus the following conclusion can be drawn 

 Correlation result depends on the factors/issues: presentation principle, experience, 

context and exposure of a product.  

In addition to above results [1] [2] [5] [4] [8] [16] on pre use correlation between aesthetics 

and usability, few other correlation results are also observed in table 5 [9] [10] [11]. These 

results show that medium (0.33 [11], 0.189 [10]) to high correlation [0.78] exists between 

aesthetics and usability before pre use. The reason for which the correlation varies from the 

previous analysis [1] [2] [5] [4] [8] [16] is that due to difference in the method in finding the 

correlation result.  In all these articles [9] [10] [11] it is mentioned that aesthetic and usability 

manipulation factor (discussed in section 4.3- third research question) to be taken in account 

while finding the correlation. Also it is mentioned that the results on aesthetics and usability 

varies during different evaluation methods (auction/questionnaire) (discussed in section 4.3- 

third research question).  

5.5.2 Post use correlation 

The post use correlation results obtained between aesthetics and usability are shown in table 5 

(section 4.3). The post use correlation results obtained also vary from each author (mentioned 

in table 5) and depend on the issues /factors discussed in the above paragraphs (5.5.1-pre use 

correlation): scales, presentation principles, context, exposure time and experience of a user. 

in certain cases post use correlation is more or less compared to the pre use correlation (table 

5) [3] [8]. For example in table 4 and 5 that the main effect of usability on aesthetics is low 

when compared to aesthetics on usability in [9] [10]. The main reason that is observed in the 
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literature is that the users change their ratings based on usability after the actual use of the 

system and thus the correlation varies from pre use to post use of the system. If the usability 

problems are high then the post use correlation is low compared to pre use correlation and 

vice versa.  From this observation, the following conclusion can be drawn 

 Correlation between aesthetics and usability varies from pre use to post use because 

user changes their ratings based on usability problems faced after the post use of the 

system. 

Thus from the observation on the results (table 4 and table 5) we can conclude that the results 

varies from author to author based on the conditions and methods they have taken into an 

account while analysing the relation between aesthetics and usability. 

5.6 Limitations 

Following are the few limitations of this thesis: 

First limitation is in the selection process (section 3.2) where few articles were selected in 

excess from the search query 1 and 2 ( in table 1 and 2 articles ((3,4,6,8,9,11)and 2 (5,7,8)) in 

Appendix A) (section 3.2). Those papers were helpful for understanding the user experience 

and aesthetics in the software field and business field. Those excess articles were disregarded 

into the study due to lack of empirical analysis on aesthetics and usability. 

Second, during the search of the relevant articles in the section 3.2, some articles were missed 

in the selection process because of not able to match the exact keywords in the title and 

abstract of the relevant articles. For instance Hassenzahl [13] article was missed in the 

selection process but found related to the topic while studying the literature. This article will 

be included in the second research question because the author [13] had found a low 

correlation (0.19) between aesthetics and usability after the usage of product and also in the 

third research question (section 4.3) as it explains the factors to be consider in finding the 

correlation between aesthetics and usability. Below the description of the article is given. 

Hassenzahl et.al, [13] (Table 12 in Appendix A), described the previous research made on 

visual aesthetics and usability. They have discussed about the drawbacks present in finding 

the correlation between aesthetics and usability. They have described that while making 

analysis, each participant’s ratings have to be averaged and mean value has to be calculated. 

They have made analysis on three sets of websites and calculated the beauty-goodness, 

beauty-pragmatic, beauty-hedonic correlation. They have found that the correlation between 

beauty-pragmatic as 0.19, 0.79 for beauty-hedonic and 0.71 for beauty-goodness. They have 

discussed that the low correlation between beauty-pragmatic is due to the effect of goodness 

(indirect effect) on the evaluation of websites. In this article, they had mentioned that the 

mental effort, presence and absence of goal will influence in making judgments of appeal. 

To overcome the first limitation, selection criteria performed by both the researchers was 

compared and the results obtained were cross verified with each other. Thus, by making cross 

verification it helps in removing of excess articles that were not answering the research 

questions. 
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6. Conclusion 

Thus, the articles that were obtained from the systematic review are useful in understanding 

the relation between aesthetics and usability. Though few articles might have missed during 

the selection (section 3.2), but the articles (section 4.1) obtained are helpful in understanding 

the topic clearly. 

From the first research question (in section 4.3) the correlation between interface aesthetics 

and perceived usability exists in most of the cases and it varies from author to author and also 

it depends on the issues and factors taken into consideration while analyzing the correlation. 

Post use correlation depends on the usability problems faced by the user after the usage of a 

product and also on the issues and factors taken into consideration.  

Third research question helps the researcher to consider the necessity conditions (in section 

4.3) while analyzing the relation between aesthetics and usability.  

Thus this thesis helps the initial researcher to find the empirical research between aesthetics 

and usability and also provides knowledge on the previous correlations obtained between 

aesthetics and usability.  
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8. Appendix A 

Table 7: Lists the articles selected for search query 1. 

Database Reference Search String Date of 

search 

perfor

med 

Science 

Direct 

1)Paul van Schaik, Jonathan Ling, Modelling user experience 

with web sites: Usability, hedonic value, beauty and goodness, 

Interacting with Computers, Volume 20, Issue 3, May 2008, 

Pages 419-432, ISSN 0953-5438, 

10.1016/j.intcom.2008.03.001. 

(http://www.sciencedirect.com/science/article/pii/S095354380
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Keywords: User experience; Aesthetics; Hedonic quality; 

Usability; Web site; Modelling 
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aesthetics" 
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quality" OR 
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attributes" 
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"usability" 

AND "User 

Experience" 

AND "User 

interface" 

10/30/

10/30/

1212 

Science 

Direct 

2)Alexandre N. Tuch, Sandra P. Roth, Kasper Hornbæk, 

Klaus Opwis, Javier A. Bargas-Avila, Is beautiful really 

usable? Toward understanding the relation between usability, 

aesthetics, and affect in HCI, Computers in Human Behavior, 

Volume 28, Issue 5, September 2012, Pages 1596-1607, ISSN 

0747-5632, 10.1016/j.chb.2012.03.024. 

(http://www.sciencedirect.com/science/article/pii/S074756321

2000908) 

Keywords: Aesthetics; Beauty; Emotion; Interface design; 

Usability; User experience 

 

 

 

 

 

 

 

 

" Visual 

aesthetics" 

OR "Beauty" 

OR " 

Hedonic 

quality" OR 

"Perceived 

attributes" 

AND 

"usability" 

AND "User 

Experience" 

AND "User 

interface" 

10/30/

12 

Science 

Direct 

3)Morten Moshagen, Meinald T. Thielsch, Facets of visual 

aesthetics, International Journal of Human-Computer Studies, 

Volume 68, Issue 10, October 2010, Pages 689-709, ISSN 

1071-5819, 10.1016/j.ijhcs.2010.05.006. 

" Visual 

aesthetics" 

OR "Beauty" 

OR " 

10/30/

12 
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attributes" 
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"usability" 
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interface" 
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Computers, Volume 18, Issue 5, September 2006, Pages 

1055-1069, ISSN 0953-5438, 10.1016/j.intcom.2006.01.002. 
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6000312) 

Keywords: Usability; Aesthetics; Hedonic quality; Business 

management software 
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interface" 
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10.1016/j.intcom.2010.05.002. 

(http://www.sciencedirect.com/science/article/pii/S095354381

000055X) 
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usability; Perceived aesthetics; Actual use 
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aesthetics" 

OR "Beauty" 

OR " 

Hedonic 
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attributes" 
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"usability" 
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Experience" 

AND "User 

interface" 
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12 

Science 

Direct 

6)Sari Kujala, Virpi Roto, Kaisa Väänänen-Vainio-Mattila, 

Evangelos Karapanos, Arto Sinnelä, UX Curve: A method for 

evaluating long-term user experience, Interacting with 

Computers, Volume 23, Issue 5, September 2011, Pages 473-

" Visual 

aesthetics" 

OR "Beauty" 

OR " 

10/30/

12 
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483, ISSN 0953-5438, 10.1016/j.intcom.2011.06.005. 

(http://www.sciencedirect.com/science/article/pii/S095354381

1000737) 
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"Perceived 
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AND "User 
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interface" 
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interaction experience for information retrieval in a Web-

based encyclopaedia, Interacting with Computers, Volume 23, 

Issue 1, January 2011, Pages 18-32, ISSN 0953-5438, 

10.1016/j.intcom.2010.07.002. 

(http://www.sciencedirect.com/science/article/pii/S095354381

0000640) 

Keywords: User experience; Modelling; Web site; Usability; 

Technology acceptance 

 

" Visual 
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OR "Beauty" 

OR " 

Hedonic 

quality" OR 

"Perceived 

attributes" 

10/30/12AN

D "usability" 

AND "User 

Experience" 

AND "User 

interface" 

10/30/

12 

Science 

Direct 

8)Effie L.-C. Law, Paul van Schaik, Modelling user 

experience – An agenda for research and practice, Interacting 

with Computers, Volume 22, Issue 5, September 2010, Pages 

313-322, ISSN 0953-5438, 10.1016/j.intcom.2010.04.006. 

(http://www.sciencedirect.com/science/article/pii/S095354381
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" Visual 

aesthetics" 

OR "Beauty" 
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attributes" 
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interface" 
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12 

Science 
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9)Marc Hassenzahl, Markus Schöbel, Tibor Trautmann, How 

motivational orientation influences the evaluation and choice 

of hedonic and pragmatic interactive products: The role of 
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Issues 4–5, September 2008, Pages 473-479, ISSN 0953-

5438, 10.1016/j.intcom.2008.05.001. 
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"usability" 
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interface" 

Science 

Direct 

10)Talia Lavie, Noam Tractinsky, Assessing dimensions of 
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of Human-Computer Studies, Volume 60, Issue 3, March 

2004, Pages 269-298, ISSN 1071-5819, 

10.1016/j.ijhcs.2003.09.002. 

(http://www.sciencedirect.com/science/article/pii/S107158190

3001642) 
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quality" OR 

"Perceived 
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"usability" 
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Experience" 
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interface" 

10/30/

12 

Science 

Direct 

11)N Tractinsky, A.S Katz, D Ikar, What is beautiful is 

usable, Interacting with Computers, Volume 13, Issue 2, 

December 2000, Pages 127-145, ISSN 0953-5438, 

10.1016/S0953-5438(00)00031-X. 

(http://www.sciencedirect.com/science/article/pii/S095354380

000031X) 
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"Perceived 
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interface" 
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12 

Science 

Direct 

12)Alexandre N. Tuch, Eva E. Presslaber, Markus Stöcklin, 

Klaus Opwis, Javier A. Bargas-Avila, The role of visual 

complexity and prototypicality regarding first impression of 

websites: Working towards understanding aesthetic 

judgments, International Journal of Human-Computer Studies, 

Volume 70, Issue 11, November 2012, Pages 794-811, ISSN 

1071-5819, 10.1016/j.ijhcs.2012.06.003. 

(http://www.sciencedirect.com/science/article/pii/S107158191
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Keywords: Web design; First impression; Visual complexity; 

Prototypicality; User experience; Website aesthetics 

 

" Visual 

aesthetics" 
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OR " 

Hedonic 
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"Perceived 

attributes" 
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"usability" 
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Experience" 

AND "User 

interface" 

10/30/

12 

Science 

Direct 

13)Andreas Sonderegger, Juergen Sauer, The influence of 

design aesthetics in usability testing: Effects on user 

performance and perceived usability, Applied Ergonomics, 

Volume 41, Issue 3, May 2010, Pages 403-410, ISSN 0003-

" Visual 

aesthetics" 

OR "Beauty" 

OR " 

10/30/

12 
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Performance; Mobile phone 
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"Perceived 

attributes" 
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"usability" 
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Experience" 

AND "User 

interface" 

 

Table 8:  Lists the articles selected for search query 2. 

 

Database       Reference Search 

String 

Date 

ACM 1) Jan Hartmann, Alistair Sutcliffe, and Antonella 

De Angeli. 2008. Towards a theory of user 

judgment of aesthetics and user interface 

quality. ACM Trans. Comput.-Hum. Interact. 15, 

4, Article 15 (December 2008), 30 pages. 

DOI=10.1145/1460355.1460357 

http://doi.acm.org/10.1145/1460355.1460357 

("User 

experience

" and 

"visual 

aesthetics" 

and 

"usability”
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10/30/1

2 

ACM 2) Sascha Mahlke. 2006. Studying user experience 

with digital audio players. In Proceedings of the 

5th international conference on Entertainment 

Computing (ICEC'06), Richard Harper, Matthias 

Rauterberg, and Marco Combetto (Eds.). 

Springer-Verlag, Berlin, Heidelberg, 358-361. 

DOI=10.1007/11872320_49 

http://dx.doi.org/10.1007/11872320_49 

("User 

experience

" and 

"visual 

aesthetics" 

and 

"usability”

) 

10/30/1

2 

ACM 3) Jan Hartmann. 2006. Assessing the 

attractiveness of interactive systems. In CHI '06 

Extended Abstracts on Human Factors in 

Computing Systems (CHI EA '06). ACM, New 

York, NY, USA, 1755-1758. 

DOI=10.1145/1125451.1125781 

http://doi.acm.org/10.1145/1125451.1125781 

("User 

experience

" and 

"visual 

aesthetics" 

and 

"usability”

) 

10/30/1

2 

ACM 4) Sascha Mahlke and Manfred Thüring. 2007. 

Studying antecedents of emotional experiences 

in interactive contexts. In Proceedings of the 

SIGCHI Conference on Human Factors in 

Computing Systems (CHI '07). ACM, New York, 

NY, USA, 915-918. 

DOI=10.1145/1240624.1240762 

http://doi.acm.org/10.1145/1240624.1240762 

("User 

experience

" and 

"visual 

aesthetics" 

and 

"usability”

) 

10/30/1

2 
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ACM 5) Sarah Diefenbach and Marc Hassenzahl. 2008. 

Give me a reason: hedonic product choice and 

justification. In CHI '08 Extended Abstracts on 

Human Factors in Computing Systems (CHI EA 

'08). ACM, New York, NY, USA, 3051-3056. 

DOI=10.1145/1358628.1358806 

http://doi.acm.org/10.1145/1358628.1358806 

("User 

experience

" and 

"visual 

aesthetics" 

and 

"usability”

) 

10/30/1

2 

ACM 6) Antonella De Angeli, Alistair Sutcliffe, and Jan 

Hartmann. 2006. Interaction, usability and 

aesthetics: what influences users' preferences?. 

In Proceedings of the 6th conference on 

Designing Interactive systems (DIS '06). ACM, 

New York, NY, USA, 271-280. 

DOI=10.1145/1142405.1142446 

http://doi.acm.org/10.1145/1142405.1142446 

("User 

experience

" and 

"visual 

aesthetics" 

and 

"usability”

) 

10/30/1

2 

ACM 7) Jan Hartmann, Antonella De Angeli, and Alistair 

Sutcliffe. 2008. Framing the user experience: 

information biases on website quality 

judgement. In Proceedings of the SIGCHI 

Conference on Human Factors in Computing 

Systems (CHI '08). ACM, New York, NY, USA, 

855-864. DOI=10.1145/1357054.1357190 

http://doi.acm.org/10.1145/1357054.1357190 

("User 

experience

" and 

"visual 

aesthetics" 

and 

"usability”

) 

10/30/1

2 

ACM 8) Paul van Schaik, Marc Hassenzahl, and Jonathan 

Ling. 2012. User-Experience from an Inference 

Perspective. ACM Trans. Comput.-Hum. 

Interact. 19, 2, Article 11 (July 2012), 25 pages. 

DOI=10.1145/2240156.2240159 

http://doi.acm.org/10.1145/2240156.2240159 

 

 

 

 

 

("User 

experience

" and 

"visual 

aesthetics" 

and 

"usability”

) 

10/30/1

2 

ACM 9) Sascha Mahlke. 2005. Understanding users' 

experience of interaction. In Proceedings of the 

2005 annual conference on European 

association of cognitive ergonomics (EACE '05). 

University of Athens 251-254. 

 

 

 10/30/1

2 

 

 

 

 

http://doi.acm.org/10.1145/2240156.2240159
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Table 9:  Lists the articles selected for search query 3. 

 

Database Reference Search String  Date of 

Search 

ACM 10) Alexandre N. Tuch, Sandra P. Roth, 

Kasper HornbæK, Klaus Opwis, and Javier 

A. Bargas-Avila. 2012. Is beautiful really 

usable? Toward understanding the relation 

between usability, aesthetics, and affect in 

HCI. Comput. Hum. Behav. 28, 5 

(September 2012), 1596-1607. 

DOI=10.1016/j.chb.2012.03.024 

http://dx.doi.org/10.1016/j.chb.2012.03.02

4 

"Hedonic" 

and "beauty" 

and 

"goodness" 

and 

"aesthetics" 

and 

"usability" 

and 

"pragmatic" 

10/02/2013 

ACM 11) Jan Hartmann, Alistair Sutcliffe, and 

Antonella De Angeli. 2008. Towards a 

theory of user judgment of aesthetics and 

user interface quality. ACM Trans. 

Comput.-Hum. Interact. 15, 4, Article 15 

(December 2008), 30 pages. 

DOI=10.1145/1460355.1460357 

http://doi.acm.org/10.1145/1460355.14603

57 

"Hedonic" 

and "beauty" 

and 

"goodness" 

and 

"aesthetics" 

and 

"usability" 

and 

"pragmatic" 

10/02/2013 

ACM 12) Paul van Schaik and Jonathan Ling. 2008. 

Modelling user experience with web sites: 

Usability, hedonic value, beauty and 

goodness. Interact. Comput. 20, 3 (May 2008), 

419-432. DOI=10.1016/j.intcom.2008.03.001 

http://dx.doi.org/10.1016/j.intcom.2008.03.001 

"Hedonic" 

and "beauty" 

and 

"goodness" 

and 

"aesthetics" 

and 

"usability" 

and 

"pragmatic" 

10/02/2013 

 

 

 

 

 

 

 

 

 

 

 

 

ACM  

13) Paul van Schaik and Jonathan Ling. 2009. 

The role of context in perceptions of the 

aesthetics of web pages over time. Int. J. 

Hum.-Comput. Stud. 67, 1 (January 2009), 79-

89. DOI=10.1016/j.ijhcs.2008.09.012 

http://dx.doi.org/10.1016/j.ijhcs.2008.09.012 

"Hedonic" 

and "beauty" 

and 

"goodness" 

and 

"aesthetics" 

and 

"usability" 

and 

"pragmatic" 

10/02/2013 

ACM 14) Javier A. Bargas-Avila and Kasper "Hedonic" 10/02/2013 
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Hornbæk. 2011. Old wine in new bottles or 

novel challenges: a critical analysis of 

empirical studies of user experience. 

In Proceedings of the SIGCHI Conference on 

Human Factors in Computing Systems (CHI 

'11). ACM, New York, NY, USA, 2689-2698. 

DOI=10.1145/1978942.1979336 

http://doi.acm.org/10.1145/1978942.1979336 

and "beauty" 

and 

"goodness" 

and 

"aesthetics" 

and 

"usability" 

and 

"pragmatic" 

ACM 15) Marc Hassenzahl. 2008. The interplay of 

beauty, goodness, and usability in interactive 

products.Hum.-Comput. Interact. 19, 4 

(December 2008), 319-349. 

DOI=10.1207/s15327051hci1904_2 

http://dx.doi.org/10.1207/s15327051hci1904_2 

"Hedonic" 

and "beauty" 

and 

"goodness" 

and 

"aesthetics" 

and 

"usability" 

and 

"pragmatic" 

10/02/2013 

 

Table 10:  Lists the articles selected for search query 4. 

 

Database Reference Search String Date of 

search 

ACM Tamar Ben-Bassat, Joachim Meyer, and Noam 

Tractinsky. 2006. Economic and subjective 

measures of the perceived value of aesthetics 

and usability. ACM Trans. Comput.-Hum. 

Interact. 13, 2 (June 2006), 210-234. 

DOI=10.1145/1165734.1165737 

http://doi.acm.org/10.1145/1165734.1165737 

("user 

evaluation" 

and 

"aesthetics" 

and 

"usability" 

and "screen 

design") 

10/02/2013 

 

Table 11: Lists the articles selected for search query 5 

 

Database Reference Search String Search String 

ACM Noam Tractinsky. 1997. Aesthetics and 

apparent usability: empirically assessing 

cultural and methodological issues. 

In Proceedings of the ACM SIGCHI 

Conference on Human factors in 

computing systems (CHI '97). ACM, New 

York, NY, USA, 115-122. 

DOI=10.1145/258549.258626 

“Inherent 

usability” 

and 

“apparent 

usability” 

 

10/02/2013 
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http://doi.acm.org/10.1145/258549.258626 

ACM Masaaki Kurosu and Kaori Kashimura. 

1995. Apparent usability vs. inherent 

usability: experimental analysis on the 

determinants of the apparent usability. 

In Conference Companion on Human 

Factors in Computing Systems (CHI '95), 

I. Katz, R. Mack, and L. Marks (Eds.). 

ACM, New York, NY, USA, 292-293. 

DOI=10.1145/223355.223680 

http://doi.acm.org/10.1145/223355.223680 

“Inherent 

usability” 

and 

“apparent 

usability” 

 

10/02/2013 

 

Table 12: List of excess article. 

Database Reference Search String Date of 

Search 

Google Hassenzahl, M., 

& Monk, A. 

(2010). The 

inference of 

perceived 

usability from 

beauty. 

Human–

Computer 

Interaction, 

25(3), 235–260. 

http://issuu.com/hassenzahl/docs/hci10_beauty 15/02/2013 

 

 

 

 

 


