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Sammanfattning 

Forkningen inom människa-dator interaktion har nu börjat inse vikten av visuell estetik. Forskning kring 

första intrycket av en webbplats har visat att det går otroligt snabbt för användare att bilda sig en 

uppfattning gällande vad de tycker om en webbplats. Den här masteruppsatsen använder tidigare 

forskning kring visuell estetik och första intryck som en teoretisk bas. Två olika angreppssätt användes 

för att studera Universitetsstudenters subjektiva intyck av karriärdelen på organisationers webbplatser. 

Det första angreppsättet studerade studenternas första intryck efter att de fått se skärmdumpar av 

webbplatserna i endast 500 millisekunder. Det andra angreppssättet kontrollerade inte visningstiden, 

utan använde istället ett frågeformulär (VisAWI-S) med fyra påståenden där studenterna fick bedömma 

olika aspekter av skärmdumparna. De två angreppsätten jämfördes sedan med objektiva karraktärsdrag 

så som antal bilder, antal visuella objekt och webbplatsens medelvärde som RGB. Resultaten från de 

två första angreppsätten visade en stark korrelation. Vilken metod som används är dock beroende av 

vilket syftet är med studien, då båda metoder är giltiga för att utvärdera en webbplats utifrån visuell 

estetik. Inga korrelationer hittades mellan de objektiva måtten och de subjektiva intrycken. Det fanns 

dock indikationer på att studenterna föredrog webbplatser med mörkare färger. 

Nyckelord: Visuell estetik, första intrycket, rekrytering online, VisAWI-S.    

 

Abstract 

The field of HCI has begun to realize the importance of visual aesthetics. Recent studies have 

investigated visual aesthetics related to first impressions and found that judgments can be made almost 

instantaneously. This thesis builds upon previous research related to visual aesthetics and first 

impressions. Two different approaches were used to investigate university student’s subjective 

impressions of career websites of organizations. The first approach investigated first impressions, were 

users rated the websites on their visual appeal, after viewing a screenshot of the website for only 500 

milliseconds.  In the second approach, the viewing time was not restricted, and the users rated the 

screenshots on four statements of the VisAWI-S questionnaire. The subjective ratings collected in the 

two studies were compared objective characteristics such as number of images, number of visual objects 

and the average RGB-value of the screenshots. Strong correlations was found between the subjective 

ratings given in the two studies. Both methods was found useful for evaluating the visual aesthetics of 

websites, and the context of the study should also guide the choice of method. No correlations were 

found between the objective characteristics and the subjective ratings, with the exception to the average 

RGB-values. There was an indication that the students preferred websites with darker colors. 

Keywords: Visual aesthetics, first impressions, online recruitment, VisAWI-S. 
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1. Introduction 

The field of human-computer interaction (HCI) have begun to realize the importance of visual aesthetics, 

and the aesthetics of user interfaces has become a topic of major interest (Seckler et al., 2015). Previous 

research overlooked the role of aesthetics, and how it can influence the user (Tuch et al., 2010). The 

research of different aspects of visual aesthetics is now looking at aspects of symmetry (Bauerly and 

Liu, 2008; Bi et al., 2011; Tuch et al., 2010), color (Bonnardel et al. 2011; Cyr et al. 2010; Reinecke et 

al., 2013) and visual complexity (Tuch et al., 2012). Visual aesthetics is also being recognized to 

contribute to the overall user experience (Hartmann et al., 2008) as well as user satisfaction (Kincl and 

Štrach, 2011). Several studies have also shown that the level of trust and credibility of a website is 

affected by its visual appeal (Robins and Holmes, 2008; Seckler et al., 2015). Research on visual 

aesthetics has also shown that the first impression of a website is important, and that it can be established 

very quickly (Lindgaard et al., 2006; Tractinsky et al., 2006; Tuch et al., 2012). 

Previous studies (Tractinsky et al., 2006: Altaboli and Lin, 2011; Mõttus et al., 2013) points to two 

different approaches for measuring the visual aesthetics of websites, an objective approach looking at 

the countable characteristics in websites, and a subjective approach using questionnaires to capture the 

user’s opinions. Seckler et al. (2015) claims that both approaches are relevant for measuring the visual 

appeal, but emphasized that there has been few studies combing the two. The author’s claim that more 

knowledge is needed to understand if there are any relations between objective characteristics and the 

user’s subjective perceptions of visual aesthetics. 

This thesis will therefore use both approaches in an attempt to contribute to the research on visual 

aesthetics of websites. University student’s first impressions of career websites will be investigated in 

an experiment inspired by Reinecke et al. (2013). A questionnaire called the VisAWI-S, developed by 

Moshagen and Thielsch (2013), will also be used to capture the student’s subjective ratings of websites. 

The two studies investigating the subjective opinions will then be used as a basis for looking at objective 

characteristics of websites, found in Altaboli and Lin (2011). An online tool called “Image Color 

Summarizer” will be used to calculate the average RGB-values, thereby including color as an objective 

characteristic.  

1.1. Problem 

As made clear in the introduction, the research within the field of HCI is starting to look into various 

aspects of visual aesthetics in relation to both websites and interfaces. Even though visual aesthetics is 

receiving more attention, there is still need for more research in this area. Learning more about what 

aspects that contributes to making a visually appealing website can be of great interest to web 

developers as well as organizations. Research has shown that organizations invest both time and 

money on their website since it is often the first contact the user have with the organization (Zusman 

and Landis, 2002; Eveleth et al., 2015). And research also indicates that a well-designed website can 

improve the user's overall impression of an organization as well as alter their view of them as a 

potential employer (Braddy et al., 2008; Walker et al., 2011; Eveleth et al., 2015). Investigating career 

websites could therefore be of interest for organizations and web developers in order to gain a better 

understanding about the visual aesthetics of these type of websites. More research on visual aesthetics 

could therefore help to give indications to web developers and organizations on how to develop a 

visually appealing website. This is especially important for organizations, since the aesthetic appeal of 

career websites may ultimately affect the user’s decision to submit an application (Thompson et al, 

2008). 
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1.2. Delimitations 

This thesis aims to investigate the visual aesthetics of career websites. This research will therefore not 

investigate the visual aesthetics of websites in general. There are certain websites that provides an 

overview of the available jobs for different professions and from multiple organizations, letting their 

users sort the results only showing the location they are interested in finding work. These type of 

websites will not be investigated in this thesis, where the aim is to look at the career segment that the 

organizations provide on their own websites. The target audience for this thesis is university students 

living in Sweden. The websites that are investigated in this study are therefore only those of Swedish 

organizations.  

Organizations have the possibility to use social media in order to attract interest from possible applicants. 

They might reach out using services like Facebook, Twitter and LinkedIn. Social media is an area of 

research of its own, and will not be covered in this thesis. Another research area that could be related to 

this thesis, is the aspect of usability. Even though it would be interesting to investigate if the usability 

of a website affected the user's perception, it will not be covered within the scope of this thesis. 

1.3. Disposition 

The next chapter will provide a theoretical background for this thesis. The chapter also presents the 

hypothesis and research questions for this thesis. Chapter 3 gives an explanation to the choice of method, 

and the choices are reflected upon. Chapter 3 will also provide a detailed description about the research 

methods, their ethical aspects as well as the validity and reliability related to the different phases of this 

thesis. The results are presented in chapter 4 and analyzed in chapter 5. The research questions are 

discussed in chapter 6 along with discussions regarding limitations and further research. Chapter 7 

completes this thesis and the conclusions are presented. 
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2. Theoretical background 

This chapter presents the previous research on which this thesis builds upon, providing more depth into 

visual aesthetics, color and first impressions. The VisAWI and VisAWI-S questionnaire is also 

presented along with the chapter regarding objective characteristics. The last chapter presents the 

hypothesis of this thesis.  

2.1. Visual aesthetics 

Looking at the word aesthetics from a historical perspective, the term was not introduced to the 

philosophical terminology until the eighteenth century (Lavie and Tractinsky, 2004). Early discussions 

regarding aesthetics involved art and beauty (Bauerly and Liu, 2008). A modern interpretation of beauty 

is associated with perception and delight. However, aesthetics have been studied in various contexts 

such as artefacts, natural and constructed landscapes as well as architectural work (Lavie and Tractinsky, 

2004). In contrast to the philosophical approach regarding the term aesthetics, there is a field of 

experimental aesthetics focusing on the human psychological responses to visual stimuli (Bauerly and 

Liu, 2008). A distinction can be made between classical and expressive aesthetics. With classical 

aesthetics, representing the traditional notions of aesthetics, with design characteristics such as 

symmetry, orderliness and clarity. The expressive aesthetics, representing the qualities that goes beyond 

the classical principles, the originality of a design or how fascinating it is perceived to be (Lavie and 

Tractinsky, 2004). The definitions of aesthetics can differ, and Thielsch et al. (2014) defines it as a 

subjective experience of the user. The authors make an important distinction between immediate and 

deliberate first impressions, with the immediate that are based on bottom-up processes of our visual 

perception while deliberate impressions are top-down driven and based on reasoning and cognitive 

processes. 

Tuch et al. (2010) points out that the aspect of visual aesthetics, and how it influences the user’s 

impression, have been overlooked in previous research. The authors claim that aesthetics of a website 

plays an important role and that it can affect the entire user experience. Research shows that aesthetically 

pleasing artefacts is perceived to be more usable (Lavie and Tractinsky, 2004; Sonderegger et al., 2014). 

The aesthetic appeal can also be positively related to trustworthiness, and studies have shown that users 

trust the information source more in aesthetically appealing websites (Tuch et al., 2010). A study by 

Seckler et al. (2015) found that the distrust of websites is mostly related to issues with the graphical and 

structural design of the site. Baum and Kabst (2014) points out that the information presented in websites 

could be heightened with the use of vivid and emotional images. 

Tuch et al. (2010) points to vertical symmetry as a relevant factor for the aesthetics of websites, and 

found gender specific results. Men found the asymmetrical designs to be less attractive than the females 

did. Finding differences between men and women could be useful if the design of a websites is supposed 

to target a majority of a certain gender. Reinecke and Gajos (2014) found that visual complexity can 

have a negative effect on the users if they find the site to be cluttered. The authors claim that the users 

found moderately complex stimuli is to be most appealing. 

With more studies focusing on the aesthetics of websites, both the cultural and the ethnic background 

of the users should be considered when it comes to investigating user’s perception (Bi et al., 2011). 

What found to be appealing is often dependent on both individual and demographic differences, such as 

age and gender as well as geographical location (Reinecke and Gajos, 2014). Although, Coursaris et al. 

(2008) claims that very few studies have investigated the relationship between gender and website 
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preferences. The authors state that women are more attracted to the colors of a website while men are 

more focused on its interactive components. 

2.2. Color 

Color is everywhere around us and our visual and cognitive systems have been adapted to both perceive 

and process color information (Cyr et al., 2010). Color is one of the most notable features to invoke an 

emotional reaction (Reinecke et al., 2013) and has been shown to influence trustworthiness and loyalty 

(Cyr et al., 2010). Color is perceived in their entirety, but can be described in terms of the hue, saturation 

and brightness (Reinecke et al., 2013). Cyr et al. (2010) claims that the research regarding the 

psychology of color is not well-developed, but that previous studies have pointed to a relationship 

between colors and emotions. Colors have the potential to communicate meaning and influence the 

perception of the website (Cyr et al., 2010). Bonnardel et al. (2011) even claimed that color can 

contribute to the user's first impression of a website. 

Kang et al. (2012) points out that the commonly used model for approaching color is the RGB model, 

where each channel represents the primary spectral components of red, green and blue. Black (0, 0, 0) 

and white (1, 1, 1) are farthest from each other in the spectrum. The primary colors, red, green and blue 

are placed on the x-, y- and z-axis. The secondary colors (cyan, magenta and yellow) allocate the 

remaining corners. The main diagonal of the cube represents the gray levels (Kang et al., 2012). There 

are multiple ways of numerically representing RGB values. When using a digital 8-bit per channel 

representation, 255 represents the highest value in the RGB triplet. In the 8-bit channel representation 

for red is (255, 0, 0), while black is (0, 0, 0) and white the maximum of all values (255, 255, 255). 

Previous research related to color have studied the hue, where blue hues were found to be more favorable 

over yellow (Seckler et al., 2015). Bonnardel et al. (2011) also found that cooler colors, like blue, are 

often viewed more favorably than warmer colors like red. Websites that combined warm primary and 

secondary colors such as red and orange were considered the least aesthetically pleasing (Coursaris et 

al., 2008). Papachristos et al. (2006) claimed that the brightness of the dominant color had the strongest 

effect on website attractiveness. The authors also found that the number of colors or their saturation 

were less important in the overall ratings. Lindgaard et al. (2011) found the highest aesthetic ratings for 

websites that were using a bright background. 

Reinecke and Gajos (2014) found the choice of color, and the overall colorfulness of a website, to affect 

the user’s perceived loyalty and trustworthiness towards a website. The authors also found that females 

liked colorful websites more than men, with females rating colorless websites lower than the men. 

Another important finding from the same study was the fact that participants with a higher education 

preferred less colorful websites. They also found that Northern European countries like Denmark and 

Sweden preferred a lower colorfulness compared to the Southern European countries such as Italy and 

Greece. The authors emphasized the importance of the geographical location in relation to ratings of 

colorfulness, with countries in close proximity to each other sharing preferences. Depending on the 

geographical location of the user, the aesthetic preferences was shown to differ substantially (Reinecke 

and Gajos, 2014).    

A study by Reinecke et al. (2013) found that the perceived colorfulness of a website only plays a minor 

role for the first impression of appeal. The authors did not find any significant relationships between 

gender and colorfulness. Similar to the findings of Reinecke et al. (2013) color was found to have a less 

pronounced effect on the visual aesthetics in a study by Seckler et al. (2015). 
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2.3. First impressions 

Studies have shown that the first impression can be powerful in a variety of context, ranging from 

personality character attributions to studies exploring the perceptions of website appeal (Lindgaard et 

al., 2006). How humans are influenced by visual appearance has been researched when it comes to 

everything from how a car should be designed, the study of architecture as well as how to develop 

software interfaces (Tuch et al., 2012).  According to Tractinsky et al. (2006), first impression even 

sway judgement and choice processes, and the authors point to visual appearance as one of the most 

notable sources of first impression. The graphical elements that trigger the user’s first impressions are 

the overall layout, the use of typography, the font size, the photos used as well as the color schemes of 

the site (Seckler et al., 2015). 

According to studies from Lindgaard et al. (2006), Tractinsky et al. (2006) and Tuch et al. (2012) users 

can establish a lasting opinion about the appeal of a website within less than a second of seeing the site. 

Lindgaard et al. (2011) even claim that visually unappealing websites are rejected very quickly and 

suggest that the objective quality of the information presented, is unrelated to the initial judgement of 

the user. Reinecke et al. (2013) let their participants view screenshots of websites for only 500 

milliseconds and looked at the first impression of aesthetics related to the factors of visual complexity 

and colorfulness. The authors controlled the viewing time, in order to eliminate the effects that the 

content might have on their participant’s judgements. 

2.4. VisAWI and VisAWI-S 

Moshagen and Thielsch (2010) defines beauty as an immediate pleasurable subjective experience 

directed at an object, not interfered by reasoning. The authors claims that visual aesthetics seems to be 

a multidimensional construct and argues for a multiple-item scale for the assessment of visual aesthetics. 

The lack of instruments caused them to develop a tool they called the Visual Aesthetics of Website 

Inventory (VisAWI). The authors found four facets to cover the visual aesthetics of websites; simplicity, 

diversity, colorfulness and craftsmanship. The first one, simplicity, representing orderliness, clarity, 

homogeneity, grouping and balance. The second, diversity, is related to dynamics, visual richness, 

variety, novelty and creativity. The third factor is related to individual colors and their composition. The 

last factor, craftsmanship, looks at the design of the website and whether it was skillfully designed with 

the use of modern technology (Moshagen and Thielsch, 2010). 

Table 1. The complete version of the VisAWI developed by Moshagen and Thielsch (2010). Negatively 

keyed items is indicated by the (r) and are reversed-scored. Statements followed by an asterisk (*) are 

the ones included in the VisAWI-S. 

 

Factor 1: Simplicity Factor 2: Diversity 

The layout appears too dense (r). The layout is pleasantly varied. (*) 

The layout is easy to grasp. The layout is inventive. 

Everything goes together on this site. (*) The design appears uninspired. (r) 

The site appears patchy (r). The layout appears dynamic. 

The layout appears well structured. The design is uninteresting. (r) 

  



11 

 

 

Factor 3: Colorfulness Factor 4: Craftsmanship 

The color composition is attractive. (*) The layout appears professionally designed. (*) 

The colors do not match (r). The layout is not up-to-date (r). 

The choice of colors is botched (r). The site is designed with care. 

The colors are appealing. The design of the site lacks a concept (r). 

 

Moshagen and Thielsch (2013) created a short version of the Visual Aesthetics of Websites Inventory 

called VisAWI-S and proved it to be a good approximation of the full-length version. The VisAWI-S 

consists of one statement from each factor presented by Moshagen and Thielsch (2010). Moshagen and 

Thielsch (2013) claims that the VisAWI-S is a reliable tool even if it is a shorter version of the full 

VisAWI. The VisAWI-S is also used in a recent study by Seckler et al. (2015) claiming it to be a valid 

questionnaire for perceived visual aesthetics of websites.   

Building upon the work of Moshagen and Thielsch (2010) as well as Moshagen and Thielsch (2013), 

Hirschfeld and Thielsch (2015) provided a way for interpreting the scores from the VISAWI and the 

VisAWI-S. The authors declared a cut-point of 4,5 on a 7-point Likert scale as a score to strive for when 

using these tools to capture the user's subjective impressions. 

2.5. Objective characteristics 

There are in general two approaches for measuring visual aesthetics, an objective and a subjective 

approach (Altaboli and Lin, 2011; Seckler and Tuch, 2012). A study from Papachristos and Avouris 

(2009) explored the possibility to predict the user's aesthetic impressions. Even if there is a considerable 

amount of research regarding objective design characteristics as well as subjective facets, there are only 

a few studies combining the two (Seckler et al., 2015).  

Seckler and Tuch (2012) used the VisAWI questionnaire, developed by Moshagen and Thielsch (2010), 

to investigate the subjective impressions in relation to objective characteristics. The study manipulated 

the symmetry, hue, saturation and brightness of the websites. The authors found all of the objective 

factors related to the subjective ratings. Symmetry was found to have the largest impact on the user 

ratings (Seckler and Tuch, 2012). In another study comparing the objective characteristics with the 

subjective impressions, Altaboli and Lin (2011) did not find any correlations between symmetry and 

balance in relation to any of the questionnaire statements from the VisAWI. However, a study by 

Papachristos and Avouris (2009) found indications that a balance between the information presented 

and the composition of the design, resulted in higher user ratings.  

Altaboli and Lin (2011) investigated five countable characteristics of websites; number of objects, 

number of different sizes of objects, JPEG file size, number of different font types as well as the number 

of images. The authors indicated that previous studies had found correlations between both the number 

of images and the JPEG file size in relation to user’s perception of visual aesthetics. A screenshot with 

a higher JPEG file size was hypothesized to be an indication of a more visually appealing website. And 

the number of different sizes of objects was hypothesized to be related to the simplicity of a website. 

The authors wanted to investigate if the number font types could have correlations to the visual aesthetics 
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of a website. Altaboli and Lin (2011) pointed out that the countable characteristics lacked the aspect of 

color, but also stated that it would be hard to investigate that aspect using numerical values. The authors 

found significant correlations between number of objects as well as number of different size of objects 

with the subjective ratings of their participants. The authors did not find any strong correlations in 

regards to JPEG file size, number of font types and number of images. A study from Mõttus et al. (2013) 

used the characteristics from Altaboli and Lin (2011) without finding any significant correlations. 

2.6. The hypothesis and aim of study 

This thesis aims to investigate the subjective first impressions of university students, inspired mostly by 

the research of Reinecke et al. (2013). Based on previous findings (Lindgaard et al., 2006; Tractinsky et 

al., 2006; Tuch et al., 2012) , an hypothesis for this thesis is that the students will be able to give 

consistent ratings of visual appeal, even though they only get to see the website for less than a second. 

Another hypothesis for this thesis is related to the color of the websites. Based on the research of 

Lindgaard et al. (2011), this thesis hypothesis that websites will receive higher user ratings if they use 

bright colors. 

The thesis aims to compare objective characteristics, adapted from Altaboli and Lin (2011), to the 

subjective ratings of the users. Altaboli and Lin (2011) found significant correlations, but Mõttus et al. 

(2013) was not able to confirm their results. Hornbæk (2014) states that replicating research is important, 

and this thesis will therefore try to investigate the characteristics once more. However, no hypothesis 

will be formed for this part of the research. This part will instead be a more open research, with the aim 

to find similar results to previous research investigating objective characteristics. 

2.7. Research questions 

This thesis will attempt to answer the following research questions: 

Is it possible to utilize the user ratings of first impressions as a replacement for the ratings given in the 

VisAWI-S questionnaire? 

Are there any correlations between the objective characteristics and the user’s subjective ratings of 

visual appeal? 
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3. Method 

The previous chapter gave a theoretical background to this thesis while providing an overview of the 

current research related to visual aesthetics. This chapter will argue for why the selected methodology 

was used. This chapter will also describe the different research methods in detail. 

3.1. Methodological reflections 

There are, in general, two empirical approaches, a qualitative and a quantitative one. The qualitative 

approach is related to the understanding of a certain problem. The quantitative approach is more 

structured and can be characterized by the control of the researcher (Holme and Solvang, 1997). These 

two approaches can be used separately, but can also be combined in various different ways. This thesis 

will however use a quantitative approach, influenced by Reinecke et al. (2013), Moshagen and Thielsch 

(2013) as well as Altaboli and Lin (2011). 

The quantitative approach have a more standardized way of performing the research. Once the problem 

description is stated, a plan for the research can be made as well. The plan should be followed exactly 

during the gathering of information. The strength of the quantitative approach lies in the researcher’s 

ability to quantify the results. This gives the researcher the possibility to draw generalizations to a larger 

extent than research performed with a qualitative approach. But there is also a weakness in this approach. 

There are no guarantees that the information collected is relevant to the problem. If a problem is detected 

during the collection of data, it will be too late to solve it (Holme and Solvang, 1997).  

Building upon the work of other researchers limits the choice of methodology. Carefully selecting what 

research to replicate lead to many discarded research papers. A study from Lee and Koubek (2010) 

manipulated the levels of aesthetics, creating what they believed to be high and low aesthetically 

pleasing websites. The study manipulated the background color and font styles of the sites. In the study, 

the users rated screenshots of the manipulated websites on 20 statements on a 9-point Likert scale. There 

are two aspects of this study that they should have done differently. They should not have manipulated 

the websites in order to obtain high and low aesthetics. It would have been better to investigate existing 

sites, and to use a larger pool of websites instead. Looking at existing websites lets the users give their 

opinions on what is visually appealing, instead of the subjective ideas of the researcher. In the study by 

Lee and Koubek (2010) the researchers seems to have decided what aspects that makes a website 

visually appealing, and made the manipulations accordingly. They should also not have made their 

participant’s rate each website on 20 different statements. This could possibly lead to fatigued 

participants, and in that way affect the validity of the study. 

Looking at the study from Thielsch et al. (2014), their participants were randomly assigned one of three 

conditions. In the first condition, the participants were asked to answer four questions. In the second, 

the participants were asked to visit a website that was known to them and then answer four questions 

related to that particular website. In the third condition the users were instructed to select an unknown 

website. Letting the user’s visit a site that is known to them might bias their opinions about the site, 

choosing a website that they know and possibly like. Letting the users search for unknown sites might 

also bias their opinions about the site because of their unconscious search behavior. In my opinion, 

giving this much control to the user in a quantitative study could influence the results in an unintended 

way. 

In a study by Kincl and Štrach (2012) the participants were asked to rate websites of all the business 

schools in the Czech Republic, a total of 44 websites. The participants were asked to assess the quality 
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of the website before and after a pre-assigned task and the study was performed in a controlled 

environment. The websites were presented in a random order, and the website of the business school the 

participant belonged to, was excluded. The participants were shown a website for five seconds before 

answering six statements. The participants were then asked to perform three tasks on the same website. 

Upon completing these tasks, they were asked to answer the same six statements. The aim of the study 

was to establish if the participants had changed their opinions about the site in relation to the success or 

failure of the tasks. Looking at this study, there are both positive and negative aspects. They used a 

controlled environment and presented the websites in a random order. However, similar to the study 

from Lee and Koubek (2010), there is also a risk of tired participants in this study. Rating that many 

websites while also having to perform tasks, will probably take a considerable amount of time. Having 

a study that takes too long might make the participants lose interest in the study, thus possibly affecting 

both the time to perform the tasks and the answers they give to the statements. And therefore also 

affecting the validity of the research.       

Trost (2014) points out the importance of questioning the choice of method as well as discussing the 

pros and cons of the method selected. By analyzing the pros and cons of previous research (Lee and 

Koubek, 2010; Thielsch et al., 2014; Kincl and Štrach (2012), a better understanding of current research 

within this field was gained. This helped to find the appropriate methodology for this thesis.  

Looking at the research papers this thesis was inspired by, important aspects of these studies needs to 

be highlighted. In the study from Reinecke et al. (2013), they let their participants perform the study 

twice in order to verify the consistency of the judgements. They also presented the websites in a random 

order to avoid order effects. They used the fact that the participants rated the website twice to calculate 

rating pairs. A pair that diverted more than two points on a 9-point Likert scale was disqualified from 

the results. These aspects had a strong impact in the research performed in this thesis. Looking at the 

study from Moshagen and Thielsch (2013), they let their participants view the screenshots and the 

VisAWI-S statements simultaneously. Each item in the questionnaire was also presented in a random 

order. Both of these aspects were considered when selecting the method for this thesis. Altaboli and Lin 

(2011) inspired the idea to compare objective characteristics with the subjective ratings of a website. 

3.1.1. Selecting participants 

Another important aspect is how the participants are selected. Graziano and Raulin (2013) states that a 

major concern in research is to obtain a sample that represents the population in order to generalize the 

results. In order to be able to make generalizations, the researcher must sample randomly from the 

population. That means that each participant selected should have an equal chance of being selected. It 

is very difficult to access the entire population when doing research. Graziano and Raulin (2013) claims 

that psychological research rarely employs random sampling from a target population since they are so 

difficult to access. Instead, using an ad hoc sample, draws the participants from an accessible population. 

This approach is mostly used in psychology research (Graziano and Raulin, 2013). In this thesis the 

participants will be drawn from the accessible population of university students in Uppsala and Gävle. 

Graziano and Raulin (2013) also emphasizes that caution is needed when generalizing results from ad 

hoc samples, and that these generalizations should concern groups that are similar to that sample. Since 

this thesis used participants from the target group of university students, it is possible to draw 

generalizations to that group. 
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3.2. Research method – Study 1 

3.2.1. Study design and procedure 

The first study uses a quantitative approach influenced by the studies from Tractinsky et al. (2006) and 

Reinecke et al. (2013). The participants were asked to rate screenshots of websites that were shown for 

only 500 milliseconds each. Reinecke et al. (2013) argues that the small exposure time captures the 

initial reaction of the user, rather than their opinions of the content of the site. A total of 50 websites 

were selected for this study. The websites selected where the career pages of Swedish IT-organizations. 

A total of 46 participants (25 females) with ages between 18 and 28 (mean age = 22,0) took part in the 

study. All of the participants were studying at Uppsala University. The participants were asked to take 

part of the study on a voluntary basis, and did not receive any compensation.  

The study was performed in a controlled environment using a laboratory at Uppsala University. The 

laboratory was a small room with a table and a desktop computer. The computer were running Windows 

7 and had a screen resolution of 1920x1080 pixels. The background was set to be all white in order not 

to affect the participants in a way that a colorful background might have. Demographic information such 

as gender, age, current educational level and country of residence were collected using an online survey 

tool called SurveyGizmo. All participants stated that they were university students living in Sweden, 

thus confirming that they belonged to the target audience of this thesis. None of the participants indicated 

that they were colorblind. Each participant were given written test instructions after they filled out the 

demographic information. This made sure that each participant was given the exact same instructions, 

since verbal instructions have the risk of being slightly different for each participant. The written 

instructions were presented in the same online survey tool. The survey tool could not present the 

screenshots for 500 ms. The loading times of the screenshots in the web browser prevented the them 

from being presented exactly 500 ms. SurveyGizmo was therefore not used for the experiment. Similar 

to the study by Tractinsky et al. (2006), a software was built in order to control the display time and 

collect the user data. The software was built to display each screenshots for 500 milliseconds and to 

present them in a randomized order for each participant. Presenting the screenshots in a random order 

was in accordance with the studies from both Tractinsky et al. (2006) and Reinecke et al. (2013). 

Showing the screenshots in a random order for each participant helped to reduce the effects the order 

might have. If the screenshots would have been presented in the same order for each participant, the 

order might have affected their ratings. If the users were tired, their ratings of the screenshots in the end 

of the experiment might have been affected. Presenting them in a different order each time meant that 

different screenshots were presented last for each participant. 

Once the participants had read and understood the test instructions the computer program was launched 

in the middle of the screen. The participants were asked to rate screenshots of the websites on a 9-point 

Likert Scale ranging from “Very Unattractive” to “Very Attractive”. The 9-point Likert Scale was used 

in accordance with the study by Reinecke et al. (2013). The screenshots were only shown for 500 

milliseconds but the participants had unlimited time to make their decision once the screenshot had 

disappeared. Showing the screenshots for a very limited time prevented the participants from being 

affected by the content of the websites. 
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Figure 1. The images above show the software created for investigating user’s first impressions. In the 

image to the left a screenshot is being displayed to the participant. The right image shows how it 

looked when the screenshot had disappeared. The “Next” button was not shown until the screenshot of 

the website had disappeared. When the participant were satisfied with their judgement they clicked on 

the “Next” button and the next screenshot were presented.    

Similar to the study from Reinecke et al. (2013), the participants were asked to rate the websites in two 

phases. After rating the 50 websites for the first time, the participants were asked to rate the same 

websites again, in a different randomized order. By asking the participants to rate the same websites a 

second time, the consistency of the ratings could be measured. In accordance with Reinecke et al. 

(2013), rating pairs with deviations of more than two points were excluded from the results of the test. 

Given the fact that 50 websites were rated by 46 participants, a total of 4600 individual ratings were 

received. Since the participants rated each website twice, a total of 2300 rating pairs were received. 

The rating pairs that deviated more than two points were excluded from the results and the valid 

ratings added up to a total of 2132 pairs. Only 168 rating pairs (7.3 %), were excluded from the results 

of this study. When the participants had rated the websites for the second time, the study was 

completed and they were thanked for their participation, and any questions the participants had 

regarding the study were answered. 

3.2.2. Ethical aspects 

Before the selection of method, it is important to consider the ethical aspects related to the research. No 

study is so important that it could justify a breach in ethics (Trost, 2014, p 28). According to Graziano 

and Raulin (2013), it is the personal responsibility of each researcher to conduct research in an ethical 

manner. The author emphasizes two key aspects, namely to protect the participants in the study as well 

as to perform the research in an accurate and honest way. In this first study, the demographic information 

collected was the participant’s age and gender. The participants were anonymous and an individual can 

not be traced back to this study. According to Vetenskapsrådet (2002) the researcher should not be able 

to identify the individual that provided the collected data. 

All participants read the instructions for this study and were free to leave at any point if they felt 

uncomfortable or if they did not want to participate. This was in accordance with the principles from 

Vetenskapsrådet (2002) that states that all participants should be made aware of the fact that their 

participation in the study is on a voluntary basis and that they have the right to leave at any point. Once 

the participants had completed the study all of their questions were answered, related to the goals and 

objectives with the experiment in particular and the idea behind the thesis in general. 
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3.2.3. Validity and reliability 

Holme and Solvang (1997) claims that the validity of the study is dependent on what is measured and 

how well this is stated in the research question. The reliability is related to how the measurements are 

done and how careful the information is handled. An important aspect that raises the reliability of a 

study is to control that no data is inputted incorrectly (Holme and Solvang, 1997). The average values 

for the rating pairs were carefully calculated. In an effort to improve the accuracy, large parts of the data 

was calculated twice, in order to identify if any mistakes had been made.  

Good measures give consistent results regardless of the researcher doing the measuring. This is a sign 

of the reliability of the measure. The concept of test-retest reliability relates to the fact that stable 

variables should produce similar scores if participants are tested at two different times (Graziano and 

Raulin, 2013). In this study the participants performed the same test two times. As mentioned above, 

only 7,3% of the rating pairs deviated more than 2 points on the 9-point Likert scale. The initial 

judgements from the participants were often true, hence the test-retest reliability for this study was 

relatively high. Graziano and Raulin (2013) also states that repeated testing can threaten the internal 

validity. But at the same time emphasizing that these effects are mostly related to tasks where the 

participant’s skill is being measured. In this study, the participants only rate the screenshots and their 

performance were not being investigated. 

Graziano and Raulin (2013) points out that researchers might bias the sample of participants by only 

approaching people who seem likely to cooperate. Using that knowledge, all students were approached, 

not excluding individuals that seemed less likely to participate. Another aspect related to sampling bias 

is the fact that a sample might over represent or under represent ethnic groups and people from different 

socioeconomic levels (Graziano and Raulin, 2013). In contrary to many other countries, the education 

in Sweden is free and could therefore, at least in theory, include people from all socioeconomic levels. 

The demographic information collected in this study did not include questions about ethnicity or 

socioeconomic level. It is therefore a risk that the sample used in this study did over or underrepresent 

these groups.   

The researcher might also give away cues to the participants on how they are expected to behave. 

Graziano and Raulin (2013) calls it demand characteristics. This study only uses written test instructions, 

so that all participants received the exact same instructions. Had they been given verbally each time, 

they would have differed slightly each time as well. Written instructions prevents the researcher from 

giving away cues when trying to explain the procedures of the study. 

There are ways to increase the control over independent variables and reduce the threats to internal 

validity. By using a laboratory many extraneous variables could be eliminated (Graziano and Raulin, 

2013). Another control procedure is replication. A detailed description of the research enables other 

researchers to replicate the work (Graziano and Raulin, 2013).  

Sequence effects is another confounding variable (Graziano and Raulin, 2013). This study tries to 

eliminate sequence effects by showing the screenshots in a random order. Displaying several 

unappealing websites in a row before showing a visually appealing website might make the participants 

rate that screenshot higher than they would have done, had the screenshot been displayed after two 

visually appealing ones. Presenting the screenshots in a randomized order each time help to eliminate 

the sequence effects. Subjects effect can make participants change their behavior when taking part of a 

study (Graziano and Raulin, 2013). An experiment is often performed in an artificial setting far from 
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the participant’s natural environment. Since this study is performed in a laboratory, it could have 

influenced the participant’s behavior. 

Another confounding variable that could be related to this study is the diffusion of treatment. According 

to Graziano and Raulin (2013) participants that are in proximity to one another, are able to communicate 

with each other, and could therefore give away the procedures of the research. In this study, students 

from Uppsala University participated. They could have communicated with their fellow students and 

might have influenced the study in that way. But it is hard to know if the participants spoke to each other 

about the experimental conditions, but it cannot be ruled out.  

Graziano and Raulin (2013) points to a threat in statistical validity with the possibility that the measures 

used are unreliable. This study builds upon the work of Lindgaard et al. (2006), Tractinsky et al. (2006) 

and Tuch et al. (2012) as well as Reinecke et al. (2013). Using previously studied measures lowers the 

risk of low statistical validity. 

3.2.4. Short summary 

A total of 46 participants rated 50 screenshots of websites on their visual appeal using a 9-point Likert 

scale. The study was performed in a controlled environment, using a laboratory at Uppsala University. 

Demographic information was collected using an online survey tool called SurveyGizmo. A software 

was built in order to control the display time and collect the user’s inputs. The screenshots were 

presented in a random order for each participant. The participants were asked to rate the screenshots in 

two phases, presenting the screenshots in a new random order in the second phase. Rating pairs that 

deviated more than two points on the 9-point Likert scale were excluded from the results. 

3.3. Research method - Study 2 

3.3.1. Study design and procedure 

The second study used the results from the first study as a basis, selecting the ten highest rated websites 

along with the ten lowest rated ones. The procedure of the second study was different, were the display 

time of the screenshots was unlimited. The participants were also asked to rate the websites on two 

statements. A study should not take too long, since that could affect the participant's ratings. The 30 

websites that did not make the top ten or the bottom ten was therefore excluded from this experiment. 

Similar to the first study, this study used a quantitative approach. The VisAWI-S questionnaire 

developed by Moshagen and Thielsch (2013) was used to capture the subjective opinions.  

A total of 82 participants (47 female), aged between 18 and 32 (mean age = 22,8), completed the study. 

None of the participants taking part in this study took part in the first study, making it a between subjects 

comparison.   Contrary to the first study, were a lab was used, participants taking part in the study could 

instead use their own computer. The participants were asked to take part voluntarily and did not receive 

any compensation. Students from both Gävle University and Uppsala University took part in the study. 

Similar to the first study, the online survey tool SurveyGizmo was used. This study did not use restricted 

display times of screenshots and SurveyGizmo could therefore be used throughout the whole study. All 

participants that agreed to take part in the study were given a link to the online survey. The study took 

approximately ten minutes to complete. Five participants did not complete the whole study and their 

results were therefore excluded from the study. Many verbally agreed to participate in the study but did 

not do so. This was different from the first study, when a lab was used. In that study, all participants that 

verbally agreed actually participated shortly thereafter as they were shown to the location of the lab.     
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The study started with the participants filling out demographic information such as gender, age, current 

educational level and country of residence. The last two factors made sure that the participants taking 

part of the study belonged to the target audience of this thesis. One of the participants indicated that he 

were colorblind and was therefore excluded from the results. Upon completing the demographic 

information, each participant was then given written test instructions. All of the participants were 

therefore given the exact same instructions. Moshagen and Thielsch (2013) used a 7-point Likert scale 

in their study. The first study was inspired by Reinecke et al. (2013), and used a 9-point Likert scale. In 

order to be able to compare the results between the first and the second study in this thesis, the 9-point 

Likert scale was used in this experiment as well. 

The experiment started when the participants had read the instructions. All participants rated all of the 

20 screenshots. As mentioned, the statements from VisAWI-S was used. However, only two of the four 

VisAWI-S statements were presented along with each screenshot. Similar to the first test, the order of 

the screenshots were randomly presented to each participant, to prevent order effects. The statements 

presented with each screenshots was also randomly selected. Only presenting two statement with each 

screenshots had two advantages. Firstly, if all four statements were presented along with each 

screenshots there would have been a risk of weariness among the participants. Presenting the two 

statements in a random order were meant to help the participants to keep their attention level throughout 

the whole test. Secondly, only presenting two statements prevented scrolling. Unfortunately, participants 

performing the test on a laptop would have had to scroll in order to see the statements along with the 

screenshot being rated. The aim was that the participants should be able see the website and the 

statements at the same time, to remind them of which screenshot they were rating. Only presenting two 

statements prevented the effects the scrolling might have had. After they rated all of the 20 websites the 

experiment was completed, the participants were sent to a page thanking them for their participation. 

SurveyGizmo was then used to collect the results from the study along with the demographic 

information for each participant. 

3.3.2. Ethical aspects 

Holme and Solvang (1997) points out the importance of respect to our fellow human beings when it 

comes to all research. The authors emphasize the importance of a voluntary participation as well as a 

protection of the participant’s integrity. In this second study, the participants recruited performed the 

study on their own computer. Similar to the first study, the participants only entered demographic 

information such as age and gender and could therefore not be traced back to a certain individual, in 

accordance with the principles from Vetenskapsrådet (2002). None of the participants could be linked 

back to the answers that they provided in the experiment. Graziano and Raulin (2013) points out the 

importance of autonomy, the participants right to decide if they want to participate in the study or not, 

and the fact that researchers must give sufficient information in order for the participants to make an 

informed decision. A principle that is also stated in Vetenskapsrådet (2002). The participants were given 

a link to the online questionnaire and could quit the experiment at any point. 

3.3.3. Validity and reliability 

In the first study there was a risk of giving away cues to the participants on how they are supposed to 

behave. A term Graziano and Raulin (2013) called demand characteristics. This is not the case when the 

participants are asked to perform the study on their own computer. However, the second study is also 

less controlled than the first one, performed in a laboratory, and therefore also in more risk to the threats 

of internal validity. This study presents the screenshots in a random order for each participant, in an 

effort to reduce the sequence effects, stated by Graziano and Raulin (2013). Contrary to the first study, 
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this study is not performed in an artificial setting. Hence the users are less likely to change their behavior 

when taking part of this study. Compared to the first study, this would reduce the subject effects, stated 

by Graziano and Raulin (2013). 

Another aspect, pointed out by Graziano and Raulin (2013), is that diffusion of treatment can occur if 

participants in close proximity are able to communicate with each other. They can therefore give away 

the procedure of the study and in that way influencing the results as well. This is an ever greater risk in 

the second study. Some of the participants that were recruited were sitting in groups studying, and the 

whole group agreed to take part in the study. In these cases they were told to avoid talking to each other 

about the study until all of them had completed the experiment. Although, there is no way to know if 

they followed these instructions. 

3.3.4. Short summary 

The second study used the results from the first study as a basis, selecting the ten highest rated 

websites along with the ten lowest rated ones. The participants taking part in this study used their own 

computer, contrary to the first study performed in a laboratory environment. Also different from the 

first study, the display time of the screenshots were not controlled. All participants that agreed to take 

part in the study were given a link to the online survey, where they filled out their demographic 

information and performed the study. A total of 82 participants rated the 20 websites presented in a 

random order for each participant. Each website were presented with two randomly selected 

statements from the VisAWI-S questionnaire. The participants used a 9-point Likert scale to indicate 

their views. Since the statements were presented randomly for each screenshot, all four statements 

were given ratings for all of the 20 screenshots.  

3.4. Research method – Study 3 

3.4.1. Study design and procedure 

The first two studies investigated the subjective impressions of university students in relation to career 

websites of organizations. This part of the thesis considered the objective, countable, characteristics of 

these websites. Inspired by Altaboli and Lin (2011), five countable characteristics were used; number 

of visual objects, number of different sizes of visual objects, JPEG file size, number of different font 

types and number of images. Since the users rated screenshots of websites and not the full scrollable 

versions, the screenshots were used as a substrate for counting the above mentioned characteristics.  

However, the above mentioned characteristics does not account for color. Altaboli and Lin (2011) points 

out that it is unclear how to express the effects of colors using numerical values. Several researchers 

(Bonnardel et al., 2011; Reinecke et al, 2013; Reinecke and Gajos, 2014) looked at color as an important 

aspect of the visual aesthetics of websites. They all used different ways of investigating how colors 

might impact the user’s opinions on the visual aesthetics of websites. Reinecke et al. (2013) used a 

colorfulness model based on a computation of the average saturation of colors of a website screenshot. 

However, the computational model used in this thesis was slightly different. An online tool developed 

by Krzywinski (2015), the “Image Color Summarizer”, was used to calculate the average RGB-value of 

the screenshots. Similar to Reinecke et al. (2013) the screenshots were used as a basis. The online tool 

also provided information such as histograms of hue and saturation. However, for the purpose of this 

thesis, the average RGB-value was found to be the most interesting values to be considered. 
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In order to be able to count the number of objects on the screenshots, a definition of what an object is, 

was needed. Altaboli and Lin (2011) did not describe the procedure in detail.  This thesis therefore used 

the definition by Feldman (2003), who defines visual objects in terms of the hierarchical organization 

of visual scene interpretations rather than just the object's physical properties. When a coherent object 

breaks in two and the two parts take on a generic relationship, the new configuration will be considered 

to be two objects. However, when two distinct objects are affixed to each other in a non-accidental way, 

they are considered to be one of the same (Feldman, 2003). 

 

  

 

  

 

Figure 2. The two top images above are examples of screenshots used in the first study. The two bottom 

images are versions of the same screenshots with the visual objects replaced by black squares. In the 

first example (to the left) the logotype is considered to be a visual object and is therefore removed with 

a black square. The search area with the magnifying glass in the search area are counted as one object. 

The blue background has a pattern but is clearly connected in a non-accidental way and is also counted 

as one object. The two images are also considered as visual objects and are the two remaining objects 

to remove. The only things remaining are the links and the text of the website. In this first example, the 

screenshot have five visual objects with five different sizes of visual objects.  

Looking at the second example (to the right) the logotype is considered to be one object and is removed. 

The social media icons to the top right is also considered to be one object since they are linked together 

in a non-accidental way. The image in the center is also removed, along with the two squares to the 

right. The two squares are however considered to be one object, since they are affixed to each other in 

a non-accidental way, in accordance with the definition from Feldman (2003). The footer in the bottom 

of the page contains a logotype but are considered to be one object since they are not broken apart. 



22 

 

Removing the visual objects from this screenshot only leaves the menu, the links and the text of the 

website. In the second example, the screenshot also consists of five visual objects with five different 

sizes. However, the placement and the sizes of the objects differs significantly in the two examples used.   

All screenshots were saved as JPEG files using the same settings as well as the same resolution (700x525 

pixels). Using Windows, the image size is displayed by right-clicking the image and selecting its 

properties. The image size of all screenshots were collected in this manner.  

The number of fonts used was calculated using a web-plugin called Fount. The plugin was installed as 

a bookmark in the browser and when activated it displayed the font size, style and weight when moving 

the mouse over a text area. Calculating the fonts used looking at the source code would have given a 

false result. With the screenshots used as a substrate for counting the number of fonts used, fonts not 

shown in the screenshot would have been counted using the source code of the website. Instead, only 

the visible text in the screenshots were counted using the web-plugin. In the first example (to the left) 

two font types were used with one font for the menus and another for the text. In the second example 

(to the right) two fonts were used. All text including the menu used the same font but the button on the 

top right used a different font, giving the total of two fonts for that website as well. Even if the fonts in 

the two examples were different from each other, only the number of fonts were calculated.   

The number of images did not include icons, logotypes and illustrations. In the first example, the blue 

background with a pattern was considered to be an illustration and therefore not an image. Calculating 

the number of images in that way meant that the website in the first example had two images. In the 

second example, the logotypes and the social media icons were excluded, hence that website only 

contained one image. The same principles were used as a basis for counting all of the characteristics for 

all of the websites. 

3.4.2. Ethical aspects 

Graziano and Raulin (2013) emphasizes the fact that the responsibility lies with each researcher to 

conduct the research in an ethical manner. The research should be performed in an accurate and honest 

way. Vetenskapsrådet (2002) states that ethical principles are not supposed to replace the researchers 

own judgements and responsibilities, rather to provide a basis for the researcher's own reflections and 

insights in relation to the ethics of research. Investigating the objective characteristics of the websites 

did not involve any participants. The ethical aspects related to this study is rather to openly present the 

findings and how they were calculated. 

3.4.3. Validity and reliability 

In order to raise the reliability of the counted characteristics, a fellow student was asked to perform an 

independent count, using the same principles as described above. All of the characteristics were counted 

individually. Having two people count the website characteristics helped to avoid the results being 

affected by the subjective opinions of the researcher. When differences were found, the above mentioned 

principles were used as a basis for a discussion in order to solve the discrepancy. The principles were 

however very clear and only a few cases lead to a discussion. Providing a detailed description of how 

the objective characteristics were counted makes this research replicable. Graziano and Raulin (2013) 

argues that researchers needs to make their procedure clear, so that other researchers will be able to 

replicate the work. 
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3.4.4. Short summary 

Objective, characteristics were counted for all of the screenshots in this thesis. Five countable 

characteristics were used; number of visual objects, number of different sizes of visual objects, JPEG 

file size, number of different font types and number of images. These characteristics were adapted from 

a study by Altaboli and Lin (2011). Since the users rated screenshots of websites and not the full 

scrollable versions, the screenshots were used as a substrate for counting the above mentioned 

characteristics. An online tool developed by Krzywinski (2015), the “Image Color Summarizer”, was 

used to calculate the average RGB-values.  

3.5. Statistical treatment of the data 

Boslaugh (2008) states that the Pearson product-moment correlation coefficient (r), often referred to as 

Pearson’s r, is a measure of the linear association between two independent continuous variables (x and 

y), that are measured on the same individuals or units. This thesis will use Pearson’s r to calculate the 

correlations for this research. The reason for using this method is that it is the most common method for 

investigating linear relationships. The statistical significance of the results will also be calculated 

(indicated by their p-value). Excel will be used for calculating the p-values for all of the correlations. 

Correlations with a p-value lower than 0.05 are considered to be statistically significant. Correlations 

with a p-value lower than 0.01 shows an ever greater significance. The results from all of the 

calculations, along with the statistical significance for these results, will be presented in the following 

chapter. 

In the first study, the participants rated the websites twice. A mean value was therefore calculated so 

that each participant had only one value per screenshot. In the cases where the ratings deviated more 

than two points on the 9-point Likert scale, the rating was deemed unqualified and were given a “No 

valid score” heading instead.  The total score for a website was calculated as well as the number of “No 

valid score”. The number of the “No valid score” were subtracted from 46 (the total amount of 

participants) and the mean value for the website could be calculated.  

The second study randomly presented two of the statements from the VisAWI-S along with the 

screenshots. With 82 participants each website received 164 ratings, divided among the four statements. 

The lowest amount of ratings a specific statement received was 29 while the highest amount was 50 

ratings. The total score for each statement were calculated, and then divided by the amount of ratings 

that specific statement received. Each website were therefore given an average score for all of the four 

statements, even if the individual participant only rated two statements per screenshot.   

The results from the first study was then used as the x-value to calculate the Pearson’s r, with each of 

the VisAWI-S statements as the y-value. These calculations showed if there were any correlations 

between the results from the first study to any of the VisAWI-S statements from the second study. 

The results from the first study was also used as the x-value for calculating the Pearson’s r, using the 

objective characteristics as the y-value. These calculations showed if there were any correlations 

between the results from the first study and the objective characteristics. All of the 50 websites from the 

first study was compared to the calculated characteristics of all 50 sites. 

The average results for each website from all four statements in the second study was also used as the 

x-value for calculating the Pearson’s r, using the objective characteristics as the y-value. These 

calculations showed if there were any correlations between the results from the second study and the 

objective characteristics.  
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4. Results 

The previous chapter gave a detailed description regarding the research methods used in this thesis. This 

chapter presents the results from the above mentioned studies. 

4.1. Study 1 - Subjective first impressions of visual aesthetics 

A total of 50 screenshots of career websites were given ratings on their visual appeal. The ratings were 

given on a 9-point Likert scale ranging from “Very Unattractive” to “Very Attractive”. The highest rated 

website was given the average score of 6,26 while the lowest rated site had an average of 3,50. The 

thirty websites not included in the second study rated between 5,40 to 4,21. The complete list, with all 

of the ratings from the first study can be found in Appendix 1. 

Table 2. The ten highest and the ten lowest rated websites rated from the first study. 

Website Average rating Website Average rating 

Apsis 6,26 Knightec 4,12 

Avalanche Studios 6,22 Alten 4,11 

Visma 6,06 HMS 4,07 

Cygate 5,93 Kentor 4,06 

Make IT 5,93 Fujitsu 4,06 

Scalado 5,90 Combitech 4,03 

Accedo 5,82 Mycronic 3,96 

IT-mästaren 5,68 Crepido 3,81 

Lemontree 5,54 Mobytech 3,79 

HiQ 5,53 Softronic 3,50 

 

   

 

Figure 4. The images above represents the three highest rated websites from the first study, with Apsis 

to the left, Avalanche Studios in the middle and Visma to the right. 
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Figure 5. These images represent the three lowest rated websites from the first study, with Crepido to 

the left, Mobytech in the middle and Softronic to the right. 

4.2. Study 2 - Subjective impressions using the VisAWI-S 

The second study used the ViSAWI-S questionnaire to capture the participants subjective opinions 

regarding four given statements; “Everything goes together on this site”, “The layout is pleasantly 

varied”, “The color composition is attractive” and “The layout appears professionally designed”. The 

ten highest and the ten lowest rated websites from the first study were used as a basis for this study. The 

results from each statement is presented in a corresponding table below. 

Table 3. The results from the VisAWI-S statement “Everything goes together on this site”. 

 

Website Average rating Website Average rating 

Visma 6,95 HMS 6,20 

Lemontree 6,88 Mobytech 6,19 

Accedo 6,80 Avalanche Studios 6,13 

Scalado 6,77 Cygate 6,00 

Fujitsu 6,68 Alten 5,86 

IT-mästaren 6,67 Combitech 5,81 

Apsis 6,61 Knightec 5,66 

Make IT 6,49 HiQ 5,46 

Crepido 6,24 Softronic 5,30 

Kentor 6,22 Mycronic 5,17 
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Figure 6. The three images above rated highest for the VisAWI-S statement “Everything goes together 

on this site”, with Visma to the left, Lemontree in the middle and Accedo to the right. 

   

Figure 7. The three images above received the lowest average ratings for the VisAWI-S statement 

“Everything goes together on this site”, with HiQ to the left, Softronic in the middle and Mycronic to 

the right. 

Table 4. The results of the second VisAWI-S statement “The layout is pleasantly varied”. 

Website Average rating Website Average rating 

Avalanche Studios 7,02 Apsis 5,40 

Accedo 6,79 Knightec 5,36 

Scalado 6,46 Kentor 5,35 

IT-Mästaren 6,40 Make IT 5,27 

Cygate 6,29 Alten 5,13 

Visma 6,06 HMS 4,91 

HiQ 5,98 Crepido 4,89 

Fujitsu 5,89 Softronic 4,38 

Lemontree 5,79 Mobytech 4,30 

Combitech 5,67 Mycronic 3,87 
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Figure 8. The three images above rated highest for the VisAWI-S statement “The layout is pleasantly 

varied”, with Avalanche Studios to the left, Accedo in the middle and Scalado to the right. 

 

   

Figure 9. The three images above received the lowest ratings for the VisAWI-S statement “The layout 

is pleasantly varied”, with Softronic to the left, Mobytech in the middle and Mycronic to the right.  

Table 5. The results of the third VisAWI-S statement “The color composition is attractive”. 

 

Website Average rating Website Average rating 

Avalanche Studios 7,29 Combitech 5,51 

Scalado 7,29 HiQ 5,45 

Accedo 6,98 Crepido 5,16 

Visma 6,23 Fujitsu 5,08 

IT-Mästaren 6,10 Alten 4,76 

Cygate 6,07 Knightec 4,66 

Lemontree 5,95 Softronic 4,36 

Make IT 5,86 HMS 4,02 

Apsis 5,86 Mobytech 3,70 

Kentor 5,60 Mycronic 3,62 
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Figure 10. The three images above rated highest for the VisAWI-S statement “The color composition is 

attractive”, with Avalanche Studios to the left, Scalado in the middle and Accedo to the right. 

 

  
 

 

Figure 11. The three images above received the lowest ratings for the VisAWI-S statement “The color 

composition is attractive”, with HMS to the left, Mobytech in the middle and Mycronic to the right. 

Table 6. The results from the VisAWI-S statement “The layout appears professionally designed”. 

 

Website Average rating Website Average rating 

Visma 7,53 Make IT 6,35 

Avalanche 7,39 HiQ 6,31 

Accedo 7,24 HMS 6,03 

Scalado 7,09 Knightec 5,72 

Lemontree 6,90 Combitech 5,67 

Apsis 6,74 Alten 5,62 

Fujitsu 6,65 Crepido 5,42 

IT-Mästaren 6,55 Mobytech 4,97 

Kentor 6,44 Mycronic 4,95 

Cygate 6,42 Softronic 4,86 
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Figure 12. The three images above rated highest for the VisAWI-S statement “The layout appears 

professionally designed”, with Visma to the left, Avalanche Studios in the middle and Accedo to the 

right. 

   

Figure 13. The three images above received the lowest ratings for the VisAWI-S statement “The layout 

appears professionally designed”, with Mobytech to the left, Mycronic in the middle and Softronic to 

the right. 

The results from the first study was used as the x-value to calculate the Pearson product-moment 

correlation coefficient (r), with each of the VisAWI-S statements as the y-value. The correlations 

between the two studies are presented in the table below.  

Table 7. Correlations between the VisAWI-S statements and the ratings of first impressions. 

 

The VisAWI-S statements Correlations to the first study 

Everything goes together on this site +0,60** 

The layout is pleasantly varied +0,90** 

The color composition is attractive +0,81** 

The layout appears professionally designed +0,86** 

* Significant at 0.05, ** significant at 0.01 

As made clear from the table above, three out of the four statements from the VisAWI-S showed high 

correlations to the first study, with only “Everything goes together on this site” not having as strong 

correlation as the other statements. All of the statements were significant where p < 0.01.   
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4.3. Study 3 - Objective characteristics 

Five objective characteristics were adapted from the study of Altaboli and Lin (2011). The complete list 

for all counted characteristics can be found in Appendix 2. The aspect of color was calculate using the 

“Image color summarizer”, and the average RGB-vales are presented along with their color 

representation.  

Table 8. An overview presenting the minimum, maximum and average values for the objective 

characteristics. 

Characteristics Min Max Average 

Number of visual objects 1 15 6,1 

Number of different sizes of visual objects 1 14 5,6 

JPEG file size (in Kbytes) 133 358 221,3 

Number of different font types 1 4 2,6 

Number of images 0 9 2,0 

 

Table 9. The objective characteristics compared to the subjective user ratings of first impression.  

Characteristics Correlations to the first study 

Number of visual objects – 0.13 

Number of different sizes of visual objects – 0.13 

JEPG file size + 0.25 

Number of different font types – 0.15 

Number of images – 0.02 

* Significant at 0.05, ** significant at 0.01 
 
None of the objective characteristics showed strong correlations to the results from the first study 

where the participant’s first impressions were captured. None of these results were statistically 

significant.  

Table 10. The objective characteristics compared to the subjective user ratings given to the four 

statements of the VisAWI-S.  

Characteristics VisAWI-S statements Correlations 

Number of visual objects Everything goes together on this site 

 

+0,16 

 The layout is pleasantly varied 

 

-0,25 
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 The color composition is attractive 

 

-0,25 

 The layout appears professionally 

designed 

 

-0,12 

Number of different sizes of visual 

objects 

Everything goes together on this site +0,25 

 The layout is pleasantly varied 

 

-0,12 

 The color composition is attractive 

 

-0,10 

 The layout appears professionally 

designed 

-0,01 

JEPG file size Everything goes together on this site 

 

+0,22 

 The layout is pleasantly varied 

 

+0,51* 

 The color composition is attractive 

 

+0,41 

 The layout appears professionally 

designed 

 

+0,33 

Number of different font types Everything goes together on this site 

 

-0,24 

 The layout is pleasantly varied 

 

-0,06 

 The color composition is attractive 

 

-0,16 

 The layout appears professionally 

designed 

 

-0,08 

Number of images Everything goes together on this site 

 

-0,15 

 The layout is pleasantly varied 

 

+0,11 

 The color composition is attractive 

 

+0,04 

 The layout appears professionally 

designed 

+0,08 
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* Significant at 0.05, ** significant at 0.01 
 
None of the VisAWI-S statements were correlated to the objective characteristics adapted from Altaboli 

and Lin (2011). Only one of the measures, “The layout is pleasantly varied” related to JPEG file size, 

was statistically significant with p < 0.05.   

Apart from the objective characteristics adapted from the study by Altaboli and Lin (2011), the average 

RGB-values were also calculated. The websites are listed according to how well they performed in the 

first study. Their average RGB-values are presented along with a visual representation of that value. 

Table 11. The average RGB-values and their visual representation. 

 

Website Average  

RGB-value 

Visual 

representation 

Website Average  

RGB-value 

Visual 

representation 

Apsis (165,157,143) 
 

Knightec (236,235,234) 
 

Avalanche 

Studios 

(92,80,83) 
 

Alten (217,218,218) 
 

Visma (115,114,114) 
 

HMS (229,232,235) 
 

Cygate (115,114,114) 
 

Kentor (213,205,206) 
 

Make IT (90,91,92) 
 

Fujitsu (239,233,233) 
 

Scalado (45,39,34) 
 

Combitech (219,221,224) 
 

Accedo (131,139,143) 
 

Mycronic (233,234,233) 
 

IT-mästaren (57,57,58) 
 

Crepido (230,216,215) 
 

Lemontree (211,188,137) 
 

Mobytech (243,244,245) 
 

HiQ (137,134,135) 
 

Softronic (193,107,106) 
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5. Analysis 

The previous chapter presented the findings for this thesis. This chapter will highlight the important 

aspects from these findings while connecting them to the literature. 

5.1. Comparison of first impression ratings with the VisAWI-S 

statements 

In the first study, influenced by Reinecke et al. (2013), the user ratings of the fifty websites indicated 

differences in the ratings with the highest rated site given an average rating of 6,26 while the lowest 

only received an average of 3,50. However, without the second study it would have been hard to know 

if the judgements from the first study could be trusted or not. However, studies from Lindgaard et al. 

(2006), Tractinsky et al. (2006) and Tuch et al. (2012) all claimed that the users can establish a lasting 

opinion of a website within less than a second. The correlations found between the two studies was 

strong, especially given the fact that the experimental conditions of the two studies were different. The 

participants in the first study only got to see the screenshots for 500 milliseconds while the participants 

in the second study viewed them for as long as they liked. The participants in the first study evaluated 

the screenshots in a controlled environment while the participants in the second study could use their 

own computer. Given the results of the two studies, it is possible to claim that the participants in the first 

study were able to give consistent ratings of the visual appeal of websites, even with as limited time as 

500 milliseconds. As Lindgaard et al. (2011) points out, visually unappealing websites are rejected very 

quickly and the objective quality of the information presented is unrelated to the initial judgement of the 

user. The participants in the first study did not get a chance to familiarize with the contents of the sites. 

They did however rate the sites in a similar way to the participants in the second study. 

The differences between the highest and the lowest user ratings were also clear in the second study, were 

the VisAWI-S developed by Moshagen and Thielsch (2013) was used. However, how big the differences 

between the highest and the lowest rating varied depending on the four statements. The most notable 

difference was found in the statement “The color composition is attractive”, with the highest rated 

website, Avalanche Studios, given an average rating of 7,29 while the lowest rated website, Mycronic, 

only received an average of 3,62. Both Zusman and Landis (2002) and Braddy et al. (2008) points to the 

use of colors as an important factor for enhancing the attractiveness of a website. The correlation 

between the first study and the VisAWI-S statement regarding color had a positive correlation of +0,81. 

Color therefore seems to be an important aspect related to the aesthetics of websites, since the websites 

given a high rating in the first study was also perceived to have an attractive color composition in the 

second study.  

Even if the color composition had the most difference between the highest and the lowest average rating, 

the difference was almost as high with the statement “The layout is pleasantly varied”. Avalanche 

Studios rated the highest for this statement as well given an average rating of 7,02, and similar to the 

last statement Mycronic rated the lowest again with 3,87. The correlation between the ratings of this 

statement and the first study was even higher with a positive correlation of +0,90. Moshagen and 

Thielsch (2010) relates this factor to the diversity of a website. Hence, if a website was considered to be 

diverse and varied, they were given higher user ratings.  

A strong correlation (+0,86) was also found between the first study and the statement “The layout 

appears professionally designed”. Visma received the highest average rating of all four VisAWI-S 

statements with 7,53. This was also higher than all average ratings from the first study. Softronic was 
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given the lowest rating for this statement given an average score of 4,86. This is actually the second 

highest score a website received ending up in last place. The overall scores for this statement were 

therefore generally higher than the other statements. The participants were less critical regarding this 

statement, with only seven of the twenty sites given an average rating under 6,0. 

The statement “Everything goes together on this site” did not have as strong correlation to the first study 

with only +0,60.  Similar to the last statement, Visma received the highest score for this statement as 

well with the average score of 6,95.  This statement had the lowest difference between the highest and 

the lowest score with Mycronic receiving an average of 5,17 in last place. The highest score for a last 

place finisher.  Moshagen and Thielsch (2010) connects this statement to simplicity and the balance of 

a website. The participants must have found the twenty websites in this study to be very cohesive, since 

only six of the screenshots given an average score under 6,0.    

Hirschfeld and Thielsch (2015) provided a basis for interpreting the scores from the VisAWI-S. The 

authors claimed that a rating of 4,5 on a 7-point Likert scale should be a cut-point for web designers to 

strive for. However, both the first and the second study in this thesis used a 9-point Likert scale. Using 

the cut-point suggested by Hirschfeld and Thielsch (2015) would therefore be wrong. Excluding the first 

study, since that used another approach than the VisAWI-S, a cut-point of 6,5 could be applied to this 

study. Applying a high cut-point would mean that only 21 of the 80 average scores given in the VisAWI-

S passed the bar. Seven websites were given an average score over 6,5 regarding the statement 

“Everything goes together on this site”. However, only three websites for the statement “The layout is 

pleasantly varied” as well as the statement “The color composition is attractive”. In the last VisAWI-S 

statement “The layout appears professionally designed”, a total of eight website made the cut-point of 

6,5. 

5.2. Comparing the objective characteristics with the subjective 

ratings from the two studies 

Looking at the first study, were the participants first impressions of visual aesthetics were captured, no 

strong correlations could be found between the subjective ratings and the objective characteristics 

adapted from Altaboli and Lin (2011). None of the characteristics showed any significant correlation to 

the subjective ratings, with JPEG file size having the strongest correlation of only + 0.25. 

 The same could be said for the second study, that adapting the VisAWI-S questionnaire, developed by 

Moshagen and Thielsch (2013). Again, JPEG file size showed the highest correlation with + 0,51 (to 

the statement “The layout is pleasantly varied”). A study from Mõttus et al. (2013) also adapted 

characteristics from Altaboli and Lin (2011), without finding any significant correlations.    

However, there are some important statistics to highlight. Four out of the five highest rated websites 

from the first study used only one image. Also, all of the websites that were rated amongst the top ten 

used one image or more. Two out of the three lowest rated websites did however not have any image at 

all. Baum and Kabst (2014) points out that the information presented could be heightened with the use 

of vivid and emotional images. Zusman and Landis (2002) even claims that the use of images can be 

more inviting than only using text. However, among the websites rated lowest in the first study, 

Combitech used five images and Kentor even used nine. 
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Analyzing the aspect of color, Kang et al. (2012) presented a cube for visualizing how RGB values are 

represented. The average RGB-values for the twenty websites, calculated by the “Image Color 

Summarizer”, gave an indication that the highest rated websites had lower RGB-values than the lowest 

rated websites. Applying the 8-bit representation of color, the lower the RGB-value the darker the color. 

Then 0 is representing the lowest value while 255 is representing the highest. Looking at the first study 

were the participants rated the visual appeal based on their first impression, websites using darker colors 

were preferred over lighter ones. Color was a characteristic that influenced the user's first impression, 

in accordance with the results of Bonnardel et al. (2011) pointing to color as an important aspect of the 

first impression of a website. However, the results from this thesis contradicts the findings of Lindegaard 

et al. (2011), that pointed to higher ratings of visual aesthetics for websites that used a bright background. 

The strong correlations between the first and the second study is evidence that darker colors were 

preferred in the second study as well. Looking at the VisAWI-S statement “The color composition is 

attractive”, the three sites that was given the highest scores were Avalance Studios (92, 80, 83), Scalado 

(45, 39, 34) and Accedo (131, 139, 143) all had low RGB-values. Looking at the three sites that were 

given the lowest scores to the same statement, HMS (229,232,235), Mobytech (243,244,245) and 

Mycronic (233,234,233) all had high RGB-values. Again indicating that the websites with the low RGB-

values were given the highest scores. 
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6. Discussion 

The previous chapter analyzed and highlighted the most important results while connecting them to the 

literature. This chapter attempts to provide answers to the research questions. This chapter also suggests 

possible directions for further research and reflects upon the possible limitations for this thesis. 

6.1. Answering the research questions 

Is it possible to utilize the user ratings of first impressions as a replacement for the ratings given in the 

VisAWI-S questionnaire? 

First of all, it is important to emphasis the complexity of trying to measure the visual aesthetics of 

websites. Moshagen and Thielsch (2010) developed the original VisAWI, aiming to capture the user's 

subjective ratings of the visual appeal. However, the original tool was an eighteen-item questionnaire, a 

very time consuming way of reaching that goal. Realizing how time consuming their tool was, 

Moshagen and Thielsch (2013) developed a shorter version called the VisAWI-S.  A tool they proved 

to work as a good approximation of the full-length version. Even if the VisAWI-S is a shorter version 

of the original instrument, the number of statements might be perceived as repetitive when investigating 

a larger pool of websites. However, there might still be advantages to use the VisAWI-S, since it covers 

four different areas of visual aesthetics. The tool investigates the simplicity, diversity, colorfulness and 

craftsmanship of a website. Even if a website gets overall high ratings, the tool can emphasize what area 

that is in need of improvement. As an example, a website can receive high scores on three out of the 

four facets, indicating to web developers what aspects of a website that is in need of improvement.  

In the first study, influenced by Reinecke et al. (2013), the participants only had to rate the screenshots 

based on their first impression of the visual appeal. With the 500 milliseconds viewing time, the study 

could be performed in a very quick way, while also covering a large pool of websites. The study took 

approximately ten minutes to complete per participant. That is including the fact that the participants 

rated the websites twice. The participant’s ratings were consistent with only 168 out of the 2300 rating 

pairs deviating more than two points on the 9-point Likert scale. This result confirmed the first 

hypothesis of this thesis, claiming that the participants would be able to give consistent ratings, in 

accordance with the research of Lindgaard et al. (2006), Tractinsky et al. (2006) and Tuch et al. (2012). 

 In the second study the participants only rated 20 screenshots of websites, but instead on two different 

statements. This experiment also took approximately ten minutes per participant, according to the data 

found in SurveyGizmo. The two studies was equal in how long they took for the participants to complete, 

but the participants in the first study provided a lot more ratings during that same time.  

The benefits of using the VisAWI-S is the fact that the four statements cover different aspects of visual 

aesthetics while the first impressions only captures the initial reaction of visual appeal. The benefits of 

using first impressions is the fact that it is less time consuming and a lot of websites can be covered in 

a short period of time, with a high level of consistency in the ratings. It is then important to realize that 

the two different ways of measuring visual aesthetics can be valid for different purposes. A web 

developer that is using several early design ideas to present to users might find it useful to investigate 

the user’s first impressions. That way the web developer will get an idea what design suggestion the 

users prefer. But if an organization is evaluating their existing website, the VisAWI-S tool might be the 

better alternative, since the four statements can reflect what area of the website that is in need of 

improvement. Even if there were a strong positive correlations between the first and the second study, 

the purpose and the goal of the research needs to be clear before deciding to use either the first 
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impressions or the VisAWI-S. This thesis found both methods useful for trying to capture the user’s 

ideas of the visual aesthetics of websites.    

Are there any correlations between the objective characteristics and the user’s subjective ratings of 

visual appeal? 

The subjective ratings from the first two studies did not show any significant correlations to the adapted 

characteristics from Altaboli and Lin (2011). The highest of the correlations was only +0.25 for the first 

study and +0.51 for the second, both for the characteristic of JPEG file size. They were however not 

high enough to indicate that a high file size of a screenshot would be an indicator of a highly rated 

website.    

Looking at the aspect of color, the highest rated websites used overall dark colors, while the lowest rated 

ones used bright colors. The numerical values were an indicator that the highest rated websites had low 

RGB-values while the lowest rated websites had high RGB-values. This contradicted the findings of 

Lindegaard et al. (2011) found that bright backgrounds lead to higher user ratings of visual aesthetics. 

This was also contrary to the second hypothesis of this thesis. Reflecting upon the results that websites 

with darker colors were preferred over websites using brighter colors, it is interesting to know if this 

only can be applied to the target audience of university students or if it can be generalized to the public 

in general. It would also be interesting to investigate whether these preferences were only culturally 

specific or if similar results can be found looking at a different target group. 

Reinecke and Gajos (2014) stated that participants with a higher educational level preferred less colorful 

websites. Since all of the participants in this thesis were university students, there is no way to compare 

the ratings to participants with a lower educational level. It would be interesting to see if the results 

would be different if a target audience of participants with a lower educational level were tested. 

Reinecke and Gajos (2014) also pointed to geographical location in relation to ratings of colorfulness 

claiming that countries that are in close proximity to each other share preferences. The authors stated 

that Swedes preferred a lower colorfulness compared to people from Greece. Looking at the study from 

Reinecke and Gajos (2014), is an indication that color preference is dependent on cultural background 

rather than being an objective measure.   

 To summarize, this thesis did not find any significant correlations to the adapted characteristics from 

Altaboli and Lin (2011), but the average RGB-values did seem to affect the participant’s ratings of the 

websites, with darker colors being preferred over lighter ones.  

6.2. Limitations 

The objective characteristics used overlooked certain aspects of the design. For instance, the number of 

fonts only gave an indication on how many fonts the website used. It would have been interesting to see 

if the font type affected the user ratings. The same can be said for the number of images. An image of a 

library and an image of a smiling person both counts as one image in this thesis. How they are perceived 

and how they affect the user's overall impression could however be vastly different. Hence only counting 

the number of images might not have been enough. Investigating what the images portrayed might have 

given more indications to why certain websites were given higher user ratings.  

Another limitation of this thesis is the lack of questions related to the participant’s job seeking 

experiences. This thesis should also have included questions related to the participant’s job seeking 

activities. It would have been interesting to know how many of the participants that actively searched 



38 

 

for employment. Another question could have investigated if they visited organizations websites to 

explore job opportunities before. This could have given a better foundation for using this target audience. 

A confounding factor for this thesis is the aspect of familiarity. In the first study, the screenshots of the 

websites were displayed for 500 milliseconds. Even with that limited viewing time, there is still a 

possibility that some of the participants recognized logotypes of the organizations in the study. There is 

also a possibility that the participants had visited some of the websites prior to the study, and therefore 

recognizing them. In the second study, the viewing time of the screenshots was unlimited, making it 

even easier for the participants to recognize the websites of the organizations. Looking back at two 

studies, this thesis should have included questions with each screenshot regarding the familiarity of the 

website, asking the participant if they had seen that website before or if they were familiar with the 

organization. Without asking this question, it is impossible to know if familiar websites were given 

higher ratings. If that aspect had been included, the analysis might have pointed to differences in ratings. 

Previous research (Lavie and Tractinsky, 2004; Tuch et al., 2010; Seckler and Tuch, 2012) pointed to 

symmetry as an important objective characteristic related to the visual aesthetics of websites. Not 

including that aspect as one of the objective characteristics to investigate, is therefore a limitation. Not 

finding any correlations to the objective characteristics found in Altaboli and Lin (2011) is limiting the 

conclusions that can be drawn from this study. More characteristics from previous research should also 

have been adapted in this thesis, with symmetry as the most evident example. 

6.3. Further research 

Further research should also look at different characteristics in order to find out if there is a relationship 

objective characteristics with subjective ratings. This thesis overlooked the aspect of symmetry, and it 

would therefore be interesting to see if the subjective ratings from this thesis would have a strong 

correlation to the symmetry of the investigated websites. Further investigation of the VisAWI-S tool is 

also needed. Research should focus on the different statements of the questionnaire and investigate if 

they can be used as indicators of different aspects of the visual aesthetics of websites. 

6.4. Contribution 

This thesis build upon the field of HCI, furthering the research on visual aesthetics by replicating 

aspects from the research of Reinecke et al. (2013) and Moshagen and Thielsch (2013). Even if the 

investigated characteristics from Altaboli and Lin (2011) didn’t show any strong correlations, it 

confirmed the findings of Mõttus et al. (2013). Investigating the visual aesthetics of career websites 

could be helpful to both organizations and web developers. Looking at both the highest and the lowest 

rated websites from the two studies could give indications on what type of websites that university 

students find most appealing. 
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7. Conclusions 

Strong correlations was found between the subjective ratings of first impressions and the subjective 

ratings given to the statements of the VisAWI-S questionnaire. The two different approaches for 

capturing the users views on the visual aesthetics of websites should however be used for different 

purposes. A web developer presenting early design ideas could investigate the user’s first impressions 

in order to know what design that should be implemented. An organization evaluating their existing 

website could find the VisAWI-S tool might be the better alternative, since the four statements reflects 

different aspects of the visual aesthetics of websites. This thesis did not find any strong correlations 

between the objective characteristics and the subjective ratings. The average RGB-values did however 

suggest that this target audience preferred websites with overall darker colors rather than the websites 

using brighter colors. 

 

 

 

  



40 

 

8. References 

Altaboli, A., & Lin, Y. (2011) Objective and Subjective Measures of Visual Aesthetics of Website 

Interface Design: The Two Sides of the Coin. J.A. Jacko (Ed.): Human-Computer Interaction, Part I, 

HCII 2011, LNCS 6761, pp. 35–44, 2011. 

 

Bauerly, M., & Liu, Y. (2008) Effects of Symmetry and Number of Compositional Elements on 

Interface and Design Aesthetics. International Journal of Human-Computer Interaction, 24:3, 275-287. 

 

Baum, M., & Kabst, R. (2014) The effectiveness of recruitment advertisements and recruitment 

websites: Effects on applicant attraction. Human Resource Management, May–June 2014, Vol. 53, 

No. 3. 353–378. 

 

Bi, L., Fan, X., & Liu, Y. (2011) Effects of Symmetry and Number of Compositional Elements on 

Chinese Users' Aesthetic Ratings of Interfaces: Experimental and Modeling Investigations. 

International Journal of Human-Computer Interaction, 27 (3), 245-259. 

 

Bonnardel, N., Piolat, A., & Le Bigot, L. (2011) The impact of colour on Website appeal and users’ 

cognitive processes. Displays 32, 69–80. 

 

Boslaugh, S. (2008) Encyclopedia of Epidemiology. SAGE Publications, Inc. 792-795.  

 

Braddy, P. W., Meade, A. W., & Kroustalis, C. M. (2008) Online recruiting: The effects of 

organizational familiarity, website usability, and website attractiveness on viewers’ impressions of 

organizations. Computers in Human Behavior 24, 2992–3001. 

 

Coursaris, C. K., Swierenga, S. J., & Watrall, E. (2008) An Empirical Investigation of Color 

Temperature and Gender Effects on Web Aesthetics. Journal of Usability Studies. Vol. 3, Issue 3, 103-

117.  

 

Cyr, D., Head, M., & Larios, H. (2010) Colour appeal in website design within and across cultures: A 

multi-method evaluation. Int. J. Human-Computer Studies 68. 1–21.  

Eveleth, D. M., Baker-Eveleth, L. J., & Stone, R. W. (2015) Potential applicants’ expectation-

confirmation and intentions. Computers in Human Behavior 44, 183–190. 

 

Feldman, J. (2003) What is a visual object? TRENDS in Cognitive Sciences. Vol 7, No 6 June 2003.  

 

Hirschfeld, G., & Thielsch, M. T. (2015) Establishing meaningful cut points for online user ratings. 

Ergonomics, 58:2, 310-320. 

 

Hornbæk, K., Sander, S. S., Bargas-Avila, J., & Simonsen, J. G. (2014) Is Once Enough? On the 

Extent and Content of Replications in Human-Computer Interaction. Session: HCI Paradigms: Past, 

Present and Future. CHI 2014, One of a CHInd, Toronto, ON, Canada.  

 

Kang, H., Lee, S. H., & Lee, J. (2012) HCI (Hue-Chroma-Intensity) Color Model: A Robust Color 

Representation under Illumination Changes. International Journal of Control, Automation, and 



41 

 

Systems. 10(5). 963-971. 

 

Kincl, T., & Štrach, P. (2011) Measuring website quality: asymmetric effect of user satisfaction. 

Behaviour & Information Technology, 31:7, 647-657. 

Krzywinski, M. Image Color Summarizer. (2006-2015) V 0.52.  

Available at: http://mkweb.bcgsc.ca/color_summarizer/ [Accessed: 2015-05-12] 

Lavie, T., & Tractinsky, N. (2004) Assessing dimensions of perceived visual aesthetics of web sites. 

Int. J. Human-Computer Studies 60, 269–298.  

 

Lindgaard, G., Dudek, C., Sen, D., Sumegi, L., & Noonan, P. (2011) An Exploration of Relations 

Between Visual Appeal, Trustworthiness and Perceived Usability of Homepages. ACM Transactions 

on Computer-Human Interaction, Vol. 18, No. 1, Article 1. 

 

Lindgaard, G., Fernandes, G., Dudek, C., & Brown, J. (2006) Attention web designers: You have 50 

milliseconds to make a good first impression!. Behavior & Information Technology, Vol. 25, No. 2, 

March-April 2006, 115 – 126. 

 

Moshagen, M., & Thielsch, M. T. (2010) Facets of visual aesthetics. Int. J. Human-Computer Studies 

68, 689–709. 

 

Moshagen, M., & Thielsch, M. T. (2013) A short version of the visual aesthetics of websites inventory. 

Behaviour & Information Technology. Vol. 32, No. 12, 1305–1311. 

 

Mõttus, M., Lamas, D., Pajusalu, M., & Torres, R. (2013) The Evaluation of Interface Aesthetics. 

MIDI '13, June 24 - 25, Warsaw, Poland. 

 

Papachristos, E., & Avouris, N. (2009) The Subjective and Objective Nature of Website Aesthetic 

Impressions. INTERACT 2009, Part I, LNCS 5726, pp. 119–122. 

 

Papachristos, E., Tselios, N., & Avouris, N. (2006). Modeling perceived value of color in web sites. In 

Advances in Artificial Intelligence. 567–570. Springer-Verlag Berlin Heidelberg.  

 

Reinecke, K., & Gajos, K. Z. (2014) Quantifying Visual Preferences Around the World. Session: 

Visualization and Aesthetics. CHI 2014, One of a CHInd, Toronto, ON, Canada.     

 

Reinecke, K., Yeh, T., Miratrix, L., Mardiko, R., Zhao, Y., Liu, J., & Gajos, K. Z. (2013) Predicting 

Users’ First Impressions of Website Aesthetics With a Quantification of Perceived Visual Complexity 

and Colorfulness. Session: Aesthetics and the Web. CHI 2013: Changing Perspectives, Paris, France. 

 

Robins, D., & Holmes, J. (2008) Aesthetics and credibility in web site design. Information Processing 

and Management 44. 386–399. 

 

Seckler, M., Heinz, S., Forde, S., Tuch., A. N., & Opwis, K. (2015) Trust and distrust on the web: 

User experiences and website characteristics. Computers in Human Behavior 45. 39–50. 

 



42 

 

Seckler, M., & Tuch, A. N. (2012) Linking objective web-design factors to facets of subjective 

aesthetic perception. NordiCHI’12, Oct 14-17 2012, Copenhagen, Denmark. 

 

Seckler, M., Opwis, K., & Tuch, A. N. (2015) Linking objective design factors with subjective 

aesthetics: An experimental study on how structure and color of websites affect the facets of users’ 

visual aesthetic perception. Computers in Human Behavior 49. 375–389.   

 

Sonderegger, A., Sauer, J., Eichenberger, J. (2014) Expressive and classical aesthetics: two distinct 

concepts with highly similar effect patterns in user–artefact interaction. Behaviour & Information 

Technology, 33:11, 1180-1191. 

 

Thielsch, M. T., Blotenberg, I., & Jaron, J. (2014) User Evaluation of Websites: From First 

Impression to Recommendation. Interacting with Computers, Vol 26 No. 1. 89-102.    

 

Thompson, L. F., Braddy, P. W., & Wuensch, K. L. (2008). E-recruitment and the benefits of 

organizational web appeal. Computers in Human Behavior, 24(5), 2384–2398. 

 

Tractinsky, N., Cokhavi, A., Kirschenbaum, M., & Sharfi, T. (2006) Evaluating the consistency of 

immediate aesthetic perceptions of web pages. Int. J. Human-Computer Studies 64, 1071–1083. 

 

Tuch, A. N., Bargas-Avila, J. A., & Opwis, K. (2010). Symmetry and aesthetics in website design: It’s 

a man’s business. Computers in Human Behavior 26, 1831–1837.  

 

Tuch, A. N., Presslaber, E. E., Stöcklin, M., Opwis, K., & Bargas-Avila, J. A. (2012) The role of 

visual complexity and prototypicality regarding first impression of websites: Working towards 

understanding aesthetic judgments. Int. J. Human-Computer Studies 70, 794–811. 

Trost, J. Att skriva uppsats med akribi. (2014) Fourth edition. Lund. Studentlitteratur. 

 

Vetenskapsrådet (2002) Forskningsetiska principer inom humanistisk-samhällsvetenskaplig forskning. 

Available at: www.codex.vr.se/texts/HSFR.pdf [Accessed: 2015-04-28] 

 

Walker, J. H., Feild, H. S., Giles, W. F., Berneth, J. B., & Short, J. C. (2011) So what do you think of 

the organization? A contextual priming explanation for recruitment Web site characteristics as 

antecedents of job seekers’ organizational image perceptions. Organizational Behavior and Human 

Decision Processes 114, 165–178. 

 

 

  



43 

 

9. Appendices 

9.1. Appendix 1 - The results from the first study 

 

Website Average rating Website Average rating 

Apsis 6,26 CGI 4,77 

Avalanche Studios 6,22 Atea 4,75 

Visma 6,06 Xperta 4,75 

Cygate 5,93 JLT Mobile 4,72 

Make IT 5,93 Pector 4,70 

Scalado 5,90 Precio 4,70 

Accedo 5,82 Network Services 4,69 

It-mästaren 5,68 Dh solutions 4,68 

Lemontree 5,54 Sylog 4,58 

HiQ 5,53 Bisnode 4,55 

QBranch 5,40 Attentec 4,53 

Addnote 5,30 Canea 4,42 

Mecs 5,18 Sigma 4,30 

Wise IT 5,14 NYCE Solutions 4,28 

Elicit 5,13 Veryday 4,21 

Sentor 5,11 Knightec 4,12 

Work IT 5,11 Alten 4,11 

Snow Software 5,06 HMS 4,07 

Konsultbolag1 5,05 Kentor 4,06 

Tieto 5,03 Fujitsu 4,06 

Axis 5,02 Combitech 4,03 

Avega group 4,82 Mycronic 3,96 

IFS 4,81 Crepido 3,81 

Evry 4,79 Mobytech 3,79 

Eg 4,77 Softronic 3,50 
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9.2. Appendix 2 - The objective characteristics 

 
 

Website Number of 

visual 

objects 

Number of 

different sizes of 

visual objects 

JPEG file 

size (in 

Kbytes) 

Number of 

different font 

types 

Number of 

images 

Apsis 6 6 223 3 1 

Avalanche 

Studios 

4 4 254 4 3 

Visma 7 6 233 3 1 

Cygate 3 3 358 2 1 

Make IT 6 6 133 1 1 

Scalado 6 6 196 3 2 

Accedo 1 1 262 1 1 

IT-mästaren 7 6 296 2 4 

Lemontree 6 6 266 3 1 

HiQ 4 4 197 4 4 

Knightec 6 6 181 3 2 

Alten 4 4 202 2 1 

HMS 8 7 185 4 3 

Kentor 5 5 268 3 9 

Fujitsu 7 7 202 2 2 

Combitech 8 7 258 4 5 

Mycronic 5 3 157 2 3 

Crepido 7 7 190 2 0 

Mobytech 5 4 225 4 1 

Softronic 5 5 222 3 0 

 


