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Abstract 

Introduktionen av nya teknologier såsom HTML5 och CSS3, har skapat nya 

möjligheter för webbutvecklare. Ett sådant exempel är parallax scrolling som baseras 

på ‘parallax-effekten’. Parallax-effekten är illusionen av djup som uppstår när flera 

lager av grafik rör sig i olika hastigheter. Effekten har använts ofta i 2D spel där man 

har bakgrunder som rör sig långsamt relativt spelkaraktären. En sådan effekt kan 

säkerligen vara mycket tilltalande, däremot finns det delade åsikter. Denna uppsats 

undersöker den generella inställningen till parallax scrolling och hur den uppfattas i 

hedoniska kontexter såsom “infographics” och “storytelling”. 

Studien har genomförts genom att använda både kvalitativa och kvantitativa 

metoder. Resultaten tyder på att parallax scrolling är väl omtyckt. Den har visat sin 

styrka i det estetiska, vilket är tack vare illusionen av djup. Parallax scrolling har 

även ett underhållningsvärde som gör innehållet mer intressant och roligt. Däremot 

har studien även visat att en webbsida med parallax scrolling inte är särskilt bättre 

än en traditionell webbsida avseende användarupplevelse. Även om en statistisk 

signifikans har trätt fram kan man argumentera att detta resultat kan tillskrivas 

kontrasteffekten. Vidare studier är rekommenderade med en större provstorlek. 
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1. Introduction 

With each passing day the amount of internet users and websites are increasing (ITU, 2014). 

Unique and innovative designs are needed in order to stick out from the masses and to gain 

an advantage over the competition. As Hassenzahl and Tractinsky (2006) have pointed out, 

users are no longer satisfied with just plain functionality. Usefulness, efficiency and usability 

are essential factors (Robert & Lesage, 2010) but many researchers (among others Robert et 

al., 2010; Schenkman & Jönsson, 2000) also agree that it is time to recognize the importance 

of hedonic values which are related to pleasure. From trying to fulfill users’ instrumental 

needs the trend has started to recognize the importance of fulfilling non-instrumental needs 

too. 

 With the introduction of new technologies like HTML5 and CSS3 (W3C, 2014), new ways 

to capture the attention of visitors have been made possible. Also, in 2013 a new trend 

emerged; Parallax scrolling, sometimes also referred to as vertical scrolling, is a certain way 

to present content on a website. Instead of using multiple pages (like the layout of 

conventional websites), parallax scrolling uses a one-page layout. The key property of 

parallax scrolling is the illusion of depth, which is created by scrolling down the page. As with 

most technologies, people have split opinions of its advantages and disadvantages. However, 

only few researchers have examined parallax scrolling and its effects on the user experience, 

which is why more research is required. 

With this paper I want to shed light on how parallax scrolling affects user experience and 

how context might play an important role. The purpose of this paper therefore aims to 

answer the following two questions: 

 

- What are the general perceptions of parallax scrolling? 

- How does parallax scrolling affect user experience in storytelling and infographics 

contexts? 

 

The empirical phase of this study can be broken down into two studies. In the first study I 

examine what users think of the parallax scrolling concept in general through user evaluation 

of existing parallax scrolling websites. In the second study, participants evaluate two identical 

websites which differ only by the parallax effect. For this purpose, two prototypes were made, 

each representing a context (storytelling and infographics). 

2. Background 

2.1. Parallax Scrolling 

The origin of the parallax effect comes from the film industry where a multiplane camera was 

used to record animated films (The Walt Disney Family Museum, 2015; USPTO, 2002). In 

order to create the illusion of depth, the camera recorded multiple planes which moved in 

different speeds. By moving planes which were farther away from the viewport at a slower 

speed than planes closer to it, a perception of depth was created (example see Figure 1). The 

same technique is also commonly used in two-dimensional games where the character and 

background move relative to their distance with each other (Prendergast, n.d.; Stahl, 2013).  



5 
 

 

 
Figure 1 - Parallax effect caused by differently paced backgrounds 

Recently the parallax effect has also found use in web design. Instead of presenting the 

content on multiple pages like on conventional websites, parallax scrolling uses a one-page 

layout. Similar to two-dimensional games it is the user who controls the viewport, the mouse-

scroll being the controller. By scrolling through a website which has the parallax scrolling 

effect implemented, elements such as text, pictures, sound, music and even videos can appear 

or disappear. The illusion of depth is created by putting elements in different layers which 

move at different speeds. The complexity of such implementation varies for each design, 

depending on the website’s content and purpose. 

2.2. Components of User Experience 

What is a good user experience (UX) in the first place? As of now there still isn’t any clear 

definition of what user experience is (Law, Vermeeren, Hassenzahl & Blythe, 2007; Gross & 

Bongartz, 2012; Zimmermann, 2008). However, multiple researchers agree that this is due to 

the fact that UX has been studied from different perspectives and from a broad range of 

different fields. Furthermore, creating a consensus is made more difficult through the sheer 

amount of influencing variables on UX (Zimmerman 2008). Among other things there is e.g. 

the psychological aspect, which on its own already has many variables like emotion and 

hedonism (Gross et al., 2012). Law et al. (2007) also state that UX “cannot be measured in its 

totality” (p. 4), instead, measurements should be tailored to specific situations. 

Consequently, instead of creating a bold definition of UX, a better alternative might be to 

dissect UX into components. Long before the term UX was coined (in 1993 by Donald 

Norman), Ahtola (1985) proposed a concept where both hedonic and utilitarian aspects were 

defined as contributing factors to the overall, what he called, “general aspect on consumer 

behavior”. 

Hassenzahl (2007) takes a very similar approach by defining two dimensions which can be 

perceived by a user when interacting with a product, being the pragmatic and hedonic 

dimensions. By pragmatic dimension he refers to so called ‘do-goals’ which include activities 

where you ‘do’ something (e.g. a task). For the hedonic dimension he refers to so called ‘be-

goals’, where the goal is to ‘be’ something (e.g. feelings like happy). Hassenzahl’s (ibid) 

pragmatic and hedonic dimension are in principle adequate to Ahtola (1985)’s components 
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with the difference in what values each consists of. For simplifying purposes I will refer to 

them from now on as pragmatic and hedonic components. 

Jordan (2003) created a model based on Maslow’s ‘hierarchy of needs’ from Maslow 

(1970) which explains a possible relation between the two components. Maslow’s hierarchy is 

split into several levels of needs (Figure 2). The rationale behind the model is that once our 

current need is fulfilled we want more, longing to fulfill our next level of need. This means 

that once we have, for example, fulfilled our physiological needs (e.g. food and water to 

survive), we will experience a need for safety. 

 

Self-actualization needs 

Esteem needs 

Belongingness and love needs 

Safety needs 

Physiological needs 

Figure 2 - Maslow’s hierarchy of needs (Jordan, 2003) 

Pleasure 

Usability 

Functionality 

Figure 3 - A hierarchy of customer needs (ibid) 

When it comes to consumer needs, Jordan (2003) has defined three levels of needs (Figure 3). 

As Jordan (ibid) stated, a product is worthless if it doesn’t do what you require it to do. 

Functionality is therefore the very basic need in the hierarchy. Once users are satisfied with 

the functionality they want it to be easy to use (ibid) which leads to the next level of need; 

usability. However, at some point usability is no longer seen as something that would be nice 

to have, but instead as a requirement. The lack of usability would consequently have a 

negative impact while, if found, no additional benefits would be acknowledged. As stated 

earlier, various researchers have already pointed out that the pragmatic factor alone isn’t 

enough anymore. Users started wanting more, “products that offer something extra” (ibid, p. 

5). That something is on top of the hierarchy and is defined as ‘pleasure’ which leads us back 

to hedonic values. By using this model we understand that functionality and usability (the 

pragmatic) must be given in order for pleasure (the hedonic) to take place. 

2.3. User Experience & Context 

Batra and Ahtola (1991) point out that the value of each component may vary depending on 

the context. While a broom for dusting has its priority in the pragmatic, a rollercoaster will 

have its priority in the hedonic. Gross et al. (2012) agree and distinguish between goal 

oriented context, where the user wants to achieve a specific goal like writing a document in a 

quick and efficient way, and non-goal oriented i.e. entertainment related. For a goal-oriented 

context they conclude pragmatic values to be of importance while an “experience of strong 
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positive emotions” (p. 325) pertains to a non-goal oriented context. Van Schaik and Ling 

(2009) also examined the role of context and refer to Hassenzahl (referred to in van Schaik & 

Ling, 2009) who explains that the mental state of the user during the use of a product can be 

set to ‘goal mode’ or ‘action mode’. In goal mode the product becomes “a means to an end” 

(Hassenzahl, 2005, p. 39) and is comparable to Gross et al.’s (2012) goal oriented context. In 

action mode, on the other hand, the product becomes “an end in itself” (Hassenzahl, 2005, p. 

40) where users create goals as they use it, e.g. when simply exploring a product. Hassenzahl 

(2005) explains that any product can be experienced in either state and emphasizes it’s 

dependency on the situation. 

Van Schaik and Ling (2009) further suggest that users have specific aesthetic expectations 

depending on the context. They agree with Nielsen (2007) who argues that technology driven 

features might have a negative impact on information oriented (goal oriented) websites if 

they aren’t essential for users to reach their goals. He however points out that such features 

might prove to be beneficial for entertainment oriented products (non-goal oriented). 

Hassenzahl (2005) agrees that classical aesthetic design is preferred in goal oriented context 

because it promotes ease of understanding due to familiarity. For non-goal oriented context 

Hassenzahl (ibid) suggests an expressive design which is more complex and therefore 

promotes stimulation. 

A previous study done by Frederick (2013) suggests that parallax scrolling does not 

improve the “overall user experience” (p. 48). In his study he compared two identical 

websites, one with a traditional design and one with parallax scrolling. However, because his 

study examined parallax scrolling in a goal-oriented context only (a hotel booking website), 

the insignificant difference between their ratings could be explained by an incompatibility. A 

hotel booking website which clearly serves a goal-oriented purpose would most likely benefit 

more from a classical design while a stimulating design would do more harm than good 

(Hassenzahl 2005, Nielsen 2007). Frederick (2013) himself points out the possibility of 

benefits if parallax scrolling was used in a context related to fun (i.e. “hedonic or play”) and 

thus further confirms my assumption that more research is needed.  

2.4. Storytelling & Infographics 

As the previously mentioned studies have pointed out, a more complex design which causes 

stimulation is more suitable for non-goal oriented context. Parallax scrolling can easily be 

identified as such design because it deviates from traditional websites in multiple ways e.g. 

structure and navigation. Based on those conclusions it is possible to assume that parallax 

scrolling has its strength in the hedonic. It is therefore also self-evident that parallax scrolling 

would be most useful for context with a hedonic purpose. 

One of the two contexts I examine in this study is storytelling. A definition taken from 

Oxford Dictionaries describes a story as “an account of imaginary or real people and events 

told for entertainment” (Oxford University Press, 2015). With the evolution of technology, 

the ability to tell stories has even extended onto the web. The use and combination of a wide 

range of different media like image, sound and video, enables digital storytellers to create 

unique experiences for the audience. 

The use of stories has also found application outside the entertainment industry; from 

marketing people who combine stories with their products, to companies who try to convey 
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their authenticity. They all use the power of stories to entice customers. The benefits of 

stories are not only the entertaining aspects, but also their memorability and ease of 

comprehension. Examining if parallax scrolling can add additional benefits is therefore of 

great value. 

Another context that focuses on better comprehension is infographics. Information which 

is too difficult or impossible to understand is usually discarded. Winter (1975) argues that 

simplified information (if without loss of quality) increases comprehension and states that it 

also cuts the time cost to process the information. Information which requires less time to 

process has therefore a higher chance of being taken in (ibid). One way to improve 

understanding is by simplifying data using visualization, which infographics is all about. 

Infographics follows the principle of the famous phrase ‘a picture is worth a thousand words’, 

the point being that an image alone can be enough to convey a message. A good example of 

data visualization is the infographics done by Florence Nightingale to convince Queen 

Victoria to improve the sanitary conditions in military hospitals (Rehmeyer, 2008). 

Alongside a dry report she created a chart which explained in a very simple way how the 

sanitation of those hospitals affected the mortality of soldiers (Figure 4). 

 

 
Figure 4 - Example of polar area diagram (Nightingale, 1858) 

Thomas (2013) points out a rising trend for the visual and how compressed information in 

form of illustrations has become popular in social media. As already mentioned, the vast 

amount of available information on the net makes users, who usually have short attention 

spans, very picky. Infographics can be used to turn boring or complicated data into attractive 

and understandable information, which certainly has a higher chance to be absorbed by its 

viewer. 
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The use of infographics is of course not only limited to static images but is also commonly 

used in videos. Thanks to service providers like YouTube1 and Vimeo2, anyone can upload 

and distribute information with the help of videos. Videos are considered a ‘lean-back’ 

experience, making the viewers passive participants which might not be the ideal situation 

(Bernardo, referred to in Ciancia, 2013; Benyon, 2010). A video, which basically is made of 

moving images, can be simulated by using parallax scrolling which additionally adds the 

benefits of interaction. Not only would parallax scrolling create an interactive experience but 

it could also allow the user to browse information selectively due to the web’s non-linear 

structure, contrary to the linear nature of typical videos. A good example of such is the 

information website made by SHIBUI3 (Figure 5). It presents information in a very attractive 

way with fancy animations which can easily be compared to visual effects seen in 

infographics videos. 

 

 
Figure 5 - Screenshot of scroll experiment by SHIBUI 

Given the entertaining nature of storytelling and infographics, they make the perfect 

candidates to combine with parallax scrolling as it could add complexity and thus more 

stimulation (Hassenzahl, 2005). A few researchers have used parallax scrolling in their 

studies, but they did not inform about how it has proven itself in practical use. Harley and 

Lachman (2014), for example, implemented parallax scrolling in a narrative story to examine 

how interaction affected its perception. Another example is the study done by Eggert and 

Schulze (2014), who used parallax scrolling to visualize mapping data to consequently make 

it easier to browse through the large amount of data. Because the outcomes are unclear, the 

effects of parallax scrolling remain to be explored.  

  

                                                        
1 https://www.youtube.com/ 
2 https://www.vimeo.com/ 
3 http://shibui.me/web/scroll/index.html 
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3. Method 

In order to get a better understanding of parallax scrolling in different contexts, and parallax 

scrolling itself, two user studies were conducted. The purpose of user study 1 is to get better 

insights about the general acceptance and user experience of parallax scrolling. User study 2, 

on the other hand, aims to find out if parallax scrolling, if used in specific context, can 

enhance user experience. 

3.1. User Study 1 – Setup 

3.1.1. Perception of parallax scrolling websites 

With the help of user studies, I wanted to examine how the user responds to parallax 

scrolling in general. In order to pick good cases of said design, I used Awwwards4. The reason 

I picked Awwwards over other options is because its sole purpose for existing is to award 

websites of high quality. Their jury, furthermore, consists of a variable group of people from a 

wide range of different fields, e.g. art direction, user experience, design, illustration etc. 

Together they rate websites by four criteria: design, UX/UI, creativity and content. From 

their handpicked websites, I picked 4 websites which represent four different contexts. Even 

though the context in study 1 is not the focus, the variety was used to get a more accurate and 

general result for the overall perception of parallax scrolling. 

 

Website 1: TEDxGUC5 - the website explains the idea behind TEDxGUC using storytelling 

(Figure 6) 

 

 
Figure 6 - Screenshot of TEDxGUC website 

 
  

                                                        
4 http://www.awwwards.com/ 
5 http://www.tedxguc.com/ 
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Website 2: Lexus6 - the website presents their product i.e. a car (Figure 7) 

 

 
Figure 7 - Screenshot of Lexus website 

 

Website 3: Boy-Coy7 - a company website (Figure 8) 

 

 
Figure 8 - Screenshot of Boy-Coy website 

 

  

                                                        
6 http://www.lexusls.asia/ 
7 http://www.boy-coy.com/ 
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Website 4: Scroll for your health by SHIBUI8 - an infographics about fruits (Figure 9) 

 

 
Figure 9 - Screenshot of ‘Scroll for your health’ website 

3.1.2. Execution 

As the websites I had chosen were already handpicked by experts of different fields, the 

opinion of actual users was of interest. The experiment was conducted by letting participants, 

one by one, browse through one of the previously mentioned randomly selected websites. 

Because of the varying richness and quality of each website, participants were free to choose 

how long they wanted to browse it. Because the focus of the study lies in the parallax scrolling 

experience, participants were told to put less focus on the actual content. Furthermore, it was 

recognized that some links on each website could lead to a non parallax scrolling page. 

However, because of the focus of the study, they were asked to ignore the non parallax 

scrolling pages. After each participant finished browsing, a semi-structured interview (see 

Appendix A) was conducted. Additional information about the participant was also collected; 

the form can be found in Appendix B. 

The semi-structured type was chosen because clarifications and follow-up questions can 

lead to better understanding (Fahlquist, 2014). While the structure was that of a semi-

structured interview, the setting was of an informal interview where participants were 

randomly and spontaneously chosen. Due to the small scale of study 1 and its rather simple 

purpose, which was to examine the general acceptance of parallax scrolling, field notes were 

concluded to be a sufficient method for the recording of data. Tessier (2012) argues in her 

study that the best method to record qualitative data is a combination of different methods 

which in turn reduces overall disadvantages. It is also commonly known that field notes alone 

may be unreliable due to a loss of details. However, Bertrand, Brown and Ward (referred to 

in Tessier, 2012, p. 449) pointed out that field notes alone could be used if “the research 

question is very simple”. Furthermore, as Britten (1995) has pointed out, a participant who is 

aware of being recorded “may take a little while to talk freely“ (p. 253). Because the interview 

consisted of only a few questions, time for the participant to loosen up was concluded to not 

                                                        
8 http://shibui.me/web/scroll/index.html 
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be given. To ensure data quality, notes taken during the interview were reviewed right after 

completion. Additionally, while the participant browsed through the website, basic 

observations were noted down. This served the purpose of understanding the intuitiveness of 

the design and what problems it might cause. 

3.1.3. Participants & Sampling 

The tests were executed in various places on the campus and samples were collected by 

convenience and stratified sampling (by gender) for each context to achieve an equal 

distribution. An additional criteria was that they had to be working with a laptop or a 

computer in order for them to be able to access the website.  

A total of 16 samples was collected. Among them, 7 participants between the age 18-24 

(4F/3M), 7 participants between the age 24-34 (4F/3M), and 2 participants in the age 44+ 

(2M). The majority of the participants were students of different fields (6F/6M), 3 employed 

(1F/2M), and 1 participant doing both (1F). When it comes to web experience, there was 1 

novice (1M), 6 casuals (3F/3M) and 9 experts (5F/4M). See Figure 10, 11, 12. 

 
Figure 10 - Age of participants 

 
Figure 11 - Occupation of participants 
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Figure 12 - Web experience of participants 

3.1.4. Limitations 

It is recognized that the majority of the interviewees are students, which results in that their 

opinion cannot be generalized. However, due to the small scope of this study and limited 

resources, it was found to be sufficient. 

In regard to the content analysis, it is acknowledged that a validation via respondent 

validation or peer review would have fortified the quality of the study (Burnard, Gill, Stewart, 

Treasure & Chadwick, 2008). Due to the same reasons as above this was not possible. In 

order to compensate for that, a documentation of the data analysis process can be found in 

Appendix D. 

3.2. User Study 2 – Setup 

3.2.1. Hedonic Utility scale (HED/UT) 

As discussed earlier, user experience consists of both pragmatic and hedonic components. 

Voss, Spangenberg and Grohmann (2003) have considered both aspects and established a 

ten-item scale which consists of five pragmatic and five hedonic items. This scale was chosen 

because it covers the aspects of my study, which is to evaluate products and brands by its 

pragmatic and hedonic components. The authors have also rigorously tested the scale and 

have proven its reliability and validity.  

3.2.2. Translation 

Because the study was to be conducted in Sweden, a translation of the scale was necessary. 

Due to synonymous meanings of some adjectives, an accurate translation was proven to be 

difficult. However, synonymous adjectives become distinguished by looking at the 

corresponding antonyms. Participants were additionally encouraged to ask if the meaning of 

adjectives seemed unclear. 
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3.2.3. The scale 

 

Original Translated 

Ineffective / Effective Ineffektiv / Effektiv 

Unhelpful / Helpful Ohjälpsam / Hjälpsam 

Not functional / Functional Ej funktionell / Funktionell 

Unnecessary / Necessary Onödvändig / Nödvändig 

Impractical / Practical Ej praktisk / Praktisk 

Not fun / Fun Ej rolig / Rolig 

Dull / Exciting Tråkig / Spännande 

Not delightful / Delightful Ej trevlig / Trevlig 

Not thrilling / Thrilling Ej rafflande / Rafflande 

Unenjoyable / Enjoyable Ej underhållande / Underhallande 

Table 1 - Translation of the scale 

3.2.4. Prototypes 

Due to time restrictions I limited my study on two contexts, i.e. storytelling and infographics. 

Furthermore, for the same reason I was forced to simplify their design. The point however 

wasn’t to create a perfect design, but to examine how the response differed between parallax 

scrolling and non parallax scrolling websites. Each prototype consisted consequently of two 

websites; a parallax and a non parallax scrolling variant. They were additionally made 

identical apart of the parallax scrolling element in order to exclude possible other influences. 

 

Storytelling prototype 

For this prototype a simple story was taken which was additionally accompanied with simple 

illustrations. As the user scrolls through the story in the parallax prototype, illustrations and 

background adjust as the story progresses. The user on the non parallax design, on the other 

hand, will scroll through the story with a static structure, i.e. non-moving elements. 

 

 
Figure 13 - Screenshot of storytelling prototype 
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Infographics prototype 

For this prototype, facts and data for a specific topic were taken and presented as 

infographics. One version where infographics was enhanced by parallax scrolling, and 

another version which was static. 

 

 
Figure 14 - Screenshot of infographics prototype 

3.2.5. Execution  

The prototypes were tailored for a specific web browser and resolution, and weren’t made 

responsive due to time restrictions. Therefore it was found best to run all experiments on the 

same machine; a Lenovo Z50 with Intel(R) Core(TM) i3-4010 CPU @ 1.70GHz, 4,00 GB 

RAM and running 64-bit Windows 7 Professional. 

The participants were shortly briefed on what my research was about and were then free to 

browse the prototype. After they were done they were asked to rate the websites with the 

provided 10 item HED/UT scale measured on a 7-point semantic differential scale (Appendix 

C). Additionally, information about age, gender, web browsing experience and occupation 

were collected. 

In order to eliminate a possible influence by the order of presentation, a control and 

treatment group was used. This means that one group tested the parallax scrolling version 

first and the non parallax scrolling version after, and a second group but in reverse order. 

3.2.6. Participants & Sampling 

The tests were executed in various places on the campus and samples were collected by 

convenience and stratified sampling (by gender) for each context to achieve an equal 

distribution.  

A total of 48 participants took part in the study. Among them, 32 participants between the 

age 18-24 (17F/15M), 14 participants between 24-34 (7F/7M), 1 participant between 24-43 

(1M) and 1 participant in the age 44+ (1M). The majority of participants were students of 

different fields (21F/21M), 5 employed (2F/3M), and 1 student doing both (1F). In regard to 

web experience, there were 9 novices (3F/6M), 24 casuals (16F/8M) and 15 experts (5F/10M). 

See Figure 15, 16, 17. 
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Figure 15 - Age of participants 

 
Figure 16 - Occupation of participants 

 
Figure 17 - Web experience of participants 

The participants can furthermore be divided into 4 categories: 

- Testing the storytelling prototype: parallax version first, non parallax after 

- Testing the storytelling prototype: non parallax version first, parallax after 

- Testing the infographics prototype: parallax version first, non parallax after 

- Testing the infographics prototype: non parallax version first, parallax after 
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3.3. Limitations 

Loading time in this research was disregarded. Even though loading time is deemed as 

important and should be considered (Jati & Dominic, 2009; Saed & Yahya, 2011), it was 

concluded that there were various ways to influence it as shown in Harrison, Amento, 

Kuznetsov and Bell (2007), and Harrison, Yeo and Hudson (2010). Furthermore, the 

important factor might not be the loading time but the first impression. Lindgaard, 

Fernandes, Dudek and Brown (2006) have shown that first impressions are done within 50 

ms. This creates opportunities to create loading screens which are optimized to create a great 

first impression, but that would be outside the scope of this study. 

4. Result & Discussion 

4.1. User study 1 

The purpose of user study 1 was to get a better understanding for how parallax scrolling is 

perceived by the user. This was done by interviewing participants after letting them test a 

website with parallax scrolling. The analysis of the qualitative data was conducted using 

content analysis with an inductive approach. The inductive approach was chosen because a 

deductive approach is inflexible and could bias the analyzing process (Burnard et.al., 2008). 

By using the inductive variant the structure of the analysis is consequently derived from the 

data itself. Open coding in form of words and phrases were used to summarize the field notes. 

The documentation of the analysis can be found in Appendix D.  

A summarized overview of the coding can be found in Appendix E. 

4.1.1. Prior experience 

When participants were asked if they had used or seen any site before which had a parallax 

scrolling effect, the majority answered with ‘no’. The few who did claim to have prior 

experience couldn’t remember much of the details aside the content. It was furthermore not 

possible to inspect the aforementioned websites because they were either replaced with new 

content or didn’t exist anymore. For the same reason it wasn’t possible to confirm if what 

they saw was an actual website with parallax scrolling or simply a variation of a one-page 

website, like one participant falsely assumed. 

4.1.2. Intuitiveness & Novelty 

Further findings have shown that parallax scrolling was intuitive for the majority. The few 

participants who didn’t grasp the concept immediately, discovered it after some delay or 

when it was explained. Even though 3 of the 4 websites had instructions, it might indicate a 

lack of understanding or unawareness of it.  

This problem could also be related to expectations. A few participants, who didn’t 

intuitively scroll from the beginning, clicked on menu items instead. With the conventional 

option to click on menu items, scrolling wasn’t expected and possibly not even considered as 

navigation method. A few participants have stated they liked the design because it was 

advanced, new or different. Those statements could also imply the possibility of another 

problem source. Because parallax scrolling isn’t widely known, people are likely to expect a 

conventional design (i.e. a website which doesn’t use scrolling to control the content). 
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As Boger, Craig and Mihailidis (2013) have pointed out, “being familiar with a product and 

knowing how to use it plays a crucial role in how usable a product is”. Being familiar with 

something implies prior experience and thus certain expectations. However, well-designed 

products can nonetheless achieve a good usability by considering those expectations, even if 

the product wasn’t used before (Kaplan & Kaplan, and Norman, as referred to in Boger et al., 

2013). Parallax scrolling can be considered new and thus unusual, but because scrolling itself 

isn’t a new invention it isn’t too surprising that most participants didn’t have any trouble 

adjusting to it. Even though it wasn’t intuitive for everyone, all participants welcomed the 

concept of parallax scrolling. Furthermore, the fact that parallax scrolling design isn’t always 

obvious might not be such a bad thing. One of the participants who didn’t discover the 

scrolling effect until later was positively surprised. 

4.1.3. Sequential presentation & Overview 

Content in a parallax scrolling design is presented sequential, meaning one ‘piece’ at a time. 

While the sequential structure was mentioned by some participants as an appealing property, 

it may imply limitations of use. Some participants thought that its structure didn’t provide 

any overview of the overall content. The lack of overview might cause a misinterpretation of 

the first piece being the whole site. Users with such assumption won’t expect more content 

and may consequently not bother to scroll.  

One participant suggested therefore, that parallax scrolling should be used for content of 

equal priority. By doing that, the viewer wouldn’t miss out on important content which might 

be located at the bottom of the design, if the viewer decided to stop in the middle. Eventually, 

many participants stated parallax scrolling could work well if used with the right amount of 

content. Smaller portions of information were considered favorable as they are easier to take 

in, as mentioned by Winter (1975). A similarity to Powerpoint was also drawn where a good 

practice is not overload the slides with too much information. 

4.1.4. Context 

In general, parallax scrolling has received positive responses in the context they were 

presented in. However, most participants agreed that the use of parallax scrolling is context 

dependent. Various participants have pointed out that parallax scrolling can be used to 

present something. This included conveyance of a message, sale of something, product 

presentation and presentations in general. One participant stated that parallax scrolling 

would be suitable for narrative context while another participant stated that parallax 

scrolling itself could create a narrative effect. Other participants concluded that parallax 

scrolling could be useful for fun purposes and less suitable for serious context. Some 

participants have even suggested that it might be suitable for a younger audience, and 

children in an educating context. While Frederick (2013) has argued that parallax scrolling 

doesn’t fit pragmatic purposes, the overall positive response in this study confirms that it 

might be more suitable in hedonic contexts. 

Eventually it was also pointed out that parallax scrolling could be used as long as it was 

well executed. This could be an important factor for user study 2 in regard to my prototypes. 

Due to the simplicity of my prototype, it cannot be ruled out that its quality could have 

affected the outcome of the result. 
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4.1.5. Movement & Animation 

When it comes to the positive characteristics of parallax scrolling, ‘something happens’ was 

one of the most used expression to describe why they liked it. Participants often explained 

how the website was more interesting and fun simply because something was happening. 

They liked how it wasn’t just plain text but also how images, animation and motion were 

involved. This finding can easily be explained by Bedford (2014) who claims that animations 

enhance the perception in less goal oriented context by adding “fun and whimsy”. This 

finding further confirms the use of parallax scrolling in hedonic contexts. 

Some participants have also pointed out how motion can direct attention. One participant 

who experiences ADHD has stated out how the motion has helped to stay focused. For a few 

people, a negative aspect was also perceived due to unexpected motions. Such problems 

included accidental scrolling or when a fast forward animation was triggered when jumping 

between sections (fruit website). Some participants have also expressed how animations 

should be used in moderation. They concluded that too many animations could decrease the 

seriousness of a website. 

While it is true that animations attract the user’s attention “regardless of the task they are 

engaged in” (Hong, Thong & Tam, 2011, p. 1478), it is also true that it must be used with 

caution. Animations which aren’t linked to the main task could unwillingly draw attention 

and consequently risk being distracting (Hong et al., 2011). However, participants in my 

study didn’t experience any distractions which might be thanks to good design decisions. It 

could be said that animations which revolve around a main content work as enhancement 

rather than as distraction. Due to the right balance of animations, the focus of attention could 

therefore remain on the main task, i.e. the exploration of the main content. 

4.1.6. Interaction 

In regard to the actual scrolling, participants have pointed out that parallax scrolling created 

more interaction. Another participant has also approved scrolling as main navigation because 

it allowed control over pacing. While scrolling seem to be well accepted, a few participants 

stated that they had to scroll too much. Scrolling as one of the central roles in parallax 

scrolling can consequently be seen as an important factor for the success or failure of user 

experience. However, as Hinckley, Cutrell, Bathiche and Muss (2002) have shown, scrolling 

has a multitude of factors which can influence the perception of scrolling, like the choice of 

hardware, amount of text lines etc. Each user has furthermore their own scrolling preference 

and expectations, which is why a design with perfect interaction might not be granted for 

every user. The responsibility of finding a balanced scrolling implementation will be up to the 

designer.  

4.1.7. Aesthetics 

Some participants have also mentioned the layout and flow as appealing characteristics. The 

one-page layout was described as fun and well organized. A few participants have also stated 

how they liked the change of perspective and depth of the picture which resulted from 

parallax scrolling. 

The attributes described above are both prerequisites and results of parallax scrolling. 

Interestingly, those attributes were the only ones which did not receive any negative 
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comments. We could therefore conclude that those are the strengths and possibly unique 

features of parallax scrolling. 

4.2. User Study 2 

For simplicity reasons, parallax scrolling may be abbreviated as PX, and non parallax 

scrolling as NPX. 

 

The second user study aimed to answer the question how parallax scrolling is perceived in 

two specific hedonic contexts, i.e. infographics and storytelling. Data was collected by using a 

survey which was filled out by the participants after they had tested both versions, i.e. PX and 

NPX version. Each version was rated on the HED/UT scale individually. 

The analysis of the data can be divided into two separate analyses using two different 

methods. To find statistical significance between the ratings of parallax scrolling and non 

parallax scrolling, the paired t-test was chosen. A paired t-test is used to find the difference 

between two samples which are dependent (Runkel, 2013). The ratings between PX and NPX 

are dependent (or paired) due to the fact that both were rated by the same participant. 

However, to find out if the order influenced the outcome, a second analysis is required. The 

second analysis was therefore done using a two sample t-test. A two sample t-test is used to 

find differences between two independent samples (ibid). In this case, group A and group B 

have rated the prototypes independent from each other. For further clarification see Figure 

18. 

 

 

 
Figure 18 - Overview of groups and attributes, and their relation 
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In order to calculate the data efficiently, the raw data on paper was digitalized into Excel9. 

The tool used to run the statistical calculations was Minitab10. The results from Minitab were 

then collected and converted into text form with the help of a script, which also calculated 

Cohen d if a significant difference was found. The detailed statistical results from Minitab can 

be found in Appendix F (paired t-tests) and Appendix G (two sample t-test). 

After determining statistical significances, an additional step is required. In quantitative 

research it is acknowledged that t-tests and its resulting p-value only tell us if an effect exists 

or not, but not in which magnitude (Sullivan & Feinn, 2012; Thalheimer & Cook, 2002). One 

way to determine the practical significance of an effect is by calculating the effect size. While 

there are a few ways to calculate it, the (previous mentioned) popular Cohen’s d was chosen. 

The choice was due to its simplicity compared to e.g. r-squared (Coe, 2002), and because it 

allows a comparison of its resulting effect size with a benchmark (Thalheimer et al., 2002). 

The benchmark consists of three categories; small (0.20), medium (0.50) and large (0.80) 

(Cohen as referred to in Thalheimer et al. 2002). Besides the benchmark, it is also possible to 

do comparisons between experiments because the unit is calculated into standard deviation 

units (Sullivan et al., 2012; Thalheimer et al., 2002). 

The formula for Cohen’s d includes the means of the control and treatment group. For the 

paired t-tests, the non parallax scrolling version was assigned as control group, while the 

parallax scrolling version was assigned as the treatment group. In regard to the two sample t-

test, the group which tested the non parallax scrolling first was assigned as control group, 

while the group which tested the parallax scrolling version first was assigned as treatment 

group. 

 

4.2.1. Analysis 1 – Paired t-test 

In the first analysis, paired t-tests was used to examine if there was any difference in the 

rating between the PX version and the NPX version. The test was done for each group and 

each scale item individually. This means: 

 

• A1 vs A2, which resulted in 

o Paired t-test: A1 Helpful vs A2 Helpful 

o Paired t-test: A1 Functional vs A2 Functional 

o and so on 

• B1 vs B2, which resulted in 

o Paired t-test: B1 Helpful vs B2 Helpful 

o Paired t-test: B1 Functional vs B2 Functional 

o and so on 

 

If any results were statistically significant, an effect size (Cohen’s d) was calculated. 

The detailed statistical data of analysis 1 can be found in Appendix F. 

 
  

                                                        
9 http://products.office.com/en/excel 
10 http://www.minitab.com/ 
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4.2.2. Analysis 2 – Two sample t-test 

In the second analysis, two-sample t-tests were used to examine if the order of the 

experiment affected the outcome, i.e. comparing group A with group B. This means: 

 

• A1 vs B1, which resulted in 

o Two sample t-test: A1 Helpful vs B1 Helpful 

o Two sample t-test: A1 Functional vs B1 Functional 

o and so on 

• A2 vs B2, which resulted in 

o Two sample t-test: A2 Helpful vs B2 Helpful 

o Two sample t-test: A2 Functional vs B2 Functional 

o and so on 

 

If any results were statistically significant, an effect size (Cohen’s d) was calculated. 

The detailed statistical data of analysis 2 can also be found in Appendix G. 

 

(Analysis 1 and 2 were conducted for each context individually.) 

4.2.3. Findings: Infographics 

Paired t-test – A1 vs A2 

The perception of hedonic attributes did not show any significant difference between the PX 

and NPX version. However, all pragmatic attributes except ‘helpful’ did show a very large 

effect size. Helpful was perceived equally. (Note: a negative d value does not represent a 

negative magnitude of effect, it simply implies the direction of the effect) 

 

Paired t-test – B1 vs B2 

The perception of pragmatic attributes did not show any statistical significance between the 

PX and the NPX version. Hedonic attributes on the other hand showed statistical significance. 

Looking at the mean values, a higher rating for the PX version is visible. The resulting Cohen 

d confirms large effect sizes which were especially large for ‘fun’ and ‘exciting’ with a 

standard deviation unit bigger than 2. 

 

Two sample t-test – A1 vs B1 

There was no statistical significance between the PX ratings of both groups. 

 

Two sample t-test – A2 vs B2 

There was no statistical significance between the NPX of the two groups except for ‘delightful’ 

which received a higher rating in group A.  
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4.2.4. Findings: Storytelling 

Paired t-test – A1 vs B1 

There was no statistical significance between the PX ratings of the two groups. 

 

Paired t-test – A2 vs B2 

There was no statistical significance in the ratings of pragmatic attributes. In regard to 

hedonic attributes, a statistical significance was found for all hedonic attributes except 

‘thrilling’. The resulting effect sizes showed a large effect. 

 

Two sample t-test – A1 vs A2 

No statistical significance was found between PX and NPX. 

 

Two sample t-test – B1 vs B2 

There was no statistical significance between the pragmatic attributes. Hedonic attributes 

however showed statistical significance where PX has higher ratings than NPX. Cohen’s d 

confirms large effect sizes which applies especially to “fun” and “enjoyable”. 

4.2.5. Result summary & Discussion 

Infographics 

 

Test Comparison Hedonic Pragmatic 

Paired t-test PX (A1) / NPX (A2) Not significant PX < NPX 

Paired t-test PX (B1) / NPX (B2) PX > NPX Not significant 

2 Sample t-test PX (A1) / PX (B1) Not significant Not significant 

2 Sample t-test NPX (A2) / NPX (B2) Not significant except ‘delightful’ Not significant 

Table 2 - Infographics result overview 

The findings in the paired t-tests show that a significant difference was found in the ratings of 

pragmatic attributes between PX and NPX when rated by group A. The effect size confirms 

that group A rated the pragmatic attributes of the NPX version higher than of PX. No 

statistical difference was found in the hedonic attributes (see Figure 19). However, when the 

PX version was tested first, the hedonic attributes of PX were perceived significantly higher 

than NPX while the pragmatic attributes remained insignificant (see Figure 20). In both 

groups we see that when either the hedonic or pragmatic attributes were rated higher, the 

opposite attributes of each test were insignificant. 

The two sample t-test did not show any significant differences between the groups. 
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Figure 19 – Infographics group A paired t-test 

 
Figure 20 – Infographics group B paired t-test 

Something which was overlooked in the infographics experiment was that information can be 

of both hedonic and pragmatic nature. As Hassenzahl (2005) has pointed out, any product 

can be experienced in either state. While infographics is often used to entertain and to 

educate, information itself can be goal oriented. When someone searches for information for 

his science paper, the purpose of the information is clearly goal oriented. On the other hand, 

a person who is out to learn out of curiosity, will rather be non-goal oriented.  

In the experiment, participants were free to browse the prototypes without receiving 

further instructions. Because the purpose of the website wasn’t explained, it is natural to 

assume that participants did their own interpretation. The design of a website is usually 

chosen with its purpose in mind, but it is thereafter up to the user to (hopefully correctly) 

interpret it. However, as van Schaik et al. (2009) have stated, users have certain expectations. 

Seeing the NPX version first could have due to its static and simple appearance led to believe 

that the purpose of the website was goal oriented. Gross et al. (2012) have also argued that 
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the priority of pragmatic and hedonic attributes depend on the context. The assumption that 

participants expected a goal oriented purpose could explain why pragmatic attributes were 

prioritized which consequently led to a higher pragmatic score for NPX. Furthermore, from 

previous mentioned research we already concluded that PX is less suitable for goal oriented 

context, which is clearly reflected in the poor rating of PX. 

The same principle can also be applied when the PX version was tested first. By 

interpreting the information as non-goal oriented content, less importance was put on the 

pragmatic attributes and more to hedonic attributes. The higher rating of PX when presented 

in that order confirms this assumption. 

From the results of the paired t-tests, we could draw the assumption that the order did 

matter. However, the two sample t-tests revealed that the ratings between the two groups did 

not show any statistical significance, i.e. the order did not affect the outcome of the ratings. 

While the results of the paired t-test and sample t-test, logically seen, seem to go against each 

other, one must not forget that we are talking about statistical significance. 

A visualization of an example makes it perhaps much more understandable11. 

 

 
Figure 21 - Comparison of attribute “effective” between groups 

In figure 21 we can see an example of pragmatic ratings for group A and B in comparison: 

• Group A shows a significant difference between PX and NPX 

• Group B shows no significant difference between PX and NPX 

• A comparison of the PX ratings of both groups shows, while different, no significant 

difference 

Based on the paired t-test and two sample t-test, we can conclude that the order did not 

directly affect the outcome of the ratings. On the other hand, users’ expectations in relation to 

the interpreted purpose can be the possible cause for the significant difference between PX 

and NPX ratings. 
  

                                                        
11 As non statistician it might sound like this: The paired t-tests show that the hedonic attributes in A1 
is not better than A2, but that B1 is better than B2. But how come the two sample t-test states that 
A1 and B1 are not different from each other? The cue here is that there is a difference between 
‘different’ and ‘statistically significant’. It can certainly be true that one mean is different from 
another mean, but what matters is that it is statistically significant, which includes variables 
related to the sample. 
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Storytelling 

 

Test Comparison Hedonic Pragmatic 

Paired t-test PX (A1) / NPX (A2) Not significant Not significant 

Paired t-test PX (B1) / NPX (B2) PX > NPX Not significant 

2 Sample t-test PX (A1) / PX (B1) Not significant Not significant 

2 Sample t-test NPX (A2) / NPX (B2) A2 > B2 except thrilling (no significance) Not signifcant 

Table 3 – Storytelling result overview 

The ratings of group A didn’t show any significant difference between PX and NPX. However, 

group B showed significant difference in the ratings of hedonic attributes in favor for PX. 

Pragmatic attributes were not significant. (see Figure 21 and 22) 

 
Figure 22 – Storytelling group A paired t-test 

 
Figure 23 – Storytelling group B paired t-test 
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The two sample t-test between the groups didn’t show any significance except between the 

hedonic ratings of NPX. 

Different from the results from infographics, the pragmatic attributes haven’t shown any 

significance in either group. Additionally, seeing the NPX version first did not cause a worse 

perception of pragmatic attributes in PX. As already mentioned, Gross et al. (2012) have 

pointed out that the priority of attributes is dependent on the context. If the design of the 

NPX version has created expectations of a pragmatic purpose, it could explain why there was 

no significant difference in the hedonic due to its lessened priority. In this case the question 

emerges why the pragmatic wasn’t rated significantly lower in the PX version. Perhaps the 

participant has put less attention on pragmatic attributes because storytelling is usually of 

hedonic nature, but then again, it wouldn’t explain why parallax scrolling didn’t show 

significance higher ratings in the hedonic. Expectations being the only influencing factor 

might not be the whole answer. 

However, when the PX version was tested first, hedonic attributes were rated higher than 

in the NPX version. It makes sense that if the user expected hedonic purpose, hedonic 

attributes would get a higher rating like it did in the in the infographics experiment. At the 

same time this would mean that we should have seen a significant difference in the pragmatic, 

but we didn’t. 

The answer might be found in psychology where we can find the so-called contrast effect. 

The contrast effect is about how the perception of something is influenced by a previous 

impression (Sherif, Taub, & Hovland, 1958). For example, if a person eats a very bad tasting 

soup and thereafter eats a mediocre tasting soup, the second soup will be perceived of much 

higher quality than it actually is. An inverted effect is also possible, i.e. eating a high quality 

soup first makes a mediocre soup taste worse than it actually is. 

If we look at the hedonic ratings of the group who tested the parallax scrolling version first, 

we can see that the PX version received a higher hedonic rating in comparison to NPX. The 

contrast effect could have led to an even lower rating of the hedonic attributes of NPX, thus 

causing the significant difference. This theory could also explain why the PX version did not 

receive a significant lower pragmatic rating when NPX was tested first. Because of the 

hedonic nature of storytelling, the contrast effect wasn't triggered due to the fact that 

pragmatic attributes were seen as irrelevant in the comparison process. 

The contrast effect can also be applied to the previous experiment with infographics. A 

combination of expectations and the contrast effect could have intensified the difference 

which consequently led to a statistical significance. 

When we take a look at the results of the two sample t-test, we can see a statistical 

significance between the NPX ratings between the groups. The group which tested NPX first 

rated hedonic attributes higher than the group who tested PX first. This result can also be 

explained with the contrast effect. Due to the good compatibility of a complex design, such as 

PX, with a non-goal oriented context (Hassenzahl, 2005), hedonic attributes were rated high. 

After seeing the PX version, the contrast effect has consequently lowered the ratings of the 

NPX version more than it actually is. Consequently when comparing the NPX results between 

the two groups, a significant difference was detected.  
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4.2.6. Limitations 

While the choice of method is dependent on the situation, it is possible that multiple methods 

are applicable for the same situation. In my case a MANOVA test could have been an 

alternative by using the attributes as dependent variables and the groups as independent 

variables. However, due to its complexity in several aspects, t-tests were seen as the more 

feasible option. 

It is also acknowledged that the attributes ‘delightful’ (infographics analysis) and ‘thrilling’ 

(storytelling analysis) were not discussed. First of all, their effect sizes could be interpreted as 

medium in consideration of other effect sizes which had values over 1 and 2. Second of all, 

like most other quantitative studies there is a possibility (5%) of a type 1 error (falsely 

rejecting the null hypothesis). It is therefore suggested to rerun the test with a larger sample 

size or to examine those attributes in future research with the help of interviews to 

understand the underlying reason. 

5. Conclusions 

Study 1 has shown that parallax scrolling is a well accepted design. Despite a few downsides, 

the majority of the participants liked the overall concept. While most participants liked the 

design they saw, they concluded that its suitability was dependent on the context. However, 

the acceptance of parallax scrolling doesn’t solely depend on the context, but also on how well 

it is executed. That being said, it is up to the designer to judge if parallax scrolling would be a 

better alternative than a traditional design. The problems mentioned during the interviews 

should be taken into consideration when creating content for the web, as most of them could 

be solved simply by making better design decisions. The strengths of parallax scrolling lie in 

its aesthetic attributes such as layout and perception of depth. Other attributes which made 

parallax scrolling likeable was the use of motion and its general perception of being new and 

unusual. Parallax scrolling, if used correctly, may indeed outshine traditional websites with 

its unconventional way to present content. 

Study 2 has confirmed Hassenzahl’s (2005) suggestion that a stimulating design, such as 

parallax scrolling, is suitable for non-goal oriented context and less suitable for goal oriented 

context. The experiments have furthermore confirmed van Schaik et al.’s (2009) and Gross et 

al.’s (2012) claims that users have certain expectations which has turned out to affect users’ 

perception. Due to the ambiguity of information, it was possible to see two different results in 

regard to parallax scrolling and infographics. When the purpose of the website (information) 

was perceived to be goal oriented, parallax scrolling was rated as less suitable than a 

traditional design. However, when the purpose of the website was of hedonic nature 

(infographics), it received a higher rating than the non parallax version. The same principle 

applied to storytelling with the difference that no significant difference was found for 

pragmatic attributes. 

However, the two sample t-tests have shown that there was no significant difference 

between the groups which leads to the conclusion that there is no actual difference between a 

website with and without parallax scrolling. A suggestion has therefore been made that 

significant differences were merely caused by a contrast effect in combination with 

expectations. 
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In conclusion it can be said that parallax scrolling did not show any significant benefits in 

comparison to a traditional design. However, further testing, especially with a larger sample, 

to confirm this claim is suggested. It could also be of interest in which magnitude 

expectations and contrast effect affected the outcome of the experiments. Last but not least, it 

is necessary to point out that this research focused only on the parallax effect (due to the 

prototypes), and that parallax scrolling is often used in combination with other effects. 

Nonetheless, this research does not reject the usefulness of parallax scrolling. As pointed 

out in study 1, parallax scrolling was perceived as fun and unusual, which is a perfect way to 

stick out from the rest and to be creative. Parallax scrolling is ultimately just a tool, and the 

designer its wielder.  
  



31 
 

6. References 

6.1. Articles 

Ahtola, O. T. (1985). Hedonic and utilitarian aspects of consumer behavior: An attitudinal 
perspective. Advances in Consumer Research, 12(1), 7–10. 

Batra, R., & Ahtola, O. T. (1991). Measuring the hedonic and utilitarian sources of consumer 
attitudes. Marketing Letters, 2(2), 159–170. 

Britten, N. (1995). Qualitative interviews in medical research. BMJ (Clinical Research Ed.), 
311(6999), 251–253. 

Boger, J., Craig, T., & Mihailidis, A. (2013). Examining the impact of familiarity on faucet 
usability for older adults with dementia. BMC Geriatrics, 13(1), 63. 
http://doi.org/10.1186/1471-2318-13-63 

Burnard, P., Gill, P., Stewart, K., Treasure, E., & Chadwick, B. (2008). Analysing and 
presenting qualitative data. BDJ, 204(8), 429–432. 
http://doi.org/10.1038/sj.bdj.2008.292 

Ciancia, M. (2013). Transmedia Phenomena: New Practices in Participatory and Experiential 
Content Production. In Proceedings of the 11th European Conference on Interactive 
TV and Video (pp. 41–44). New York, NY, USA: ACM. 
http://doi.org/10.1145/2465958.2465962 

Eggert, D., & Schulze, E. C. (2014). Visualization of Mobile Mapping Data via Parallax 
Scrolling. ISPRS - International Archives of the Photogrammetry, Remote Sensing 
and Spatial Information Sciences, XL-3, 89–94. http://doi.org/10.5194/isprsarchives-
XL-3-89-2014 

Fahlquist, K. (2014). Creating new experience for zoo visitors by using media techniques. 
Department of Applied Physics and Electronics, Umeå University. 

Frederick, D. M. (2013). The effects of parallax scrolling on user experience and preference in 
web design. 

Gross, A., & Bongartz, S. (2012). Why do I like it?: investigating the product-specificity of 
user experience. ACM. 

Harley, D., & Lachman, R. (2014). CHI PLAY 2014: the bellman: subtle interactions in a 
linear narrative. ACM. 

Harrison, C., Amento, B., Kuznetsov, S., & Bell, R. (2007). Rethinking the progress bar. ACM. 

Harrison, C., Yeo, Z., & Hudson, S. (2010). Faster progress bars: manipulating perceived 
duration with visual augmentations. ACM. 

Hassenzahl, M. (2005). The thing and I: understanding the relationship between user and 
product. In Funology (pp. 31–42). Springer. 

Hassenzahl, M. (2007). The hedonic/pragmatic model of user experience. Towards a UX 
Manifesto, 10. 

Hassenzahl, M., & Tractinsky, N. (2006). User experience - a research agenda. Behaviour & 
Information Technology, 25(2), 91–97. http://doi.org/10.1080/01449290500330331 



32 
 

Hinckley, K., Cutrell, E., Bathiche, S., & Muss, T. (2002). Quantitative Analysis of Scrolling 
Techniques. In Proceedings of the SIGCHI Conference on Human Factors in 
Computing Systems (pp. 65–72). New York, NY, USA: ACM. 
http://doi.org/10.1145/503376.503389 

Hong, W., Thong, J. Y. L., & Tam, K. Y. (2007). How Do Web Users Respond to Non-banner-
ads Animation? The Effects of Task Type and User Experience. J. Am. Soc. Inf. Sci. 
Technol., 58(10), 1467–1482. http://doi.org/10.1002/asi.v58:10 

Jati, H., & Dominic, D. D. (2009). Quality Evaluation of E-government Website Using Web 
Diagnostic Tools: Asian Case. 

Jordan, P. W. (2003). Designing pleasurable products : an introduction to the new human 
factors. London: Taylor & Francis e-Library. 

Law, E. L.-C., Vermeeren, A. P. O. S., Hassenzahl, M., & Blythe, M. (2007). Towards a UX 
Manifesto. In Proceedings of the 21st British HCI Group Annual Conference on People 
and Computers: HCI...But Not As We Know It - Volume 2 (pp. 205–206). Swinton, UK, 
UK: British Computer Society. Retrieved from 
http://dl.acm.org/citation.cfm?id=1531407.1531468 

Lindgaard, G., Fernandes, G., Dudek, C., & Brown, J. (2006). Attention web designers: You 
have 50 milliseconds to make a good first impression! Behaviour & Information 
Technology, 25(2), 115–126. http://doi.org/10.1080/01449290500330448 

Maslow, A. (1970). Motivation and Personality, second edn. New York: Harper & Row. 

Robert, J.-M., & Lesage, A. (2010). From usability to user experience with interactive systems. 
Handbook of Human-Computer Interaction, 303–332. 

Saed, P., & Yahya, Y. (2011). Loading time effects: A case study of Malaysian Examination 
Syndicate web portal. 

Sherif, M., Taub, D., & Hovland, C. I. (1958). Assimilation and contrast effects of anchoring 
stimuli on judgments. Journal of Experimental Psychology, 55(2), 150. 

Schenkman, B. N., & Jönsson, F. U. (2000). Aesthetics and preferences of web pages. 
Behaviour & Information Technology, 19(5), 367–377. 
http://doi.org/10.1080/014492900750000063 

Tessier, S. (2012). From Field Notes, to Transcripts, to Tape Recordings: Evolution or 
Combination? International Journal of Qualitative Methods, 11(4), 446–460. 

Thomas, L. C. (2013). Think Visual. Journal of Web Librarianship, (4), 321–324. 
http://doi.org/10.1080/19322909.2012.729388 

Van Schaik, P., & Ling, J. (2009). The role of context in perceptions of the aesthetics of web 
pages over time. International Journal of Human - Computer Studies, 67(1), 79–89. 
http://doi.org/10.1016/j.ijhcs.2008.09.012 

Voss, K. E., Spangenberg, E. R., & Grohmann, B. (2003). Measuring the hedonic and 
utilitarian dimensions of consumer attitude. Journal of Marketing Research, 40(3), 
310–320. 

Winter, F. W. (1975). Laboratory Measurement of Response to Consumer Information. 
Journal of Marketing Research, 12(4), 390–401. http://doi.org/10.2307/3151087 



33 
 

Zimmermann, P. G. (2008). Beyond Usability–Measuring Aspects of User Experience. 
SWISS FEDERAL INSTITUTE OF TECHNOLOGY ZURICH. 

6.2. Online Resources 

Awwwards. (n.d.). Welcome to Awwwards - The best websites around the world. Retrieved 
April 18, 2015, from http://www.awwwards.com/about-us/ 

Bedford, A. (2014, September 21). Animation for Attention and Comprehension. Retrieved 
May 25, 2015, from http://www.nngroup.com/articles/animation-usability/ 

ITU. (2014). The World in 2014: ICT Facts and Figures [PDF file]. Retrieved April 15, 2015, 
from http://www.itu.int/en/ITU-D/Statistics/Documents/facts/ICTFactsFigures2014-
e.pdf 

Nielsen, J. (2007, December 17). Web 2.0 Can Be Dangerous... Retrieved April 6, 2015, from 
http://www.nngroup.com/articles/web-20-can-be-dangerous/ 

Oxford University Press. (2015). story - definition of story in English from the Oxford 
dictionary. Retrieved April 13, 2015, from 
http://www.oxforddictionaries.com/definition/english/story 

Prendergast, C. (n.d.). Parallax Scrolling: Examples and History | Our Blog. Retrieved April 
13, 2015, from http://clickrain.com/blog/parallax-scrolling-examples-and-history/ 

Rehmeyer, J. (2008, November 26). Florence Nightingale: The passionate statistician | 
Science News. Retrieved April 24, 2015, from 
https://www.sciencenews.org/article/florence-nightingale-passionate-statistician 

Runkel, P. (2013, July 8). T for 2. Should I Use a Paired t or a 2-sample t? | Minitab. 
Retrieved May 29, 2015, from http://blog.minitab.com/blog/statistics-and-quality-
data-analysis/t-for-2-should-i-use-a-paired-t-or-a-2-sample-t 

Stahl, T. (2013, March 15). History of Computing: Video games - Golden Age. Retrieved April 
13, 2015, from http://www.thocp.net/software/games/golden_age.htm 

USPTO, U. S. P. and T. O. (2002, May 20). USPTO recognizes Walt Disney and his 
advancement in animation | USPTO. Retrieved April 13, 2015, from 
http://www.uspto.gov/about-us/news-updates/uspto-recognizes-walt-disney-and-his-
advancement-animation 

W3C. (2014, October 28). HTML5. Retrieved April 17, 2015, from 
http://www.w3.org/TR/html5/Overview.html 

The Walt Disney Family Museum. (2015). Multiplane Camera | The Walt Disney Family 
Museum. Retrieved April 13, 2015, from 
http://www.waltdisney.org/content/multiplane-camera 

 

 

  



34 
 

7. Tables & Figures 

Table 1 - Translation of the scale ............................................................................................... 15 

Table 2 - Infographics result overview ..................................................................................... 24 

Table 3 – Storytelling result overview...................................................................................... 27 

 

Figure 1 - Parallax effect caused by differently paced backgrounds .......................................... 5 

Figure 2 - Maslow’s hierarchy of needs (Jordan, 2003) ............................................................ 6 

Figure 3 - A hierarchy of customer needs (ibid) ........................................................................ 6 

Figure 4 - Example of polar area diagram (Nightingale, 1858) ................................................. 8 

Figure 5 - Screenshot of scroll experiment by SHIBUI .............................................................. 9 

Figure 6 - Screenshot of TEDxGUC website ............................................................................ 10 

Figure 7 - Screenshot of Lexus website ..................................................................................... 11 

Figure 8 - Screenshot of Boy-Coy website ................................................................................. 11 

Figure 9 - Screenshot of ‘Scroll for your health’ website ..........................................................12 

Figure 10 - Age of participants .................................................................................................. 13 

Figure 11 - Occupation of participants ...................................................................................... 13 

Figure 12 - Web experience of participants ...............................................................................14 

Figure 13 - Screenshot of storytelling prototype ....................................................................... 15 

Figure 14 - Screenshot of infographics prototype .....................................................................16 

Figure 15 - Age of participants .................................................................................................. 17 

Figure 16 - Occupation of participants ...................................................................................... 17 

Figure 17 - Web experience of participants ............................................................................... 17 

Figure 18 - Overview of groups and attributes, and their relation ............................................21 

Figure 19 – Infographics group A paired t-test ........................................................................ 25 

Figure 20 – Infographics group B paired t-test ....................................................................... 25 

Figure 23 - Comparison of attribute “effective” between groups............................................. 26 

Figure 21 – Storytelling group A paired t-test ......................................................................... 27 

Figure 22 – Storytelling group B paired t-test ......................................................................... 27 

 

  



35 
 

8. Appendix 

9.1. Appendix A – Semi-structured interview ....................................................................... 36 

9.2. Appendix B – General questions .................................................................................... 37 

9.3. Appendix C – HED / UT scale survey ............................................................................. 38 

9.4. Appendix D – Content Analysis Documentation............................................................ 39 

9.5. Appendix E – Summarized coding overview .................................................................. 40 

9.6. Appendix F – Paired t-tests .............................................................................................41 

9.7. Appendix F – Two sample t-tests ................................................................................... 45 

  



36 
 

8.1. Appendix A – Semi-structured interview 

English 

Have you seen or used any other site with parallax scrolling? 
- If yes: which and what did you think of it 

What do you think of parallax scrolling? 
- Why and what aspects? 

How does parallax scrolling fit this context? 
- Why? 

What kind of design do you prefer? 
- Why and what aspects? 

 

Swedish 

Har du sett eller använt någon sida med parallax scrolling förut? 
- Om ja: vilka och vad tyckte du om det? 

Vad tycker du om parallax scrolling? 
- Varför och vilka aspekter? 

Hur passar parallax scrolling till denna kontext? 
- Varför? 

Vilken sorts design föredrar du? 
- Varför och vilka aspekter? 
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8.2. Appendix B – General questions 

English 

 

Gender ☐ Male ☐ Female 

 

Age ☐ 18-24 ☐ 25-34 ☐ 35-43 ☐ 44+ 

 

Web browsing (experience)  ☐ Novice ☐ Casual ☐ Expert (higher understanding) 

 

Occupation ☐ Employed (profession): __________________ ☐ Studying (program): __________________ ☐ Other (specify): __________________ 

 
Swedish 

 

Kön ☐ Man ☐ Kvinna 

 

Ålder ☐ 18-24 ☐ 25-34 ☐ 35-43 ☐ 44+ 

 

Webbrowsing (erfarenhet) ☐ Nybörjare (lite) ☐ Vardaglig (lagom) ☐ Erfaren (expert) 

 

Sysselsättning ☐ Anställd (yrke): __________________ ☐ Studerande (program): __________________ ☐ Annat (specifiera): __________________ 
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8.3. Appendix C – HED / UT scale survey 

 
English 

 

 
 

Swedish 
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8.4. Appendix D – Content Analysis Documentation 

Content Analysis Documentation 

Field notes of each individual interview were digitalized in a word processor for ease of use 

and readability. The notes themselves were not modified. In order to maintain a good 

oversight, each interview was numbered. 

 

Steps 

1. For content analysis purposes, all data was collected into an excel file. Each row was 

equivalent to an interview which was identified by its id. Columns, on the other hand, 

represented data categories, e.g. website, participant data and responses. In order to 

quickly distinguish data from each website, four different colors were used. 

2. The interviews were thereafter copied into a new document and sorted by website. 

Thereafter, responses of each interview were coded. 

3. In yet another document, the codes and their corresponding sources were collected. 

4. In a new document, duplicates were removed, merged or grouped while their sources 

were kept and collected. The merging and grouping of duplicates resulted in slight 

rewordings. Due to the reduction of information, additional notes were taken to prevent 

any loss of possibly important details. In order to mark possible relationships, codes with 

such relationships were colored likewise. 

5. Codes which represented “yes, parallax scrolling fits this context” were removed. While 

every participant did think that parallax scrolling fitted the context they were presented 

in, data for its reasoning was recorded and thus coded. 

6. In the next step, an attempt to create main categories was done. 

7. At that point it felt necessary to unify the language of the data as it consisted of both 

Swedish and English. After the translation, further reduction (and thus rephrasing) was 

conducted. 

8. Thereafter, another reduction was necessary due to duplicates. To create better 

readability and reduce errors in the reduction process, codes were reordered and colored 

to indicate duplicates. 

9. In the last steps, two more sub categories were introduced and codes were ordered by 

relationships. The introduction of sub categories serve the purpose of identifying their 

relationship with parallax scrolling. To further distinguish codes which could be related 

to each other, they were colored likewise. 

 

Summary 

By using emergent coding, 105 codes (duplicates included) were identified. Those 105 codes 

were then in multiple reduction processes reduced to a final of 32 unique codes which 

correspond to 3 main categories and 3 sub categories. 

Throughout the whole analysis, sources were kept and noted down for possible later uses. 
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8.5. Appendix E – Summarized coding overview 
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8.6. Appendix F – Paired t-tests 

Infographics A1 vs A2 
Effective 

There was significant difference in the ratings for PX (M=4.417, SD=1.881) and NPX (M=6.250, 

SD=0.965); t(11) = -2.56, p = 0.026.  

Cohen's d = -1.2261780307212 

Helpful  

There was no significant difference in the ratings for PX (M=4.833, SD=1.850) and NPX (M=6.000, 

SD=1.128); t(11) = -1.86, p = 0.089.  

 

Functional  

There was significant difference in the ratings for PX (M=4.000, SD=1.537) and NPX (M=6.250, 

SD=0.965); t(11) = -3.65, p = 0.004.  

Cohen's d = -1.7533252391523 

 

Necessary  

There was significant difference in the ratings for PX (M=3.833, SD=1.697) and NPX (M=5.583, 

SD=1.165); t(11) = -2.89, p = 0.015.  

Cohen's d = -1.2023255384911 

 

Practical  

There was significant difference in the ratings for PX (M=3.917, SD=1.676) and NPX (M=5.750, 

SD=1.215); t(11) = -2.93, p = 0.014.  

Cohen's d = -1.2522523748921 

 

Fun  

There was no significant difference in the ratings for PX (M=4.917, SD=1.975) and NPX (M=4.000, 

SD=1.595); t(11) = 1.05, p = 0.317.  

 

Exciting  

There was no significant difference in the ratings for PX (M=5.083, SD=1.832) and NPX (M=3.833, 

SD=1.749); t(11) = 1.48, p = 0.167.  

 

Delightful  

There was no significant difference in the ratings for PX (M=4.917, SD=1.975) and NPX (M=5.250, 

SD=1.138); t(11) = -0.51, p = 0.621.  

 

Thrilling  

There was no significant difference in the ratings for PX (M=4.833, SD=1.697) and NPX (M=4.167, 

SD=1.642); t(11) = 0.81, p = 0.433.  

 

Enjoyable  

There was no significant difference in the ratings for PX (M=4.917, SD=1.832) and NPX (M=4.250, 

SD=1.960); t(11) = 0.82, p = 0.428. 
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Infographics B1 vs B2 
Effective  

There was no significant difference in the ratings for PX (M=4.333, SD=1.303) and NPX (M=5.500, 

SD=1.243); t(11) = -2.08, p = 0.062.  

 

Helpful  

There was no significant difference in the ratings for PX (M=4.667, SD=1.155) and NPX (M=5.167, 

SD=1.267); t(11) = -0.94, p = 0.365.  

 

Functional  

There was no significant difference in the ratings for PX (M=4.917, SD=1.782) and NPX (M=5.417, 

SD=1.165); t(11) = -0.72, p = 0.484.  

 

Necessary  

There was no significant difference in the ratings for PX (M=4.250, SD=1.485) and NPX (M=4.750, 

SD=1.138); t(11) = -1.11, p = 0.293.  

 

Practical  

There was no significant difference in the ratings for PX (M=4.500, SD=1.567) and NPX (M=5.000, 

SD=1.348); t(11) = -0.74, p = 0.477.  

 

Fun  

There was significant difference in the ratings for PX (M=5.917, SD=0.900) and NPX (M=3.250, 

SD=1.215); t(11) = 5.06, p = 0.000.  

Cohen's d = 2.49447139897 

 

Exciting  

There was significant difference in the ratings for PX (M=5.917, SD=0.900) and NPX (M=3.000, 

SD=1.044); t(11) = 6.46, p = 0.000.  

Cohen's d = 2.9928292590023 

 

Delightful  

There was significant difference in the ratings for PX (M=5.667, SD=1.073) and NPX (M=4.167, 

SD=1.267); t(11) = 2.51, p = 0.029.  

Cohen's d = 1.2776678391025 

 

Thrilling  

There was significant difference in the ratings for PX (M=4.583, SD=1.165) and NPX (M=3.500, 

SD=0.798); t(11) = 2.49, p = 0.030.  

Cohen's d = 1.0846202771571 

 

Enjoyable  

There was significant difference in the ratings for PX (M=5.500, SD=1.087) and NPX (M=3.583, 

SD=1.379); t(11) = 3.36, p = 0.006.  

Cohen's d = 1.5439582688885 
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Storytelling A1 vs A2 
Effective  

There was no significant difference in the ratings for PX (M=5.000, SD=1.537) and NPX (M=5.250, 

SD=1.603); t(11) = -0.48, p = 0.643.  

 

Helpful  

There was no significant difference in the ratings for PX (M=4.583, SD=1.443) and NPX (M=5.250, 

SD=1.422); t(11) = -1.08, p = 0.305.  

 

Functional  

There was no significant difference in the ratings for PX (M=4.750, SD=1.712) and NPX (M=5.250, 

SD=1.712); t(11) = -0.59, p = 0.568.  

 

Necessary  

There was no significant difference in the ratings for PX (M=4.167, SD=1.899) and NPX (M=4.750, 

SD=1.712); t(11) = -0.81, p = 0.437.  

 

Practical  

There was no significant difference in the ratings for PX (M=4.417, SD=1.730) and NPX (M=5.333, 

SD=1.497); t(11) = -1.27, p = 0.231.  

 

Fun  

There was no significant difference in the ratings for PX (M=5.750, SD=1.865) and NPX (M=4.667, 

SD=1.614); t(11) = 1.78, p = 0.103.  

 

Exciting  

There was no significant difference in the ratings for PX (M=5.833, SD=1.467) and NPX (M=4.750, 

SD=1.545); t(11) = 1.82, p = 0.097.  

 

Delightful  

There was no significant difference in the ratings for PX (M=5.667, SD=1.775) and NPX (M=5.833, 

SD=1.267); t(11) = -0.28, p = 0.782.  

 

Thrilling  

There was no significant difference in the ratings for PX (M=4.750, SD=1.960) and NPX (M=4.083, 

SD=1.621); t(11) = 1.20, p = 0.255.  

 

Enjoyable  

There was no significant difference in the ratings for PX (M=5.333, SD=1.614) and NPX (M=4.917, 

SD=1.881); t(11) = 0.89, p = 0.392. 
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Storytelling B1 vs B2 
Effective  

There was no significant difference in the ratings for PX (M=4.833, SD=1.403) and NPX (M=5.500, 

SD=1.382); t(11) = -1.15, p = 0.276.  

 

Helpful  

There was no significant difference in the ratings for PX (M=5.250, SD=1.055) and NPX (M=4.667, 

SD=1.497); t(11) = 1.17, p = 0.267.  

 

Functional  

There was no significant difference in the ratings for PX (M=4.917, SD=1.379) and NPX (M=5.333, 

SD=1.303); t(11) = -0.75, p = 0.470.  

 

Necessary  

There was no significant difference in the ratings for PX (M=4.417, SD=1.621) and NPX (M=4.250, 

SD=1.138); t(11) = 0.27, p = 0.791.  

 

Practical  

There was no significant difference in the ratings for PX (M=4.417, SD=1.443) and NPX (M=5.333, 

SD=1.497); t(11) = -1.27, p = 0.231.  

 

Fun  

There was significant difference in the ratings for PX (M=6.000, SD=0.853) and NPX (M=2.917, 

SD=1.379); t(11) = 4.96, p = 0.000.  

Cohen's d = 2.6888871845333 

 

Exciting  

There was significant difference in the ratings for PX (M=5.500, SD=1.243) and NPX (M=2.917, 

SD=1.240); t(11) = 4.64, p = 0.001.  

Cohen's d = 2.0805462059517 

 

Delightful  

There was significant difference in the ratings for PX (M=5.917, SD=0.793) and NPX (M=3.833, 

SD=1.267); t(11) = 5.00, p = 0.000.  

Cohen's d = 1.9717766290637 

 

Thrilling  

There was significant difference in the ratings for PX (M=5.333, SD=1.303) and NPX (M=2.917, 

SD=1.443); t(11) = 4.99, p = 0.000.  

Cohen's d = 1.7573679269666 

 

Enjoyable  

There was significant difference in the ratings for PX (M=6.167, SD=0.718) and NPX (M=3.333, 

SD=1.371); t(11) = 5.61, p = 0.000.  

Cohen's d = 2.5896860976282 
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8.7. Appendix G – Two sample t-tests 

Infographics A1 vs B1 
Effective  

There was no significant difference in the ratings for PX (M=4.42, SD=1.88) and PX (M=4.33, 

SD=1.30); t(19) = 0.13, p = 0.901.  

 

Helpful  

There was no significant difference in the ratings for PX (M=4.83, SD=1.85) and NPX (M=4.67, 

SD=1.15); t(18) = 0.26, p = 0.794.  

 

Functional  

There was no significant difference in the ratings for PX (M=4.00, SD=1.54) and PX (M=4.92, 

SD=1.78); t(21) = -1.35, p = 0.192.  

 

Necessary  

There was no significant difference in the ratings for PX (M=3.83, SD=1.70) and PX (M=4.25, 

SD=1.48); t(21) = -0.64, p = 0.529.  

 

Practical  

There was no significant difference in the ratings for PX (M=3.92, SD=1.68) and PX (M=4.50, 

SD=1.57); t(21) = -0.88, p = 0.388.  

 

Fun  

There was no significant difference in the ratings for PX (M=4.92, SD=1.98) and PX (M=5.917, 

SD=0.900); t(15) = -1.60, p = 0.131.  

 

Exciting  

There was no significant difference in the ratings for PX (M=5.08, SD=1.83) and PX (M=5.917, 

SD=0.900); t(16) = -1.41, p = 0.176.  

 

Delightful  

There was no significant difference in the ratings for PX (M=4.92, SD=1.98) and PX (M=5.67, 

SD=1.07); t(16) = -1.16, p = 0.265.  

 

Thrilling  

There was no significant difference in the ratings for PX (M=4.83, SD=1.70) and PX (M=4.58, 

SD=1.16); t(19) = 0.42, p = 0.679.  

 

Enjoyable  

There was no significant difference in the ratings for PX (M=4.92, SD=1.83) and PX (M=5.50, 

SD=1.09); t(17) = -0.95, p = 0.356. 
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Infographics A2 vs B2 
Effective  

There was no significant difference in the ratings for NPX (M=6.250, SD=0.965) and NPX (M=5.50, 

SD=1.24); t(20) = 1.65, p = 0.114.  

 

Helpful  

There was no significant difference in the ratings for NPX (M=6.00, SD=1.13) and NPX (M=5.17, 

SD=1.27); t(21) = 1.70, p = 0.104.  

 

Functional  

There was no significant difference in the ratings for NPX (M=6.250, SD=0.965) and NPX (M=5.42, 

SD=1.16); t(21) = 1.91, p = 0.070.  

 

Necessary  

There was no significant difference in the ratings for NPX (M=5.58, SD=1.16) and NPX (M=4.75, 

SD=1.14); t(21) = 1.77, p = 0.091.  

 

Practical  

There was no significant difference in the ratings for NPX (M=5.75, SD=1.22) and NPX (M=5.00, 

SD=1.35); t(21) = 1.43, p = 0.167.  

 

Fun  

There was no significant difference in the ratings for NPX (M=4.00, SD=1.60) and NPX (M=3.25, 

SD=1.22); t(20) = 1.30, p = 0.210.  

 

Exciting  

There was no significant difference in the ratings for NPX (M=3.83, SD=1.75) and NPX (M=3.00, 

SD=1.04); t(17) = 1.42, p = 0.175.  

 

Delightful  

There was significant difference in the ratings for NPX (M=5.25, SD=1.14) and NPX (M=4.17, 

SD=1.27); t(21) = 2.20, p = 0.039.  

Cohen's d = 0.89496445370224 

 

Thrilling  

There was no significant difference in the ratings for NPX (M=4.17, SD=1.64) and NPX (M=3.500, 

SD=0.798); t(15) = 1.26, p = 0.225.  

 

Enjoyable  

There was no significant difference in the ratings for NPX (M=4.25, SD=1.96) and NPX (M=3.58, 

SD=1.38); t(19) = 0.96, p = 0.347. 
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Storytelling A1 vs B1 
Effective  

There was no significant difference in the ratings for PX (M=5.00, SD=1.54) and PX (M=4.83, 

SD=1.40); t(21) = 0.28, p = 0.784.  

 

Helpful  

There was no significant difference in the ratings for PX (M=4.58, SD=1.44) and PX (M=5.25, 

SD=1.06); t(20) = -1.29, p = 0.211.  

 

Functional  

There was no significant difference in the ratings for PX (M=4.75, SD=1.71) and PX (M=4.92, 

SD=1.38); t(21) = -0.26, p = 0.795.  

 

Necessary  

There was no significant difference in the ratings for PX (M=4.17, SD=1.90) and PX (M=4.42, 

SD=1.62); t(21) = -0.35, p = 0.732.  

 

Practical  

There was no significant difference in the ratings for PX (M=4.42, SD=1.73) and PX (M=4.42, 

SD=1.44); t(21) = 0.00, p = 1.000.  

 

Fun  

There was no significant difference in the ratings for PX (M=5.75, SD=1.86) and PX (M=6.000, 

SD=0.853); t(15) = -0.42, p = 0.679.  

 

Exciting  

There was no significant difference in the ratings for PX (M=5.83, SD=1.47) and PX (M=5.50, 

SD=1.24); t(21) = 0.60, p = 0.555.  

 

Delightful  

There was no significant difference in the ratings for PX (M=5.67, SD=1.78) and PX (M=5.917, 

SD=0.793); t(15) = -0.45, p = 0.662.  

 

Thrilling  

There was no significant difference in the ratings for PX (M=4.75, SD=1.96) and PX (M=5.33, 

SD=1.30); t(19) = -0.86, p = 0.401.  

 

Enjoyable  

There was no significant difference in the ratings for PX (M=5.33, SD=1.61) and PX (M=6.167, 

SD=0.718); t(15) = -1.63, p = 0.123. 
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Storytelling A2 vs B2 
Effective  

There was no significant difference in the ratings for NPX (M=5.25, SD=1.60) and NPX (M=5.50, 

SD=1.38); t(21) = -0.41, p = 0.686.  

 

Helpful  

There was no significant difference in the ratings for NPX (M=5.25, SD=1.42) and NPX (M=4.67, 

SD=1.50); t(21) = 0.98, p = 0.339.  

 

Functional  

There was no significant difference in the ratings for NPX (M=5.25, SD=1.71) and NPX (M=5.33, 

SD=1.30); t(20) = -0.13, p = 0.895.  

 

Necessary  

There was no significant difference in the ratings for NPX (M=4.75, SD=1.71) and NPX (M=4.25, 

SD=1.14); t(19) = 0.84, p = 0.410.  

 

Practical  

There was no significant difference in the ratings for NPX (M=5.33, SD=1.50) and NPX (M=5.33, 

SD=1.50); t(22) = 0.00, p = 1.000.  

 

Fun  

There was significant difference in the ratings for NPX (M=4.67, SD=1.61) and NPX (M=2.92, 

SD=1.38); t(21) = 2.86, p = 0.009.  

Cohen's d = 1.1671206352025 

 

Exciting  

There was significant difference in the ratings for NPX (M=4.75, SD=1.54) and NPX (M=2.92, 

SD=1.24); t(21) = 3.21, p = 0.004.  

Cohen's d = 1.3089472424259 

 

Delightful  

There was significant difference in the ratings for NPX (M=5.83, SD=1.27) and NPX (M=3.83, 

SD=1.27); t(22) = 3.87, p = 0.001.  

Cohen's d = 1.5748031496063 

 

Thrilling  

There was no significant difference in the ratings for NPX (M=4.08, SD=1.62) and NPX (M=2.92, 

SD=1.44); t(21) = 1.86, p = 0.077.  

 

Enjoyable  

There was significant difference in the ratings for NPX (M=4.92, SD=1.88) and NPX (M=3.33, 

SD=1.37); t(20) = 2.36, p = 0.029.  

Cohen's d = 0.9666323296501 

 


