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     Abstract 

What do we look at when viewing works of art? There is little research on this topic and most of it has 

occurred outside of the lab and with indirect measures. The present study focused on art gazing while 

using an eye-tracking device to answer a series of questions related to art viewing, art perception, art 

knowledge, and art interest. We asked 15 participants to view eight paintings by well-known artists (e.g., 

Picasso and van Gogh) while their eye movements were collected, and we assessed their art interest and 

art knowledge via questionnaires. Heat maps for the eight paintings were produced and demonstrated 

clear differences in gaze patterns depending on painting type (e.g., realist vs. abstract, landscape vs. 

portrait). For example, in realistic paintings, such as the portraits presented, the focal points are clear 

and strong. In the abstract paintings, like the geometric ones presented, the focal points are dispersed 

and softer. Correlational analyses demonstrated that participants with higher art  interest and art 

knowledge were more likely to spend more time looking at the paintings but did not differ from others 

with lower interest and knowledge in which paintings were preferred. Instead, participants showed clear 

preferences for realistic paintings over modern abstract paintings. This preliminary data suggests that 

we look at art differently depending on the type of painting and that our knowledge and interest in art 

also influence our looking behaviour. As we continue with this research, we will further our investigation 

into areas of interest in landscape paintings to determine which area is gazed at the most: foreground, 

midground, or background.  

Keywords: art viewing, art perception, art interest, art knowledge, eye tracking, visual art, big 

data, mind art 
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When perceiving is creating: Visual art and eye-tracking technology 

I find it interesting that though you and I may look at the same image, we could be perceiving, 

viewing, and visually digesting it in different ways. For our research we were interested in better 

understanding how the gaze moves around Art compositions created by masters of Visual Art and how 

that gaze intermingles with the participants’ art knowledge and interest. Our research is a stepping 

stone for future research in the areas of Visual Art, Aesthetics, Big Data and Mind Art.      

 How is it possible to combine art and science when the two have a subjective and objective 

relationship? Questions such as this have guided research for decades, but now we are wondering how 

can one make the subjective viewing of art into an objective, real-world observation (Brook, 2020; 

Quiroga & Pedreira, 2011)? How can one be positive that each participant looks at what they say they 

are in the exact order that they recall? Prior to the creation of eye-tracking devices, live observers had to 

time gallery visitors to quantify their engagement with art, meaning they had to manually watch and 

dissect the visual attention of art viewers to answer these questions (Filippini-Fantoni et al., 2013; Janik 

et al.,1978; Quiroga & Pedreira, 2011). Now, we have done that at a much more precise level, in the 

comfort and control of our lab.  

By tracking the gaze of observers of art with an eye-tracker, we methodologically assessed what 

attracted the attention of our participants. Since we are now able to accurately observe eye movements 

on viewers of visual art with the use of eye-trackers, we have been able to answer a series of research 

questions pertaining to art, perceiving art, and the time it takes to do so (Filippini-Fantoni et al.; Garbutt 

et al., 2020; Krogh-Jespersen et al., 2020; Quiroga & Pedreira, 2011; Rosenberg & Klein, 2015; Walker et 

al., 2017). The current study uses modern eye-tracking technology to make visual art creation and 

experience more tangible. We were interested in seeing how the gaze moves around compositions 

created by Masters of Visual Art – Vermeer, Arcimboldo, Picasso, Constable, Van Gogh, Pollock and 

Mondrian, and gauging if the way we view art is correlated with art interest and art knowledge. By using 
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the eye-tracking device on observers of art, we can also allow those visual compositions to guide our 

eyes in creating our own visual art, breaking into the developing area of Mind Art and Big Data (Riegel et 

al., 2017).  

Perceiving art has been an area of interest since ancient Greece (Quiroga & Pedreira, 2011). As 

such, there is no shortage of literature surrounding the aesthetic aspects of viewing art (e.g., 

Chatterjee, 2015; Huston et al., 2019; Quiroga and Pedreira, 2011; Swami, 2013). This literature is used 

consistently to justify the aesthetic qualities within art (Rosenberg & Klein, 2015). For example, the rule 

of thirds where in each composition can be broken down into thirds in many directions and still be 

balanced. But what about viewing art with eye trackers? Studies have been conducted with eye-tracking 

devices in museums and galleries like The Austrian Gallery Belvedere, the Cleveland Museum of Art, the 

Vincent Van Gogh Museum, and more (Garbutt et al., 2020; Santini et al., 2018; Walker et al., 2017). All 

researchers called for further investigations into the concerned area and provided a solid platform for 

both fully unconstrained and constrained studies involving eye-tracking and art (Santini et al., 2018).  

Mind art and Big Data 

Few studies have used eye trackers as a tool to create visual art, or versions of it (Riegel et al., 

2017). In the current study the eye-tracking data was recorded as the participants viewed eight pieces of 

art. The data was then converted and output into heat maps, which is a form of Mind Art (Riegel et al., 

2017). Mind art, then, is basically an accumulation of data from people's brains and (in our case) eyes 

that can be used to create images that show what we see in a visual format instead of just numbers 

(Riegel et al., 2017). The data we gathered in the current study is massive in size. Therefore, it can be 

referred to as "Big Data" (Kitchin, 2014; Riegel et al., 2017).  

  As Kitchin states in their work on Big Data, "revolutions in science are often preceded by 

revolutions in measurement" (2014, p.1). This is, in part, how our research came to be. Eye-tracking 

research does not fit the traditional definition of Big Data, which is information that is “huge in volume… 
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high in velocity… diverse in variety… and exhaustive in scope” (Kitchin, 2014, p.1-2). It is so much data 

that it does not fit in an excel sheet. An example of this would be ongoing CCTV, as the video is 

continuously recording on an infinite loop, meaning there is infinite data (Kitchin, 2014). The eye-tracker 

does, however, raise similar concerns and questions as Big Data and, therefore, can be categorized 

similarly (Riegel et al., 2017). Mind art, as previously explained, is created using data from brain activity 

or, in our case, eye movements. Working in the realm of Big Data is an opportunity to take what often 

would be a numerical output and transform it into what can be a visually appealing work of art (Riegel et 

al., 2017). It opens the information and Big Data up instead of limiting its potential for understanding 

(Riegel et al., 2017). 

This is not the first time Big Data has been taken and transformed into art, nor is it the first 

interaction between science and art. Performance artists have been creating Mind Art for at least a 

decade, ranging from controlling water with brainwaves, using Electroencephalograms (EEGs) to create 

music and paintings, and even having people experience immersive art while hooked up to an EEG (e.g., 

The Creators Project, 2016). However, "in spite of the impact that scientific study could have" on art, 

and vice versa, the two have somewhat split through the ages (Quiroga & Pedreira, 2011, p. 1).  

Are we, as researchers, able to become artists ourselves by creating Mind Art in this new age of 

advanced technology and Big Data? We can truthfully answer, yes. The performance artists mentioned 

are taking numerical and "informational chaos of data packages" and are moving them into creative, 

straightforward, and easy-to-understand forms (Riegel et al., 2017, p. 8). Of which we did the same. This 

also answers whether eye-tracking data can be used to serve both empirical and subjective artistic aims 

simultaneously. By using "cognitive science-based methodologies, and the software tools of [our Tobii 

Pro eye-tracker] ...[it] allow[s] for interesting and useful empirically based understandings of the data" 

(Riegel et al., 2017, p. 1). 
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In their research, Quiroga and Pedreira were interested in "bridging these two fields...using 

scientific methods to study art... using eye-tracking technology to quantify how participants look at 

different art pieces" (2011, p. 2). The researchers chose a handful of works by masters and showed them 

to participants while they were tracking their eye movements. Half of the participants saw the original 

version first, followed by a digitally manipulated version of that same image (Quiroga & Pedreira, 2011). 

For example, they changed the colours in the blocks of the Mondrian painting that they presented to 

their participants. The other half saw the digitally manipulated image first, and the original image 

second. By doing this, they were able to quantify the harmony and balance of the compositions (Quiroga 

& Pedreira, 2011).  

Their results show that "gazing patterns, which [they] use as a proxy to quantify and study the 

subjects' appreciation of art, can be completely modified by the subjects' previous knowledge" (Quiroga 

& Pedreira, 2011, p. 5). When they speak of previous art knowledge, they are referencing previous 

knowledge of what the first image was that they were presented with. This is an interesting finding and 

one that indirectly led to our use of the Vienna Art Interest and Art Knowledge (VAIAK) questionnaire 

(Specker et al., 2018). This questionnaire tests the participants' interest in art and assesses their art 

historical knowledge. It is based on the premise that art interest and knowledge affect art-viewing 

(Specker et al., 2018). A limitation of Quiroga and Pedreira’s study is that it quantifies art knowledge in a 

way that is extremely limiting by only playing to primed and recent memories belonging to the person 

viewing the works. In our research we addressed this limiting issue and acquired the VAIAK as a unified 

and validated measure of art interest and knowledge to regulate the results and make them easier to 

replicate in future research.  

Art Viewing and Perception 

Viewing art is arguably one of the most subjective forms of perceiving that one could experience 

(Quiroga & Pedreira, 2011). It is highly personal. However, "in spite of this subjectivity, the perception 
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of, for example, a self-portrait of van Gogh is ruled by similar visual perception principles as those 

involved in recognizing a familiar face, a cat or an apple" (Quiroga & Pedreira, 2011, p. 1).  So, if the 

visual perception principals are so similar, will we perceive portraits' compositions and content in the 

same way, regardless of style? Does the content of the work leave them feeling different? Our research 

is attempting to answer these questions and more.  

Researchers Smith and Smith (2001) conducted a gazing time study at the Metropolitan 

Museum of Art in New York. They timed gallery visitors during their naturally occurring stops at works of 

art to see how long they viewed each painting for on average. They wanted to empirically investigate 

how much time was spent in galleries viewing art. Based on the results from 150 visitors, Smith and 

Smith suggested a model of observer's attentional behaviour - It has three levels and is based on their 

data from live observers. First, "sampling" a piece of art is approximately a ten-second look, 

"consuming" is around thirty seconds of viewing, and finally, "savouring" is over one minute of viewing 

time (Smith &Smith 2001). These are to be imagined on a scale, with the average falling at 17 seconds of 

art viewing (Brieber et al., 2020). Therefore, participants appear to normally view art for ten seconds to 

one minute generally, and most commonly for about 17 seconds. This side by side comparison is 

interesting because it shows not only the variability in viewing times depending on the person, it also 

shows that looking longer does not always mean you are appreciating it more. However, it is difficult to 

judge how much time is truly spent engaging with the art in a traditional gallery setting, which is why the 

eye-tracker is such a unique and important too. By using these past identifications of viewing time 

patterns, we are able to see if our average looking time matches up with the average looking times of 

museums – further validating our study. 

Research Questions and Hypotheses 

In the current study, we measured the gazes of participants viewing the art of masters. We not only 

harnessed quantitative eye-tracking data and qualitative experiences of observers of art but we also 
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made our own art from it. Mind art, sometimes referred to as data art, allows us to blend empirical 

research and subjective art viewing to create entirely new artwork. Additionally, we were able to answer 

a series of research questions about viewing various types of art ranging from realism to abstract in 

portraiture, landscape, and other kinds of paintings. The Tobii Pro eye tracker allowed us to measure 

what people are looking at and for how long. Our hypotheses were as follows: 

1. We hypothesized that our participants would enjoy looking at representational art more than 

abstract art, though this may change based on the participant's prior level of art knowledge 

(Quiroga & Pedreira, 2011). For example, we believed participants would prefer Vermeer's Girl 

with a pearl earring over Mondrian's Broadway boogie- woogie. We predicted this because in 

Vermeer’s work, you can really see and admire the technique and effort that went into the 

piece, whereas the Mondrian’s, though powerful, may seem simplistic in nature and “easy” to 

create. Therefore, we predicted that there would be fewer focal points in abstract works but 

more even coverage of viewing time across the work. This is because there are less 

representational images presented in an abstract work than a realistic one, and therefore less 

that we feel the need to pay hard attention to.  

2. We predicted that there would be a positive correlation between art knowledge, art interest 

and art preference (Specker et al., 2018). Because of previous research, we know there is a 

relationship between art interest and art knowledge (Specker et al., 2018). Because of Quiroga 

& Pedreira’s (2011) research, we know there is a relationship between art knowledge and art 

preference. Therefore, we wanted to explore the interrelationship of the three at once.  We 

also hypothesized that the more art knowledge the participant has, the more time they would 

spend looking at the art (Smith & Smith, 2001). We hypothesised this because those with more 

art knowledge would have a better understanding for the appreciation of the technique and 

historical significance of the works, ruling their worthiness of viewing time higher.  
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Methods 

Participants      

The study consisted of 15 participants (N=15). The mean age is 27.53 (µ=27.53, sd= 4.58, median 

= 27). There were three males, nine females, and three identifying as other. Most were students from 

the University of Regina, but there were three exceptions that were from outside of the University. 

Participants were recruited from the researchers Covid-friendly inner circle, all being friends or family 

members. Apart from having normal or corrected to normal vision, there were no additional 

requirements to participate in the study. Most participants had corrected to normal vision (µ=0.73). 

Because of the exploratory nature of this research, we kept it open to who could participate – not just 

students of art history or students of psychology, but a mixture of people in multiple disciplines with 

varying amounts of knowledge on the topics. The experiment occurred at the University of Regina in 

March 2022. The study took participants approximately 45 minutes to complete, start to finish. Those 

who participated were given the chance to enter a draw to win a 50$ gift card.       

Materials       

The artworks that were viewed were picked for their variety, use of Chiaroscuro (the use of 

extreme darks and lights within a work of art), movement in the brush strokes, and balance in the 

compositions. Figure 1 introduces the works laid out to illustrate the differences and similarities across 

each piece – from figurative to abstract. 
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Figure 1. All of the paintings organized by realism or abstract 

The materials used for this research consist of eight art historical paintings:  

• Arcimboldo, G. (1590). Four seasons in one head. (Figure 2)  

● Constable, J. (1831). Salisbury cathedral from the meadows. (Figure 3)  

● Mondrian, P. (1942-1943). Broadway boogie woogie. (Figure 4)  

● Mondrian, P. (1939- 1942). Composition no. 8 with red, blue, and yellow. (Figure 5)  

● Picasso, P. (1937). Guernica. (Figure 6)  

● Pollock, J. (1943). Mural. (Figure 7)  

● van Gogh, V. (1889). A wheatfield with cypresses. (Figure 8)  

● Vermeer, J. (1665). Girl with a pearl earring. (Figure 9)  

Arcimboldo's Four seasons in one head (see Figure 2), was chosen because of its near-human 

likeness in a portrait setting, its similarity to a human face, and use of extreme lighting. John Constable's 

Salisbury Cathedral from the meadows (see Figure 3) is another work, like Arcimboldo's, that makes use 

of Chiaroscuro, or the use of extreme darks and lights within a work of art. Its realism contrasts gently 

with van Gogh's A Wheatfield with cypresses. (see Figure 8). Vermeer's Girl with a pearl earring (Figure 

9) was chosen because of the degree of realism in the painting, which is to be contrasted with 

Arcimboldo's, and the reflection of light that could attract our attention throughout the work. 
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Figure 2. Arcimboldo, G. (1590) Four seasons in one head [Painting]. National Gallery of Art, Washington, 

D.C., United States. 

 

Figure 3. Constable, J. (1831). Salisbury cathedral from the meadows [Painting]. Tate Britain, London, 

United Kingdom. 

The two Mondrians, Broadway boogie woogie (see Figure 4) and Composition no. 8 with red, blue, 

and yellow (see Figure 5), were chosen as a set of geometrical paintings of which we are able to 

compare to realistic and representational paintings (Quiroga & Pedreira, 2011). Mondrian is a Dutch 
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artist known for his mastery of harmony and balance within his works. He did this using horizontal and 

vertical lines and incredible primary colours (Quiroga & Pedreira, 2011).  

 

Figure 4. Mondrian, P. (1942-1943). Broadway boogie woogie [Painting]. The Museum of Modern Art, 

New York, NY, United States. 

 

Figure 5. Mondrian, P. (1939- 1942). Composition no. 8 with red, blue, and yellow [Painting]. Kimbell Art 

Museum, Fort Worth, Texas, United States. 

In Picasso's Guernica (see Figure 6) we are interested if the faces draw attention as if they were 

realistic ones, and with Pollock's Mural (see Figure 7), we are interested in seeing if our eyes try to make 

sense out of these image- if they try to make sense out of senselessness. Lastly, with Van Gogh's 
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Wheatfield with cypresses (see Figure 8), we are looking at a composition like Constables when it comes 

to background, midground, foreground, and the shapes that make up each area, though in van Gogh’s 

work it uses colour and brushstrokes to move the eye around the painting.  

 

Figure 6. Picasso, P. (1937). Guernica [Painting]. Museo Nacional Centro de Arte Reina Sophia, Madrid, 

Spain. 

 

Figure 7. Pollock, J. (1943). Mural [Painting]. University of Iowa Stanley Museum of Art, Iowa City, United 

States. 
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Figure 8. van Gogh, V. (1889). A wheatfield with cypresses [Painting]. Metropolitan Museum of Art, New 

York, NY, United States. 

 

Figure 9. Vermeer, J. (1665). Girl with a pearl earring [Painting]. Mauritshuis, The Hague. 

      

Procedure 

Ethics approval came from the Research Ethics Board. After agreeing to participate, participants 

were scheduled to meet in a quiet environment in the University of Regina. Upon arrival, the 
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participants read and signed a consent form and were briefed on what the experiment was going to 

consist of, which is the process as follows: Each participant began by calibrating their eyes with the 

Tobii-pro Nano eye-trackers program, Tobii-Pro Suite. When calibration with the Tobii-Pro Suite 

program was completed, the participant proceeded to observe eight paintings for however long they 

wanted. The participants were given the instruction to hit the space bar to advance whenever they were 

done looking at an image. We did this because we wanted to replicate a looking experience in a gallery 

as closely as possible, without a time limit on the participant. A blank screen occurred between each 

piece of art for the participant's eyes to rest. This is important because one seems to become hyper 

aware of their eyes as they know they are being tracked. It allows for the participants to settle 

themselves into a place of comfort before proceeding. As participants gazed at the works, their eye 

saccades were tracked, and focal points were noted using Tobii Pro eye-tracking software. This 

information is what was later used to produce our results.  

Following the art observation, the participants had the opportunity to draw an image using only 

their eyes and the eye-tracker - giving an even deeper meaning to Mind Art. The program was set up to 

allow participants to choose a colour to draw with by staring at, and concentrating on, the spot on the 

screen that the corresponding colour box appeared. Then, as their eyes moved across the screen, the 

participants were able to draw (usually erratic) line drawings using only their eyes. The participants then 

completed a self-report consisting of an experience/demographic survey and the VAIAK questionnaire. 

They were thanked for participating in the experience. Finally, the participants were given an option to 

enter a draw to win a 50$ gift card as compensation for their time.   

Measures  

Demographic and engagement Questionnaire  

Our experience survey consists of qualitative and quantitative questions (see Appendix A) and 

asked participants to reflect on how they viewed the images with questions such as “Were you familiar 



 14 

with any of the artworks in the art slide show?  If so, which one(s)?” and “Which art piece was your 

favourite? Why?”. These questions were used to gauge their familiarity specifically with the images 

presented and to better understand if there is a relationship between art preference, art interest and art 

knowledge.  

Vienna Art Interest and Art Knowledge Questionnaire 

The VAIAK, or Vienna Art Interest & Art Knowledge Questionnaire (see Appendix B), was also 

used and is a tool for researchers to measure both art interest and knowledge of their participants in 

studies involving visual art (Specker et al., 2018). It is a two-part questionnaire with one half focusing on 

art interest and the other asking art historical related knowledge questions (Specker et al., 2018). The 

results of the VAIAK developers' many tests of the measure show evidence for the reliability of the 

VAIAK scores as well as evidence for the validity as a measure of both art interest and art knowledge in 

scientific research (Specker et al., 2018). At the same time, the VAIAK also provides a necessary 

clarification and differentiation between the two dimensions (art interest and art knowledge) (Specker 

et al., 2018).        

Analyses 

The study yielded large amounts of eye movement data which was generated from participants 

gazing at the art, and we needed a way to deal with that massive amount of information. The Tobii Pro 

Suite offers several visualized outputs for the data (Riegel et al., 2017). From bee swarms (depiction of 

focal spots in succession) to heat maps (hot where the gaze lingers, cool where it does not – see Figure 

10), there is no shortage of possibilities for how to explore our data (Riegel et al., 2017). By using Tobii 

Pro Suite, we were able to compile the gaze patterns of all fifteen participants to better understand 

what it is that they looked at on our screen. For our first hypothesis, we used an independent samples t-

test to find out if people preferred representational art over abstract art. For our second half of the first 

hypothesis, we used a heatmap to answer which type of painting had more dispersed viewing versus 
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stronger focal points. The heatmaps for each of the eight paintings are in Figure 11. To test our second 

hypothesis, we used a correlation analysis to see if art interest, knowledge, and preference were 

related. Additionally, for the second half of our question, we used another correlation analysis to see if 

people looked longer at art with the more art knowledge they had. 

 

Figure 10. A heatmap of the gazes from our study over Arcimboldo’s Four Seasons in One Head 

 

Figure 11. Heatmaps of all the paintings. All the participants data is included. 
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Results and Discussion 

We first hypothesized that the participants would prefer realistic and representational art over 

the abstract art. Although the means were in the expected direction (mean looking time for the 

representational works was µ= 29.68 seconds, sd= 23.06 seconds, whereas for abstract works it was µ= 

26.77 seconds, sd= 25.59 seconds), participants did not look at representational art longer than abstract 

art (t(14)= 1.101, p= 0.145). Participants’ eye movements do appear more dispersed on abstract works 

than they do on works that have faces, or points of focus guided by rules like that of a face. An example 

of the focal point dispersion on an abstract work can be seen in Figure 12, and a dispersion on a realistic, 

representational work in Figure 13. This is an interesting observation because it shows clear preference 

for a face in a photo if there is one. What does this mean? There are guiding rules and factors to how we 

digest art, and it depends on the topic of the work as to how we do it. If there is a face, we will likely pay 

more attention to it than other factors of the work. 

Second, we predicted that art interest and art knowledge would both be correlated with art 

preference, however that was not the case- they do not appear to have a relationship. Because of the 

design of our study, we were unable to run a correlation analysis that would answer this question 

directly, so we had to answer it indirectly. By asking the participants which painting they liked the most 

and which painting they liked the least, we were able to see which were the favourites and least 

favourites. Then, by comparing the scores on the sections of the VAIAK to the stated favourite and least 

favourite work, we found no pattern related to higher art knowledge and preference of art. In our study 

the results show clear preferences for certain realistic works and clear dislike for certain abstract works. 

The most preferred painting was Constable’s Salisbury Cathedral, with six votes, and the least preferred 

were both Mondrian’s, with nine and eight votes each. Constables Salisbury Cathedral has a sense of 

calmness and stillness to it, directly appealing to the senses of the viewer while simultaneously being a 

well-balanced landscape – allowing the viewers to find comfort in the composition. In contrast, the 
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Mondrian’s are bright, busy, and unpredictable. You do not know where to look because the primary 

colours are all standing out to you, and a looking pattern does not exist. This is important to consider 

because people then appear to prefer works that are a combination of landscape and calm.  

Lastly, we predicted that people with more art knowledge would look longer at the paintings 

they were presented with. This was an accurate prediction that was verified by the following results. On 

average, Participants who got a higher score on the art historical questionnaire section of the VAIAK also 

looked significantly longer at certain paintings but not at all the paintings (r= 0.383, p= 0.080) thatn 

participants who had a lower score. More specifically, participants with higher scores looked longer than 

people with lower scores at Constable’s Salisbury cathedral with a medium correlation (r(14)= 0.470, p= 

0.038), both Mondrians’ Broadway boogie woogie and Composition no. 8 with medium and large 

correlations, respectively (r(14)= 0.497, p= 0.020; r(14)= 0.533, p= 0.016), and Pollocks Mural with a 

large correlation (r(14)= 0.556, p= 0.016). This could suggest that people with more art knowledge are 

more likely to look at abstract works for longer, though this would take further investigations. 

Additionally, it would not explain why they also looked a significant amount of time at Constables’ work. 

The significance of this is that people with more art knowledge might be more willing to make sense of 

what initially appears to be senseless – perhaps more aware of the technique than the average 

observer.   

 

Figure 12. Heatmap of eye-tracker data on an abstract painting 
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Figure 13. Heatmap of eye-tracking data on a representational, realistic painting 

There were additional observations that were worth noting, as well. The average art interest 

was 54.71%, but the average art historical knowledge was only 21.79%. This suggests that though 

people appear to be interested in art and art viewing, they may have little to no access to education 

materials about art or art history, or no interest in art history to begin with. Our average viewing time 

overall per picture sat at µ=29.67 seconds per painting. If we were to follow Smith and Smith’s model 

presented earlier, our participants would be classified as “consuming” the works (2001). This means that 

our participants viewed their works longer than the average gallery visitor appears to, which Brieber et 

al. designated as 17 seconds specifically (2020). Perhaps this is because they felt more pressure in the 

lab environment to notice and pay attention to what they were viewing.  The painting looked at longest, 

on average, was Picasso’s Guernica (µ= 39.25 seconds, sd= 47.38 seconds). This is interesting for the fact 

that it is the piece with the most faces in it. This could suggest that works with more faces take longer to 

visually digest.  

As we approached this research from multiple angles, there are multiple implications that could 

result. For example, why does it matter that people with more art knowledge look longer at the 
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unanimous least favourite works? Is it because they are trying to make sense of the art that others give 

up on quickly? This study’s theoretical implication is that it will provide a solid foundation for further 

research in the juxtaposition of art knowledge, interest, preference, Mind Art, and Big Data. Practically 

speaking, this research could result in artists being able to target specific audiences with styles of art, 

which could also be utilized in communications and advertising. We now have a way to scientifically 

measure the objective experience with art, not just the subjective. This could promote new knowledge 

and abilities in the study of visual art and eye-tracking, and those "visualizations could fit within the 

newly emerging brain art and data art realms" that are so quickly finding their pace within modern 

research (Riegel et al., 2017, p. 7). 

Limitations and further directions 

The limitations of our study exist primarily due to the small number of participants (N=15) and 

environment within which we conducted our research. Covid-19 protocols and procedures are still in 

place at the University of Regina and had to be adhered to while on Campus. The restrictions and social 

distancing, as well as the lack of in-person classes, made it extremely difficult to gather a larger number 

of participants in this short of time. Additionally, experiments conducted within a controlled 

environment run the risk of holding only internal validity without the ability to generalize beyond our 

work. There is also the risk that there was an improper or inaccurate calibration with the Tobii device 

which could have resulted in measurement inconsistencies. By not viewing art in its natural 

environment, we may have lost the richness of the "experience" that comes with the perception of art, 

and in turn, our gaze can be affected by the size of the work on the screen versus the size of the work in 

real life. In addition, attractiveness of art, or the amount our eyes are drawn to an object, can be 

completely situational (Chatterjee, 2013). The power to attract us is influenced in whole by the context 

within which we see the objects (Chatterjee, 2013). This means that because we have taken the art out 
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of the context of the gallery, our eyes may be drawn to slightly different areas than if we were viewing 

the work in situ. 

Conclusion 

This research calls for a deeper investigation into the relationship between art viewing, art 

interest, art knowledge, art preference, Mind Art, and Big Data. With larger sample sizes, patterns in 

gazes as well as looking times and relationships between variables all may become clearer. We will also 

be bridging off this study and continuing our research in this area. As it is such a vast area with so many 

questions to be answered, it will continue to be looked at in our lab. Exploratory research such as ours 

offers not only unique questions and answers, but it also provides new direction to old problems – how 

do we look at art? Our preliminary data suggests that there are patterns to the ways that art is viewed, 

and that those patterns, when identified, are predictable and observable. This means that we can 

predict where people will look depending on the style or composition of the art itself. This 

methodological approach to tracking the eyes of art viewers has led to intriguing results, such as that 

those with more art knowledge look at even their least favourite images longer than average, that will 

allow for further exploratory analyses to be conducted. 
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Appendix A 

Eyetracker Art Making Study Questionnaire       PID: _____ 
 
Demographic Information  
 
Age: ________     
 
Gender: ______ 
 
Experience  
 

1. Have you used an eyetracker before?  

□ Yes □ No   
➢ If you answered yes, please describe the type and frequency of your eye tracking 

experience: ___________________________________________ 

_____________________________________________________________ 
 

2. Do you use glasses or contacts or is your vision corrected by other means?  

□ Yes □ No 
➢ If you answered yes, please specify: ______________________________ 

_____________________________________________________________ 
Art Making Questions: 
 

3. Rate how much you enjoy being creative (1 is not at all to 5 being very much): 

1 2 3 4 5 

 

4. Rate how experienced are you with creating visual art of any medium/kind? 1 represents not 

experienced at all (1 time a year or less), and 5 represents very experienced (a daily or weekly 

occurrence):  

1 2 3 4 5 

 

5. Rate how much you like to paint/draw/sketch or anything similar? (1 is not at all to 5 is very 

much): 

1 2 3 4 5 

 

6. How would you rate your painting/drawing skills? (1 is very bad/unskilled to 10 is I am very 

great/very skilled)  

1 2 3 4 5 6 7 8 9 10 

 
 
 

7. How did this experience compare to previous, hands on art experiences you have had in the 

past?  

______________________________________________________________________ 



 25 

______________________________________________________________________ 
 

8. Did you enjoy this experience? Please elaborate on why or why not.  

______________________________________________________________________ 
______________________________________________________________________ 

 

9. Were you familiar with any of the artworks in the art slide show? If so, which one(s)? 

______________________________________________________________________ 
______________________________________________________________________ 

 

10. Which art piece was your favourite? Why? 

______________________________________________________________________ 
______________________________________________________________________ 

 

11. Which art piece was your least favourite? Why?  

______________________________________________________________________ 
______________________________________________________________________ 

 
Enjoyment  
 
Please rate how you found the eye tracker/art making experience by circling your answer.  

1. 1 (very boring) to 5 (very fun): 

Very Boring Somewhat 
Boring 

Unremarkable Somewhat 
Fun 

Very Fun 

1 2 3 4 5 

 
2. 1 (very easy) to 5 (very challenging): 

Very Easy Somewhat 
Easy 

Unremarkable Somewhat 
Challenging 

Very 
Challenging 

1 2 3 4 5 

 
3. 1 (very frustrating) to 5 (very engaging): 

Very 
Frustrating 

Somewhat 
Frustrating 

Unremarkable Somewhat 
Engaging 

Very Engaging 

1 2 3 4 5 

 
4. 1 (very fatiguing) to 5 (very effortless): 

Very Fatiguing Somewhat 
Fatiguing 

Unremarkable Somewhat 
Effortless 

Very Effortless 

1 2 3 4 5 

 
 
Usability (system refers to the eye-tracker in all the questions below) 
 
Please rate the following questions from 1-5 (1 being strongly disagree and 5 being strongly agree) by 
circling your answer: 
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1. I think that I would like to use this system frequently. 

Strongly Disagree                   Strongly Agree 

1 2 3 4 5 

 
2. I found the system unnecessarily complex. 

Strongly Disagree                   Strongly Agree 

1 2 3 4 5 

 
3. I thought the system was easy to use.  

Strongly Disagree                   Strongly Agree 

1 2 3 4 5 

 
4. I think that I would need the support of a technical person to be able to use this system.  

Strongly Disagree                   Strongly Agree 

1 2 3 4 5 

 
5. I found the various functions in this system were well integrated. 

Strongly Disagree                   Strongly Agree 

1 2 3 4 5 

 
6. I thought there was too much inconsistency in this system.  

Strongly Disagree                   Strongly Agree 

1 2 3 4 5 

 
7. I would imagine that most people would learn to use this system very quickly.  

Strongly Disagree                   Strongly Agree 

1 2 3 4 5 

 
8. I found the system very awkward to use.  

Strongly Disagree                   Strongly Agree 

1 2 3 4 5 

 
9. I felt very confident using this system.  

Strongly Disagree                   Strongly Agree 

1 2 3 4 5 

 
10. I needed to learn a lot of things before I could get going with this system.  

Strongly Disagree                   Strongly Agree 

1 2 3 4 5 

1. Are there any paintings that you would have liked to look at longer? 

 a. Yes  
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b. No 

 If yes...  

Which? (Please circle which one(s))  
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Artist:  
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Style:  
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