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Abstract 

In recent years, several researchers have proven that 

competences from critical theory, aesthetics, and the 

arts can offer an added value to established human-

computer interaction (HCI) methods. In current 

research, methodologies from the arts and critical 

theory are used as ways to tackle HCI research 

questions, in addition to established HCI methods. 

However, this paper argues that a true cross-pollination 

between methods and insights from critical theory and 

existing HCI practices can be very fruitful. A case 

study, available in semiotic marketing literature, 

describing a semiotic analysis of eye-tracking data 

suggests that a true interdisciplinary approach in HCI 

can lead to significantly richer research results.  
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value to established HCI methods when they are 

combined with more established methods. In current 

research, methodologies from the arts and critical 

theory are often used as an alternate way to tackle HCI 

research questions. An example of this approach can be 

found in Arvola et al. [1], in which Genre Theory is 

used to make a competitive analysis of user interfaces. 

Moreover, theories and insights from critical theory 

such as semiotics [7] and pragmatism [8] have already 

been taken up in HCI, creating entirely new approaches 

to HCI.  

These approaches, however, are mostly alternative 

approaches, used relatively distinct from the more 

„classical‟ HCI research methods. True cross-pollination 

between methods from the arts, aesthetics or critical 

theory and „native‟ HCI approaches has not yet been 

established.  

Cross-Pollination: A Semiotics Case Study 

From an HCI perspective, there are interesting 

opportunities in trying to accommodate existing 

theories from other fields into the HCI framework, to 

inform analyses and design issues concerning user 

experience. This is true especially since HCI has moved 

to its „third wave‟, in which new elements such as 

culture, emotion and experience are included in 

human-computer interaction [10]. As new approaches 

to analysis of culture, emotion and experience are 

needed, the HCI community welcomes theories from 

other disciplines to contribute to its research agenda. 

From the perspective of critical theory, an opposing 

movement is going on: several researchers are not 

looking to welcome theories from other disciplines: 

instead, they are looking into other research fields, 

trying to apply their theories to these fields. A case in 

point is the French semiotician Jean-Marie Floch, who 

has used the term „sémiotique concrète‟ – applied 

semiotics - in the application of semiotics (in the 

tradition of Greimas and the Paris School of Semiotics) 

to other fields [4]. Floch himself was an authority in the 

application of semiotic theories to marketing and 

communication. Floch is not an isolated case in 

applying semiotics to other fields: going beyond 

marketing and communication, the International 

Journal of Applied Semiotics publishes “applications of 

semiotic theory to education, clinical practices, learning 

and other areas of social concern” since 1999 [6]. 

Combining theories from different research fields is not 

without risks. The pitfalls of incorporating concepts 

from critical theory have already been outlined by 

Bardzell [2], one of them being the „piecemeal 

appropriation of single concepts‟. Single concepts, 

detached from their original analytical framework, can 

lose a lot of their analytical strength. Therefore, it is 

essential to be cautious in applying theories from one 

field of research to another field of research. From a 

semiotic point of view, the same concern has been 

described by Couégnas and Bertin, stating that applied 

semiotics “ montrent une tendance à l‟application de 

„recettes‟” (that is, applied semiotics have the tendency 

to be used as „recipes‟), without much theoretical or 

methodological foundation [4].  

Applying Semiotics to Eye-Tracking 

Marketing and (visual) communication have already 

quite extensively been explored as an application field 

for semiotic theories (a literature overview can be 

found in [9]). In this tradition of semiotic marketing, 

Bertin [3] studies commercial packaging, integrating 
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the perspectives of a quantitative eye-tracking study, a 

particularly common method in HCI research, and a 

semiotic analysis. Apart from cognitive principles also 

known and used in HCI theory (Gestalt psychology 

analysis), this study also introduces the process of 

meaning-making as a factor guiding the participants‟ 

gazes. The study exemplifies how semiotic theory can 

be introduced into an eye-tracking study, augmenting 

and clarifying the results obtained from the study. The 

key points of this semiotic eye-tracking study will be 

outlined in the next paragraphs.  

In the semantic analysis of commercial packaging, the 

concept of „isotopy‟ (i.e., the repetition of a specific 

semantic category, allowing a uniform „reading‟ of the 

object or text [5]) plays a crucial role. Several images 

that are semantically related can be said to belong 

together. Ideally, viewers should be guided to look at 

discrete visual elements in a structured way: a 

structured sequence of semantically related elements 

can help viewers to grasp the main message faster. A 

lack of visual guidance can break the isotopy: without a 

semantically coherent gaze trajectory, viewers will take 

longer to grasp the main message of the packaging [3].  

Bertin gives an example of a package of Pampers 

nappies. The packaging in figure 1 has a number of 

isotopies: the dotted line represents a virtual gaze path 

in which the isotopies are looked at in a „chronological‟ 

order, helping the viewer to grasp the message. For 

instance, there is a clear „movement‟ isotopy in the 

combination of the word „Cruisers‟, the image of a baby 

walking up to its mother, and the image explaining why 

this type of nappies is especially suited for mobile 

babies.  

 

Figure 1. Ideal gaze path, following semantic isotopy, eg. The 

„baby movement‟ isotopy. [3] 

Keeping in mind the „ideal‟ gaze path in figure 1, figure 

2 shows an actual gaze path of one of the participants 

of an eye tracking study. The gaze path shows that the 

participant looked at the packaging in a rather chaotic, 

unstructured way, constantly breaking the isotopies 

defined in the semiotic analysis. Almost none of the 

isotopies defined in the semiotic analysis were 

actualized, making it more difficult for the test 

participant to extract a coherent message from the 

packaging.  

When redesigning the Pampers packaging, semiotic 

analysis can play an important role, in that the 

packaging should „guide‟ the consumer when looking at 

the product. A clearer, visually more structured 

packaging that guides the consumer from one message 

or image to the next will help to construct a coherent 

message. This clearer message, in turn, can lead to 

improved sales.  
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Figure 2. Actual gaze path. [3] 

Semiotics in HCI Eye-Tracking 

The product packaging study outlined in the previous 

section provides an example of how semiotic theory can 

be used a marketing environment. The link with web 

commerce can quite easily be made. However, we 

believe that similar approaches can be used as well in 

other HCI fields, investigating usability and user 

experience. This will be illustrated in the next 

paragraphs, using a Jakob Nielsen study as an 

example.  

 

 

Figure 3. Eye-tracking data from the U.S. Census 

Bureau’s Website [11] 

Figure 3 represents eye-tracking data from a user 

experience study, representing different user types. 

Gaze plot A represents „search-dominant users‟ 

searching the U.S. Census Bureau‟s homepage, B 

represents „navigation-dominant users‟, and C 

represents „tool-dominant users‟. The gaze plots clearly 

show the differences in behaviour when visiting the 

website.  

Jakob Nielsen discusses the results from the eye-

tracking study, stating that while the website does 

comply with several usability guidelines, it also ignores 

numerous guidelines at its peril. While for information-

rich websites such as the one of the U.S. Census 

Bureau, usability guidelines can provide a useful 

starting point, an in-depth semiotic analysis could 

provide richer, more meaningful results. For instance, 

in the study outlined above, a semiotic analysis could 

shed an alternative light on how to redesign the 

website. As the study distinguishes between three user 
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types, semiotic analysis can help to ensure that users 

of each type find the information they are looking for 

by offering clear „visual paths‟ that take semantic 

isotopy into account. In this way, semiotic analysis can 

contribute to the usability and the user experience of 

digital products. As eye-tracking research is not only 

used in web design, but also in other fields of HCI such 

as the design and evaluation of 3D worlds [12], 

semiotic analysis could be used more widely to help 

determining how a product should be designed in order 

to get the intended messages across.  

Conclusion 

This paper argues that a cross-pollination between 

methods and insights from the critical theory, the arts 

and aesthetics on the one hand, and those from HCI on 

the other, can be very fruitful. As the case study of 

semiotic analysis of eye-tracking data described in this 

paper hints at, a true interdisciplinary approach can 

lead to significantly richer research results. Although 

this type of interdisciplinarity is at risk of reducing 

carefully constructed theories to detached, walk-up-

and-use concepts, this risk should not prevent HCI 

practitioners from thinking about how theories from 

different disciplines can be combined to enrich each 

other‟s analytical strength. In this respect, HCI faces 

interesting interdisciplinary challenges.  
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