
Abstract 

Hedonic testing is utilized in the food industry to help companies create products that 

consumers will highly approve. However, participants in hedonic testing may provide responses 

on questionnaires that do not correctly depict their product perception. Thus, objective measures 

are needed to validate hedonic questionnaires. The purpose of this experiment is to determine if 

eye-tracking is an objective measure that can be used to confirm results of hedonic testing. This 

study utilized Tobii Pro 2000 eye-tracking glasses on participants as they observed the packaging 

for a Chrys-Mei functional beverage, sampled the product, and answered corresponding 

questions. Participants provided data on overall liking of the packaging and product, concept 

alignment of packaging and product, and willingness to try and purchase the product. 

Participants were also asked three things they recalled from the packaging once packaging was 

removed.  Whether participants mentioned certain aspects (ingredients, claims, or a butterfly 

design) was later correlated with how much time they spent looking at those aspects of the 

package to see if ability to recollect could be linked with amount of time spent focusing on 

something. Participants’ eye-tracking videos were analyzed using TobiiPro Lab software. 

Pearson product moment correlation was calculated via SPSS version 25. Consumer hedonic 

scores could not be validated using eye-tracking measurement due to a correlation of 0.050 at a 

p-value of .388 (α=.05). Time spent looking at individual components of the packaging was also 

correlated with the ability to recall said component (based on participants’ questionnaire 

responses).  Overall liking of the package and willingness to try the product based on the 

packaging had a moderate correlation at .390 (p=.011). Future research should be completed in 

this area because consumer liking might be more correlated with other metrics (such as pupil 



dilation). Use of larger image areas (such as one product vs. another instead of multiple areas on 

one product) might also be of note. 

Project Narrative 

Introduction 

Hedonic testing has been used for several decades in the food industry as a way for 

product developers to gauge their consumers’ interest in products (Lawless & Heymann 2010). 

Knowing how consumers interpret a product’s sensory attributes helps product developers 

optimize a food by focusing on the properties that consumers deem most noticeable or important.  

Despite implementation of certain controls, participants in hedonic testing may still use 

the scales improperly and may not mark responses that accurately represent their true feelings of 

a product.  To combat this, efforts have made in the sensory science field to search for objective 

measures of consumer perception.  Objective measures have been determined to be viable for 

several sensory attributes, including texture (Szczesniak et. al 1962) and sound (Drake 1965). To 

date, little research has been done to find a physiological indicator of liking, however. 

Eye-tracking is one objective method that can be used to determine consumer attention 

(Piqueras-Fiszman et. al 2013). Seeing as where pupils are directed is a physiological measure 

(and is often unconsciously done) (Russo and Rizzolatti cited in Ares 2013), eye-tracking 

becomes a less biased tool for measuring panelists’ engagement with a product than a simple 

questionnaire alone.  Participants can, knowingly or unknowingly, provide answers that don’t 

give a true picture of their perception of an item.  A panelist might be bored with a task and try to 

provide quick answers to end their study, rather than thoroughly contemplating the best response. 

More commonly, a panelist may unintentionally provide inaccurate responses. Even if a 

participant provides what they believe to be their best answers, inherent biases are present with 



the use of questionnaires. Everyone uses a scale differently – there is no universal definitive 

indication of a “7” on a scale. References can be used to calibrate a point, but panelists still may 

unknowingly truncate their answers to a portion of the scale. Surveys also bear the problem of 

panelists (unbeknownst to themselves) wanting to use all the answer options an equal amount 

throughout the survey duration. Having a method that measures uncontrolled physiological 

response to a stimulus can help eliminate these biases to which panelists may succumb. Studies 

have shown that the more attention an individual devotes to a product, the more important that 

attribute is to them (Ares 2013). The objective of this experiment is to determine if the amount of 

attention devoted to a product determined by eye-tracking can be correlated with consumer 

liking and used to confirm acceptance questionnaire results. 

Hypothesis 

It is hypothesized that eye-tracking technology can be correlated with consumer liking, 

and, thus, used as a less-biased tool to validate consumer liking ratings.  

Procedure/Methods 

Forty-two (26 female, 16 male) participants individually answered questions on 

Compusense in traditional sensory booths under white light. Panelists were recruited using The 

Ohio State University’s Sensory Science database and were registered via written informed 
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Figure 1: Tobii Pro 2000 Eye-Tracking Glasses 

 



consent (2013B0585). A participant first put on the TobiiPro 2000 eye-tracking glasses and 

looked at a target card taped to the wall at eye-level to calibrate their gaze. 

To remove any sense of novelty with the glasses and to ensure correct usage, participants then 

filled out the consent form on Compusense (Compusense, Guelpha, Ontario) and answered some 

demographic questions. Next, panelists were given the packaging for the Chrys-Mei functional 

beverage without the product.  Participants answered questions on Compusense about the 

packaging. These questions included their overall liking of the packaging and their willingness to 

try the product based on the packaging. Panelists also answered how easy it was to open the 

packaging and had space to leave any comments about the package.  

 

 

 

 

 

 

 

 

Figure 2: Chrys-Mei Functional Beverage Package 

Next, a sample of the beverage was given at 20 °C in a 1-oz clear cup. The original 

packaging was taken from the panelist. Participants answered hedonic questions regarding 

sensory attributes of the product.  These include an overall liking of the product as well as 

questions about how they perceived specific attributes including viscosity, astringency, particle 



size, aroma, and sweetness. Participants were then asked to individually describe the first, 

second, and third things they remembered about the previously displayed packaging.  

All eye-tracking footage was uploaded, and TobiiPro Lab v. 1.108 was used to analyze 

the eye-tracking video. Images of all sides of the packaging were uploaded into the program. 

Then, areas that might receive large view counts (termed “areas of interest”) were drawn (using  

 

 

 

the program) onto the images. With the TobiiPro Lab software, the video analyzes point by point 

with each space a participant looked at and maps it onto the images of the packaging.. Tobii Pro 

Lab tracks the amount of time a person looked at each of these areas of interest and, thus, the 

amount of time a panelist looked at the packaging as a whole. All participant data was compiled 

and exported into Excel. Finally, SPSS version 25 was used to determine if any correlation 

existed between time spent looking at packaging and consumer product ratings. 

 

 

Figure 3: “Areas of interest” drawn onto a snapshot of an opened package of Chrys-

Mei functional beverage using TobiiPro Lab 



Results/Discussion 

As shown below in Table 1, there was negligible correlation (0.050 R2 at a significance of 

p=0.755) between overall liking and time spent looking at the packaging.  

 

Time spent looking at the individual parts of the packaging was also not correlated with 

participant recollection of that item in the open-ended response section. There was a .276 

correlation between time spent looking at the claims and whether participants mentioned them 

(p=0.078). Time spent looking at the butterfly had a .137 correlation at a p-value of .388.  

 

Table 1: Correlations between time spent looking at product and overall liking & 

time spent looking at attributes and recollection features n=42; α = .05 

Table 2: Correlation between willingness to try and Overall Liking & willingness to 

purchase and willingness to try. n=42; α = .05 



Ingredient time had a -.181 correlation at a p-value of .252.  This indicates that consumer 

hedonic ratings were not confirmed with this specific physiological measure. As shown in Table 

2, some aspects of participants’ questionnaires did correlate well. Overall liking of the packaging 

and willingness to try the product based on the packaging had a correlation of .390 at a p-value 

of .011.  This could indicate that appealing packaging does play a role in consumer choice. 

However, willingness to purchase the product (after trying it) and willingness to try the product 

based on the packaging were not significant at a p-value of .186 (correlation of .208). 

Conclusions 

In conclusion, consumer liking scores could not be validated using eye-tracking 

technology. More research could be completed in this area, utilizing a larger sample size. Eye-

tracking technology might be best optimized comparing entire package units against each other, 

as opposed to small details on one package.  In addition, other eye metrics may better predict 

liking, such as pupil dilation.  

 

 

 

 

 

 



References 

Ares G, Giménez A, Bruzzone F, et al (2013) Consumer Visual Processing of Food Labels:   

Results from an Eye-Tracking Study. Journal of Sensory Studies 28:138–153. doi: 

10.1111/joss.12031   

Drake BK (1965) Food Crushing Sounds: Comparisons of Objective and Subjective Data.   

Journal of Food Science 30:556–559. doi: 10.1111/j.1365-2621. 1965.tb01801.x  

Lawless HT, Heymann H (2010). Sensory evaluation of food: Principles and Practices, 2nd edn.  

Springer Science and Business Media, New York, NY  

Piqueras-Fiszman B, Velasco C, Salgado-Montejo A, Spence C (2013) Using combined eye   

tracking and word association in order to assess novel packaging solutions: A case study 

involving jam jars. Food Quality and Preference 28:328–338. doi: 

10.1016/j.foodqual.2012.10.006   

Szczesniak AS, Brandt MA, Friedman HH (1963) Development of Standard Rating Scales for   

Mechanical Parameters of Texture and Correlation Between the Objective and the 

Sensory Methods of Texture Evaluation. Journal of Food Science 28:397–403. doi: 

10.1111/j.1365-2621. 1963.tb00217.x  

 

 


