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Summary
Recent research has revealed a correlation between consumer gazing behaviour and decision-making in eye-tracking tests, which sug-
gested a predictability decision-making from gazing behaviour. Since the eye-tracking test design has been reported to have an effect 
on gazing behaviour, the objective of this work is therefore to study systematically whether the test design influences the relationship 
between choice and gazing. Using a Tobii-T60 Eye Tracker, 100 persons participated in eye-tracking tests working on food images. 
Two design factors were tested: 1) Type of evaluation (maximum choice, minimum choice, ranking, and rating); 2) Question content 
(deliciousness, healthiness, prices, and familiarity). The results showed that the correlation between decision-making and gazing behav-
iour is influenced by both Type of evaluation and Question content. Only in the choice tests, a significant correlation between gazing 
behaviour and consumer decision-making was found. No correlation was found in the question content group Prices, but a very 
strong correlation existed in the three other question content groups. The results are discussed considering the relationship between 
visual attention and cognitive processes in decision-making.
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Zusammenfassung
Jüngste Forschungsergebnisse haben gezeigt, dass Zusammenhänge zwischen Auswahl- und Blickverhalten in Eye-Tracking-Tests 
existieren, die es erlauben könnten, Entscheidungen durch die Analyse des Blickverhaltens zu prognostizieren. Da berichtet wurde, 
dass das Eye-Tracking-Testdesign Auswirkungen auf das Blickverhalten hat, ist es das Ziel dieser Arbeit, systematisch zu unter-
suchen, ob und wie zwei ausgewählte wichtige Faktoren des Testdesigns die Beziehung zwischen Entscheidung und Blickverhal-
ten beeinflussen. Hundert Personen nahmen an Eye-Tracking-Tests mit einem Tobii-T60 Eye-Tracker teil, bei denen mit Bildern 
von Lebensmitteln gearbeitet wurde. Zwei Designfaktoren wurden getestet: 1) Art der Bewertung (Auswahl Maximum, Auswahl 
Minimum, Erstellen einer Rangordnung, Bewertung auf einer 10-Punkte-Skala); 2) Frageninhalt (Köstlichkeit, Gesundheit, Preis 
und Vertrautheit). Die Ergebnisse zeigen, dass die Korrelation zwischen Entscheidung und Blickverhalten sowohl von der Art der 
Bewertung als auch vom Frageninhalt beeinflusst wird. In den Auswahltests (Maximum und Minimum) wurde eine signifikante, 
sehr starke Korrelation zwischen dem Blickverhalten und der Entscheidungsfindung in den Frageninhaltsgruppen Köstlichkeit, 
Gesundheit und Vertrautheit gefunden. In der Frageninhaltsgruppe „Preis“ wurde dagegen keine signifikante Korrelation gefunden. 
Die Ergebnisse werden unter Berücksichtigung der Beziehung zwischen visueller Aufmerksamkeit und kognitiven Prozessen bei der 
Entscheidungsfindung diskutiert.
Schlagworte: Blickverhalten, Konsumentenentscheidungen, Eye-Tracking, Testdesign, Bilder von Lebensmitteln

Die Bodenkultur: Journal of Land Management, Food and Environment
Volume 68, Issue 4, 261–270, 2017. DOI: 10.1515/boku-2017-0021 
ISSN: 0006-5471 online, © De Gruyter, www.degruyter.com/view/j/boku

Research Article

Testdesign beeinflusst den Zusammenhang zwischen Blickverhalten 
und Bewertungsentscheidung



262 Thi Minh Hang Vu et al. 

Die Bodenkultur: Journal of Land Management, Food and Environment 68 (4) 2017 

1. Introduction

Consumer behaviour science plays a steadily growing role 
in product research and development because it allows not 
only to study, but it is also hoped that it will allow to pre-
dict consumer acceptability. This in turn allows to under-
stand the needs and expectations of consumers and modify 
product research and development. Consumer behaviour 
is studied not only by means of questionnaires and self-
reports of consumers, but especially in the last decades, 
several observational techniques have been developed to 
gain valid data. One of these observational tools, which is 
already widely used in consumer behaviour science, is the 
eye-tracking technique, a tool for objective observational 
studies. This technique permits observation and measure-
ment of eye movements when consumers receive a visual 
stimulus or when they view a product. Information re-
garding their gazing behaviour is collected in an objective, 
rapid, and non-invasive way. An attached device or sensor 
records eye movements, the observed region, and the time 
that the eyes stop in each region, which data are reflecting 
the observer’s attention and interest levels for each region 
of the visual stimulus. Many different measures, such as 
time to first fixation, fixation duration, fixation count, and 
so on can be used to characterise gazing behaviour. By ana-
lysing such measures, the gazing behaviour of consumers 
and influencing factors can be described, and relationships 
to other important behavioural aspects, such as choice, can 
be determined.

Relationship between consumer gazing behaviour and 
decision-making. In recent research using eye-tracking 
technique, the relationship between consumer gazing be-
haviour and decision-making has been revealed. Several 
studies show that the chosen alternative is looked at longer 
and more often than other alternatives. Pieters and Warlop 
(1999) found that when making decisions, we often spend 
longer examining options that we ultimately choose rather 
than those we do not. Armel et al. (2008) reported that the 
relative amount of time that subjects are fixated on an item 
during a decision-making process increases the probabil-
ity of choosing. In another study by Graham and Jeffery 
(2012), 203 participants viewed 64 food items on a com-
puter screen equipped with an eye-tracking camera. Par-
ticipants were made to simulate food purchasing decisions. 
They spent longer looking at labels for products that they 
ultimately decided to purchase compared with those they 
decided not to purchase. Jantathai et al. (2013) showed 

that fixation count and visit duration had a significantly 
positive correlation with choice rate. The latest study of 
van der Laan et al. (2015) found that the total fixation 
duration was determined by the decision goal and pre-ex-
isting preference. Participants selected either the product 
they wanted or the product they did not want. In both 
conditions, participants fixated longer on the product they 
chose, with the gaze bias being larger in the most wanted 
decision type. In brief, it has been clearly demonstrated 
that several gazing parameters are correlated with decision-
making in eye-tracking tests.
Scientific literature has tried to explain the above findings by 
the relationship between visual attention, decision-making 
and cognitive processes. They found that eye movements 
are coextensive with cognition, and oculomotor processing 
is coextensive with cognitive processing (Liversedge et al., 
2011). Hence, the cognitive process during decision-mak-
ing might also be reflected by visual attention. As results, 
it is understandable, that correlations between consumer 
gazing behaviour and their final decision have been found. 
However, the question whether these correlations always 
exist or not, has not been systematically answered yet. If 
the answer is affirmative, it will open a great opportunity 
to predict consumer decisions by measuring their gazing 
behaviour. If the answer is negative, it will be necessary 
to know under which experimental conditions the correla-
tions can be observed.

Design factors in eye-tracking tests. In eye-tracking tests, 
depending on the research purpose, each author designs 
his or her tasks in a different way. Design factors can be 
divided into two main groups corresponding to the two 
control mechanisms in decision-making: stimuli design 
factors and goal-driven attention factors. Bottom-up fac-
tors refer to attention captured by diverse visual stimuli de-
sign factors (e.g., number of images, complexity of images, 
colour, shape, and information level of images). Top-down 
factors refer to attention captured by task design factors 
(e.g., preference formation, decision goal, task instruc-
tion) (Orquin and Loose, 2013). On the one hand, the 
influencing mechanism of design factors is very similar to 
the decision-making process. On the other hand, design 
factors have been demonstrated to affect consumer gazing 
behaviour (Vu et al., 2016). Therefore, the questions arise, 
whether design factors are able to influence the correlation 
between consumer gazing behaviour and decision-making 
or not. And if yes, it is also important to answer the ques-
tions, which factors are important and how they do take 
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effect? Following these considerations, our research ques-
tions have been worded in the following way:
Q1. By varying several design factors in an eye-tracking 
test, is there always a correlation between consumer gazing 
behaviour and decision-making?
Q2. Which design factors influence the correlation be-
tween consumer gazing behaviour and decision-making 
and how do they take effect?

2. Material and methods

2.1 Participants

One hundred and twenty-two persons participated in 
the study. They included students, staff and visitors of 
the University of Natural Resources and Life Sciences in 
Vienna (BOKU). However, data of only 100 participants 
(48 males and 52 females, aged from 18 to 53 years) were 
used, because they passed a calibration step and their eye-
tracker recording quality was over 75%. The study was 
performed in agreement with the ethical guidelines for sci-
entific research of BOKU. The participants were informed 
about the testing procedure and were also asked to give 
written informed consent before the test.

2.2 Test design factors

In this study, two groups of test design factors were inves-
tigated:
i) Type of evaluation: four types of evaluation were included 
(maximum choice, minimum choice, ranking, and rating). 
They reflected tasks with different levels of difficulty that 
are commonly used in consumer tests.
ii) Question content: questions concerning deliciousness, 
healthiness, price, and familiarity were used. They were 
extracted from nine factors of the food choice question-
naire devised by Steptoe, Pollard, and Wardle (1995). 
Their findings indicate that deliciousness, healthiness, and 
price were the most important factors influencing people’s 
dietary choices. Familiarity was considered as a complex 
question content, based not only on independent aspects 

of food, but also on consumer food habit. Hence, this con-
tent should be investigated as well.

2.3 Gazing parameters measured

Fixation structure within an area of interest (AOI) is con-
sidered to be a sensitive measure of cognitive processing 
load (Russo and Dosher, 1983), so total fixation duration 
and fixation counts may reflect the way participants per-
ceive information from an image. Moreover, visit duration, 
which is the time that eyes visit an AOI, may reflect, how 
long participants need to enter and observe each AOI be-
fore having decided. Thus, the three measures below are 
important for our study.
i) Total fixation duration: Sum of durations of all individual 
fixations within an area of interest (AOI) [second]
ii) Fixation counts: Number of times the participant fixates 
on an AOI [count]
iii) Visit duration: Durations of individual visits within an 
AOI, sum of visit duration was computed [second]

2.4 Visual stimuli

Food images were bought from a professional picture pro-
vider (Table 1). The selected images were similar in terms 
of visual attractiveness, meaning that no image attracted 
more attention than others to avoid unwanted influence of 
attractiveness on consumer gazing behaviour. This similar-
ity was verified ex post by an analysis of variances on effect 
of images.

2.5 Procedure

By varying one factor and fixing the other in each experiment, 
we individually tested the effect of each test design factor. Par-
ticipants were divided into four groups coded as Gr1, Gr2, 
Gr3, and Gr4, which were balanced in gender and mean age. 
Participants were asked to participate in two experiments, 
which took place during two days in succession (Table 2).
After the 1st experiment, ‘maximum choice’ was fixed for 
the next experiment.

Stimulus Set of food images

Experiment 1: Type of evaluation Vegetables - Tubers - Legumes - Fruits

Experiment 2: Question content Fast food - Home food - Restaurant food - Processed food

Table 1. Food images used in the study
Tabelle 1. Bilder der in der Studie verwendeten Speisen
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During all experiments, participants first received instruc-
tions including the highlighted question on the screen. 
The experiment began with a red cross in the middle of 
the screen for three seconds to make the participants fix 
their gaze at a predefined point before looking at the test 
picture. The test picture was on the screen until the par-
ticipant made his/her decision according to our question. 
When participants had made their decisions, they had to 
click the mouse button (the mouse cursor was invisible 
during decision making) to move on to the response page. 
There was no limit in decision time. The response pages 
depended on the type of evaluation and they were just for 
participants to give their answers. The mouse cursor was 
visible at the response page, but eye movements have not 
been recorded during that test phase (Figure 1).
A pre-test was conducted with ten consumers before the 
main experiment, to make sure that the procedure and 
its instruction were clear and easy to understand for un-
trained participants.

2.6 Eye-tracking technique

The Tobii-T60 eye tracker and Tobii studio software (ver-
sion 3.0.5, Tobii Technology AB, Sweden) were used to 
gather and analyse data on the gazing behaviour of con-
sumers. Test pictures were presented on a 17-inch-thin-

film transistor LCD monitor with 1280 × 1024-pixel 
resolution. Participants were asked to sit at a distance ap-
proximately 65 cm from the Tobii T60 device sensor.

2.7 Data Analysis

i) Areas of interest (AOI) were defined as single food im-
ages on the test picture. For each AOI, measures of con-
sumers’ gazing behaviour were calculated. For each of the 
measured parameters, a two-way ANOVA was performed 
using the following model:

Gazing behaviour = mean + main effect for AOI + main 
effect for Group + error

Effect of AOI would show if there were images more at-
tractive than others or not.
ii) Three gazing parameters (fixation duration, fixation 
counts, and visit duration) were collected from Tobii Studio 
software (version 3.0.5). In fact, some individuals showed 
a very long fixation time, whereas some others took very 
short time. Due to the differences between participants 
in gazing behaviour, the data of gazing parameters were 
firstly transferred to proportions for each image and in-
dividual. Then, the whole group of test persons was sepa-
rated into three groups according to proportioned gazing  

Tested Factors Type of evaluation Content of question Questions

Exp1. 

Gr1 Maximum choice

Healthiness

What is the healthiest food for you?

Gr2 Minimum choice What is the least healthy food for you?

Gr3 Ranking Rank the healthiness of products, please

Gr4 Rating Rate the healthiness of products from 1 (very unhealthy) to 10 (very 
healthy), please

Exp2. 

Gr1

Maximum choice

Deliciousness What is the most delicious food for you? 

 Gr2 Healthiness What is the healthiest food for you?

Gr3 Price What is the cheapest food for you?

Gr4 Familiarity What is the most familiar food for you?

Table 2. Experimental design
Tabelle 2. Versuchsdesign

Tested factors Fixation duration Fixation count Visit duration

F-value p-value F-value p-value F-value p-value

Type of evaluation 1.118 0.380 ns 0.710 0.565 ns 0.764 0.536 ns

Question content 2.427 0.116 ns 1.117 0.381 ns 1.911 0.182 ns

ns indicates no significant effect at p>0.1

Table 3. F- and p-values from the ANOVA performed for the effect of AOIs (food images)
Tabelle 3. F- und p-Werte der ANOVA bzgl. Wirkung von AOIs (Bilder der Speisen)
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behaviour: low (≤ 20%), medium (20—40%), and high 
values (≥ 40%) in gazing parameters (fixation duration, 
fixation counts, and visit duration).
In the maximum choice and the minimum choice test, 
consumer decision-making is presented as percentage of 
choosing. Chi-square test was conducted to examine the 
relationship between gazing parameters and choice rate. If 
there was a significant relationship, the high gazing group 
should possess higher percentage of choosing than other 
gazing groups, and vice versa.
In the ranking test, consumer decision-making is present-
ed as ranking scores. A one-way ANOVA was performed 

as below to examine whether there are any significant dif-
ferences in ranking scores between low, medium, and high 
gazing behaviour group.

Ranking scores = mean + main effect for Gazing group + 
errors

In the rating task, consumer decision-making was pre-
sented as rated points. Again, a one-way ANOVA was 
performed to examine whether there are any differences 
in rating points between low, medium, and high gazing 
behaviour group or not.

Gazing parameters Group of Maximum choice1 Group of Minimum choice1 Group of Ranking2 Group of Rating2

Fixation Duration 3.452E-09 0.0116 0.8499ns 0.8499ns

Fixation Counts 7.131E-07 0.0139 0.4730ns 0.4730ns

Visit Duration 1.983E-08 0.0075 0.9745ns 0.9745ns

ns indicates no significant effect at p>0.1;
1 p-values of the chi-square (χ2) test of independence between gazing behaviour and consumer’s choices;
2 p-values of the one-way ANOVA between gazing behaviour and consumer’s ranking scores or rating points.

Table 4. p-values of the one-way ANOVA between gazing behaviour and consumer’s ranking scores or consumer’ rating points
Tabelle 4. p-Werte der Einfaktoriellen ANOVA bzgl. Blickverhalten und Ranking bzw. Bewertung durch die KonsumentInnen

Figure 1. Workflow of the choosing, ranking, and rating task
Abbildung 1. Ablauf der Auswahl-, Ranking- und Bewertungsaufgaben
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Rating points = mean + main effect for Gazing group + errors

All statistical analyses were performed using Excel version 
2010.

3. Results

3.1 Effect of AOI (tested food images)

There were no significant differences between AOIs de-
fined as food images on the testing picture, which shows 
that no food image was more attractive than others.

3.2 Experiment 1: Effect of Type of evaluation factor

The p-value of chi-squared test indicated that the relation-
ship between fixation duration and percentage of choos-
ing was significant. Similarly, a significant relationship 
between fixation count/visit duration and choice rate was 
also found (Table 4 and Figure 2). The results indicate that 
if consumers looked at an item more often and for longer 
duration, it is more likely that the item was chosen.
However, these significant relationships were not observed 
in the ranking and rating task. P-values of the one-way 
ANOVA for gazing behaviour and consumer’s ranking 
scores or consumer’ rating points were all clearly higher 
than 0.05. The ranking scores or rating points of partici-
pants having high values of fixation duration for the tested 
image were not significantly different from the scores and 
rating points of participants with low or medium fixation 
duration. Similar results were found with fixation counts 
and visit duration parameters (Table 4 and Figure 2).
This result showed that the relationship between consumer 
decision-making and gazing behaviour was influenced by 
Type of evaluation. Only in the maximum choice and mini-
mum choice task, all the tested eye-tracking parameters 
(total fixation duration, fixation count, and visit duration) 

were found to correlate with consumer choice rate. Hence, 
we chose the maximum choice task for the next experiment.

3.3 Experiment 2: Effect of Question content factor

Highly significant correlations between consumer choice 
and the three gazing behaviour parameters were found in 
groups of Deliciousness, Healthiness, and Familiarity. Food 
images with high fixation duration were chosen more often 
than images with low fixation duration. In the group with 
the question about Deliciousness, the choice rate of high fixa-
tion duration group was about four times higher than that 
of the medium fixation duration group. It was clear that 
consumers fixated on chosen images significantly longer and 
more often than the other images (Table 5 and Figure 3).
However, in the group of Prices, this relationship between 
gazing and choosing could not be found. There were no 
significant differences in choice rate related to fixation du-
ration, or fixation count or visit duration. The chi-squared 
(χ2) test of independence between gazing behaviour and 
consumer’s choices was not found to be significant at 
p < 0.05 (Table 5 and Figure 3).
Hence, our study indicated that the relationship between 
choice and gazing behaviour is influenced by the factor 
‘question content’. When the question content was varied, 
consumers fixated on chosen images significantly longer 
and more often than other images in the cases of ques-
tion contents deliciousness, healthiness and familiarity, but 
when the question referred to price, there was no signifi-
cant relationship found.

4. Discussion

4.1 Effect of Types of evaluation

The presented data shows that the relationship between 
consumer decision-making and gazing behaviour, which 

Gazing parameters Group of Deliciousness Group of Healthiness Group of Price Group of Familiarity

Fixation Duration 9.726E-08 7.551E-02 0.3050ns 4.895E-08

Fixation Counts 9.193E-07 6.939E-03 0.4070ns 1.613E-03

Visit Duration 9.701E-07 6.888E-04 0.3050ns 3.523E-08

ns indicates no significant effect at p>0.1

Table 5. p-values of the chi-squared (χ2) test of independence between gazing behaviour and consumer’s choices
Tabelle 5. p-Werte des Chi-Quadrat-Test (χ2) auf Unabhängigkeit bzgl. Blickverhalten und Auswahl durch die KonsumentInnen
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might be the base for predicting choice based on gazing 
behaviour, is strongly influenced by the type of evaluation. 
A significant correlation was only found in the maximum 
and minimum choice tests (called choice test), but not in 
the ranking and rating test forms.
In this study, decisions including consumer choice, rank-
ing orders, and rating scores depend mainly on preference 
formation and the healthiness of alternatives, because it 
was the decision that was the goal of all types of evaluation. 
Moreover, other factors that could influence consumer de-

cision-making, such as attractiveness of alternatives, were 
limited by alternative selecting.
In the choice test, the decision-making process maximizes 
the coherence between alternatives and the choice prob-
lem. The choice is made when the decision maker reaches 
a threshold of sufficient internal coherence (Orquin and 
Loose, 2013). Hence, participants firstly scan alternatives 
and then the favoured alternative or most important at-
tribute receives attention. The most informative and/or fa-
vourite alternative is the most attractive, while the second 

Figure 2a, b, c, d. Relationship between gazing behaviour (fixation duration, fixation counts, visit duration) and consumers’ decision-making. 
Groups differ by Type of evaluation. (***p ≤ 0.01, **p ≤ 0.05, *p ≤ 0.1, ns no significant effect at p > 0.1)
Abbildung 2. Beziehung zwischen dem Blickverhalten (Fixierungsdauer, Fixierungsanzahl, Besuchsdauer) und der Entscheidungsfindung der 
KonsumentInnen. Gruppen unterscheiden sich nach Art der Bewertung.



268 Thi Minh Hang Vu et al. 

Die Bodenkultur: Journal of Land Management, Food and Environment 68 (4) 2017 

most informative alternative attracts less attention, and 
the least informative is the least attractive. In this case, the 
decision-making process and visual attention of consum-
ers have the same tendency towards information with a 
higher coherence of decision goal and preference forma-
tion, therefore increasing the likelihood of decision makers 
fixating on the chosen alternative towards the end of the 
decision-making process.
In the ranking and rating test, participants were also in-
fluenced by decision goal and preference formation. This 
suggests that the more informative an image, the more the 
participants were attracted to it. However, ranking and 

rating tests were considered to be more difficult than the 
choice test (Vu et al., 2016) and the difficulty of a task is 
a consequence of the higher demand on working memory 
(Orquin and Loose, 2013). Hence, besides the time that 
participants were attracted by the information of the im-
age itself, in ranking and rating tests, they need more time 
to find the appropriate decision option, such as compar-
ing among alternatives based on relevant attributes, seek-
ing experiences and preference in working memory. As a 
result, fixation duration and counts were not correlated 
with ranking orders or rating scores. Moreover, in previ-
ous studies, eye movements were found to be highly task 

Figure 3a, b, c, d. Relationship between gazing behaviour (fixation duration, fixation counts, visit duration) and the number of choice. Groups 
differ by Question content. (***p ≤ 0.01, **p ≤ 0.05, *p ≤ 0.1, ns no significant effect at p > 0.1)
Abbildung 3. Beziehung zwischen dem Blickverhalten (Fixierungsdauer, Fixierungsanzahl, Besuchsdauer) und der Anzahl der Auswahlmöglich-
keiten. Die Gruppen unterscheiden sich durch den Frageninhalt.
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dependent and linked to cognitive processing (Castelhano 
et al., 2009; Liversedge et al., 2011). The relationship be-
tween attention and working memory cannot be simply 
described as a linear function (Orquin and Loose, 2013). 
It is therefore understandable that eye movements cannot 
be correlated with ranking orders and rating scores, which 
depend mostly on the nature of alternatives.

4.2 Effect of Question content

Our results found a strong positive correlation between 
gazing behaviour and choice rates for three groups of ques-
tion contents: Deliciousness, Healthiness, and Familiarity. 
Products that were high in gazing measures had a higher 
likelihood to get chosen and vice versa. The gazing behav-
iour parameters could be used to predict the choice rate 
to some degree. This result is in line with several previous 
studies (Krajbichet al., 2010; Atalay et al., 2012). These 
findings were explained by the effects of decision goals and 
preference formation on the gaze bias for the chosen alter-
native in the choice test. Firstly, the decision goal mecha-
nism is a process of top-down attention that results from 
a specific task instruction (Yarbus, 1967). This means that 
the most informative alternative is also the most attractive 
one. For example, when the goal is to evaluate healthiness, 
health logos are more attractive (Orquin et al., 2012). In 
our study, different question contents played different de-
cision goals: deliciousness, healthiness, price, and familiar-
ity. The most informative alternative corresponding to the 
decision goal attracted the most attention. Therefore, we 
found a positive correlation in three groups of question 
content. Secondly, the influence of preference formation is 
an establishing process of preference for one of the alterna-
tives in the test picture. The favoured alternative receives 
most attention (Orquin and Loose, 2013). In several cases, 
both decision goal and preference formation affect gaz-
ing parameters in the same direction. Hence, we observed 
a strong correlation between gazing and choosing in the 
three groups deliciousness, healthiness, and familiarity.
However, in the Prices group, no relationship between de-
cision-making and gazing behaviour was found. This result 
may be explained by the fact that the effects of decision 
goal and preference formation might have counteracted 
each other. If participants were asked to choose the cheap-
est food (content of question or decision goal as well), they 
would pay attention to the cheapest product. However, the 
cheapest food was usually not their favourite one, so they 
paid attention to the chosen image because of the decision 

goal effect. But they did not pay too much attention be-
cause there was no effect of the preference formation. Con-
versely, images not chosen may attract attention because 
of their preference formation effect. As a result, there was 
no significant difference in choice rate among the high, 
medium, and low gazing behaviour groups.
In brief, if the tested question content is positively related 
with consumer preference formation, a strong correlation 
between gazing behaviour and decision-making will be 
found surely. However, if the tested question content is 
in opposition to consumer preference formation, this rela-
tionship will depend on how strong the decision goal effect 
is and how strong the preference formation effect is. The 
relation between decision goal effect and preference for-
mation effect will finally decide, whether consumer gazing 
behaviour correlates with decision-making or not. If the 
decision goal effect is stronger than the effect of preference 
formation, a correlated relationship will be found.

4.3 Limitations

To investigate each test design factor, we developed dif-
ferent tasks using different groups of participants. If par-
ticipants carried out the first task by observing the testing 
picture, they should not see this picture again to do the 
other tasks. Knowing the test picture before the main test 
would strongly influence consumers’ gazing behaviour. 
Hence, we used four different groups of participants for 
four different tasks in each experiment. We accepted the 
bias between participants as error of the method.
A limited number of selected participants is another limi-
tation of this work. We used only individuals from the staff 
and students from BOKU University, and this sample is 
not representative of any population. As our sample lacks 
representativeness, we should not overgeneralize and can-
not make general statements about the relationship be-
tween decision making and gazing behaviour. However, 
the obtained results give valuable evidences.

4.4 Perspectives

Further work should be conducted to study the joint effect 
between test design factors. Moreover, other design factors 
such as content of images, information about test aims, 
experimental situation (real life vs. laboratory), and/or a 
story about the tested products should also be investigated. 
Further works with higher number of consumer represent-
atives should be performed and welcomed.
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Conclusions

Although many studies have reported a correlation be-
tween consumer gazing behaviour and decision-making, 
the first research question, whether this correlation always 
exists or not had to be answered with a No. Design factors 
of an eye-tracking test were found to influence this correla-
tive relationship significantly. In our study, the correlation 
was significantly influenced by the type of evaluation and 
the question content. Only in the choice tests, a signifi-
cant correlation between gazing behaviour and consumer 
choice was found. Within the maximum choice test form, 
the question content was varied from deliciousness, healthi-
ness, price, to familiarity. If the question content was re-
lated with preference formation (deliciousness, healthiness, 
familiarity), gazing behaviour parameters correlated signif-
icantly in a positive way with the choice rate. These results 
have been discussed considering the relationship between 
visual attention, cognitive processes, and decision-making 
theory. This study corroborates the hypothesis of the pre-
dictability of consumer decision-making by measuring 
gazing behaviour. Moreover, it highlights the importance 
of understanding the factors that influence this predict-
ability to achieve more relevant applications.
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