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Abstract 

Transparency of packaging material can assist consumers to make better choices because it allows 
them to inspect the product visually before buying it. This study investigated the influence of 
material transparency on visual perception of the packaging. Visual perception data were 
recorded by an eye-tracking equipment. The main measure of participants’ visual attention was 
the number of fixations on visual elements displayed on the packaging. In order to measure the 
elements’ noticeability, number of fixations before detecting each of the elements was also 
calculated. The results showed no significant effect of the packaging transparency on the eye-
fixation measures. To examine the influence of a particular visual element (namely, a pictorial 
symbol), an additional experiment was done by changing its opacity. It was found that the number 
of fixations before detecting the element was influenced by its transparency, suggesting that 
partially-transparent elements on packaging can have a negative impact on visual processing 
when high noticeability of the elements is required. 
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Sažetak 

Transparentni materijali ambalaže korisnicima omogućuju bolji uvid u proizvod i time doprinose 
promišljenijem odabiru prilikom kupnje. Ovaj rad bavi se ispitivanjem utjecaja transparentnog 
materijala na vizualnu percepciju ambalaže. U tu svrhu korištena je tehnologija praćenja pokreta 
očiju ispitanika prilikom promatranja različitih uzoraka ambalaže. Kao objektivni pokazatelj 
zadržavanja vizualne pažnje mjerio se broj fiksacija na istaknutim vizualnim elementima 
ambalaže, dok se kao indikator privlačenja pažnje mjerio broj fiksacija prije zapažanja svakog 
elementa. Rezultati su pokazali da ne postoji statistički značajan utjecaj transparentnosti 
ambalaže na spomenute varijable. Utjecaj transparentnosti pojedinačnog sadržaja na ambalaži 
dodatno je istražen pomoću varijacija u opacitetu jednog vizualnog elementa (piktograma). 
Utvrđeno je da je broj fiksacija prije uočavanja piktograma u određenoj mjeri uvjetovan njegovom 
transparentnošću, te da djelomično prozirni elementi na ambalaži mogu negativno utjecati na 
vizualno procesiranje u slučajevima kada je potrebno postići visoku razinu uočljivosti informacije. 

Ključne	riječi:	materijal,	ambalaža,	praćenje	pogleda,	fiksacije,	percepcija
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1. INTRODUCTION 

Previous research has shown that packaging has a significant influence on consumer 
expectations and product perception. Based on the packaging, people make judgements 
about product attributes even before purchasing it. Konstantoglou et al. [1] confirmed 
that consumers recognize the impact of packaging on product safety, and that the quality 
of a product is directly associated with the quality of its packaging. Many earlier studies 
reported on packaging influence on perceived product quality [2]–[4], and on other 
consumers’ subjective impressions, such as product attractiveness [5] and choice 
preferences [6]. Various packaging characteristics, such as packaging color, shape and 
material, can contribute to the people’s impressions. When considering the product 
quality expectations, the material is one of the most crucial packaging determinants. 
Particular optical properties of packaging material, such as transparency, can assist 
consumers in making better choices because it allows them to inspect a product visually 
before buying it. Past studies showed that the possibility of visually checking the product 
is very important for buyers [7], especially when they are unfamiliar with a brand [8]. 
They appreciate the packaging structure which allows greater visibility of the product [1], 
[9], and this often results in increased satisfaction [10]. However, in some circumstances, 
transparency can be perceived as less aesthetic [11]. Due to fact that many product are 
sensitive to light [12], the transparency of packaging material can have a negative effect 
on expected product quality [13]. Still, a number of studies demonstrated that the 
material transparency is a desirable packaging feature [14] and that assumptions about a 
product quality can be based on transparency [15]. Finally, it can lead to the marketers’ 
most wanted result, increased willingness to purchase [16] and consequently, purchase 
decision [17]. 

Researchers who experimented with the transparency of packaging material mostly 
manipulated with transparent windows on packaging. Simmonds et al. [18] used 
variations in position and size of the transparent windows for different categories of 
product, and Sabo et al. [5] varied the number of the transparent windows on packaging. 
In few studies, a more direct comparison between transparent and opaque packaging was 
made. Results of a study by Billeter et al. [19] revealed that transparent packaging had 
better impact on participants’ preferences than opaque packaging. Chandran et al. [15] 
reported that a product was evaluated as significantly better if it was in a transparent 
packaging. However, these comparisons between transparent and nontransparent 
packaging materials were not based on directly measured quantitative data, such as 
participants’ eye movements. 

Eye tracking is an experimental method of recording participants’ eye movements 
stimulated by visual content. Nowadays, it is a common method for observing the 
processes of visual attention [20] and researchers use it for product packaging design 
tests [21]. For example, Sielicka-Różyńska et al. [22] employed an eye tracker to examine 
how information architecture on packaging affects visual attention. Gunaratne et al. [23] 
used it to record participants’ fixations on familiar and novel packaging. Analysis of eye 
tracking results for particular elements on packaging was done by Agnieszka and 
Agnieszka [24] who investigated visual attention to product name, logo and graphic 
elements. However, none of the above mentioned studies used eye tracking method to 
explore the influence of packaging material. Therefore, the aim of our study was to 
examine how the transparency of packaging material influences people’s visual attention 
by using eye-tracking technology. 
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2. EXPERIMENTAL	

The study consisted of two experiments. The purpose of Experiment 1 was to examine the 
effect of packaging transparency on the participants’ perception, and Experiment 2 was 
focused on the effect of the transparency of one packaging element (i.e. pictorial symbol). 
In order to get objective and quantitative data, eye-tracking equipment was used for 
recording the participants’ visual attention in both experiments. 

2.1. Experiment	1	

Thirty-two people (24 females and 8 males, mean age of 21.67 years, SD=1.99) 
participated in the experiment. None of them reported vision problems or neurological 
disorders. 

The experiment was conducted in a slightly dimmed room located within the Faculty of 
Graphic Arts at the University of Zagreb. The eye tracking data were recorded by Tobii 
Eye Tracker X60 with a sampling rate of 60 Hz and an accuracy of 0.5 degree. The stimuli 
were presented on a computer display (model LEN L1900pA) with resolution set to 1280 
x1024 pixels. 

Two packaging samples for a fictitious product were used as stimuli. They were designed 
as grayscale images to eliminate the impact of color hue on visual perception. Packaging 
samples had identical design and differed only in material transparency. The picture of 
the non-transparent packaging was a simulation of a cardboard packaging, while 
transparent material was presented by a picture of plastic packaging. Transparency of the 
plastic was simulated by showing the product inside. The amount of fully transparent area 
(i.e. parts without any print) on the front side of the packaging was 24%. The opacity of 
informative elements (a logotype, a product name, a pictorial symbol and a graphic) was 
set to 100%. The opacity of decorative elements (rays) was set to 50%. 

In order to avoid the familiarity effect, the participants were devided in two groups. 
During the experiment, each group viewed only one packaging sample. To avoid goal 
directed visual attention process, the participants were asked to view the displayed 
packaging freely. Before the experiment started, they were instructed that the viewing 
time would be limited to 5 seconds. The eye-tracking procedure started with a calibration. 
After that, the participant’s task was to fixate an “x” symbol in the middle of the computer 
screen for 1500 milliseconds and then the picture of the packaging sample was displayed. 
At the end of the experiment, the participants were debriefed and thanked. 

Dependent variables recorded by the eye-tracking device were Fixation Count and 
Fixation Before. Fixation Count is the number of times the participants fixated on each 
packaging element. Fixation Before refers to the number of times they fixated on other 
content before fixating on particular packaging element. 

2.2. Experiment	2	

Another thirty-two participants (22 females and 10 males, mean age of 21.84 years, 
SD=2.26) were recruited for the second experiment. None of them took part in the first 
experiment. The experiment was the same as the previous, except the stimuli. The stimuli 
were two pictures of plastic packaging differing only in transparency of the pictorial 
symbol. The opacity of the non-transparent version of the symbol was set to 100%, and 
for the transparent version was 30%. The pictorial symbol was defined as an area of 
interest for the additional eye-tracking data analysis. 
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3. RESULTS	AND	DISCUSSION	

The eye tracking data (namely, Fixation Count and Fixation Before) were calculated for 
the following areas of interest: the logotype, the product name, the pictorial symbol and 
the graphic. As fixation data did not follow a Gaussian distribution (confirmed by 
Kolmogorov-Smirnov test), nonparametric tests were used. The results of Mann-Whitney 
U test indicated no significant effect of packaging material on both eye-tracking measures 
(Figures 1 and 2). The results are in line with a previous study which compared different 
methods for measuring the ability of packaging visual element to attract visual attention 
[25]. In that study, some elements were detected slightly easier on the non-transparent 
packaging than on the transparent one, but the effect of transparency was not statistically 
significant. 

 

 
Fig.	1:	Comparisons	between	Fixation	Count	on	non‐transparent	and	transparent	packaging	

 
Fig.	2:	Comparisons	between	Fixation	Before	on	non‐transparent	and	transparent	packaging	

 

In Experiment 2, the eye-tracking data were calculated only for the pictorial symbol. 
Although the range was higher for the non-transparent version of the pictorial symbol, 
the Mann-Whitney U test showed no significant difference between Fixation Count on the 
non-transparent (median 1, range 0-4) and the partially-transparent pictorial symbol 
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(median 1, range 0-3), U = 102.50, Z = -0.440, p = 0.660. In contrast, the results indicted a 
significant difference between Fixation Before on the non-transparent (median 4, range 
1-8) and the partially-transparent pictorial symbol (median 8, range 3-11), U = 13.50, Z = 
-2.185,  p < 0.05. This suggests that the participants directed significantly more fixations 
on other packaging elements before detecting the partially-transparent pictorial symbol 
for the first time, which means that the non-transparent pictorial symbol attracted the 
participants’ visual attention better than the partially-transparent pictorial symbol. The 
results were supported by the visualizations of the participants’ fixations (Figure 3) 
presented by heat maps. The heat maps show the distribution of viewers’ visual attention 
and provide a more comprehensible depiction of the fixation results [26]. Different color 
hues represent variations in the amount of participants’ fixations. Higher numbers of 
fixations on the packaging elements are presented by red color, followed by yellow and 
green colors. A comparison of the fixation data visualizations for the packaging with the 
partially-transparent and the non-transparent pictorial symbol showed a noticeable 
difference in the amount of the warm-colored areas between the experimental conditions. 

 

 
Fig.	3:	Heat	maps	of	the	packaging	samples	used	in	Experiment	2	

 

The non-transparent pictorial symbol had better contrast between the line and its 
background than the partially-transparent one. Better results for the noticeability of the 
pictorial symbol with a high contrast are in accordance with previous studies which tested 
the ability of the pictorials to attract people’s attention. Huang [27] analyzed a visual 
search for computer icons and reported that the icons with lower contrast resulted in 
longer detection time. High contrast can also enhance users’ memory. Based on their 
investigation of warning saliency, Barlow and Wogalter [28] concluded that highly 
noticeable warnings had better influence on participants’ memory than less noticeable 
warnings. Positive influence of the contrast was also confirmed in a study by Rousek and 
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Hallbeck [29] which showed that high contrast symbols designed for healthcare facilities 
were most identifiable. 

4. CONCLUSION	

Although the results of the first experiment showed no significant impact of packaging 
material on the participants’ visual perception, our second experiment showed that the 
transparency of the pictorial symbol did influence its noticeability. The number of 
fixations before detecting the partially-transparent pictorial symbol was higher than 
fixations before non-transparent symbol detection, suggesting that partially-transparent 
elements on packaging can have a negative impact on visual processing when high 
noticeability of the elements is required. Designers should definitely take this into 
consideration when creating packaging graphic design, especially for the specific 
products whose packaging has to signal the important pictorial messages, such as safety 
icons or warnings. 

There are some limitations in this study which should be avoided in future research on 
packaging material transparency and visual attention. The number of participants in each 
group, as well as the number of packaging material variants could be more increased. 
Furthermore, future studies should investigate different shapes of the packaging and 
compare the results for various product types. Finally, after objective measurements of 
participants’ perception reported in this study, additional qualitative analysis would be 
especially beneficial to understand the connection between product packaging and end-
users. 
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