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Introduction 

In the last decades the availability of portable devices as well as of internet accesses provided such great changes 

in people’s habits in taking advantage of media contents. Nowadays people are exposed to advertising through 

several media, such as newspapers, websites, and mobile/tablet applications . To establish which media might be 

more effective in terms of ads memorization is an ardous challange, but the answer has a great importance for 

strategic media planning of advertising communication. Some studies have already shown that media via paper 

are more effective than media via internet and websites in promoting the recall and the recognition of the ads 

[1],[2]. However, the scientific debate about the effectiveness of some media over the others is still an open issue.  

Aim 

 

The aim of this work is to evaluate which communication media between newspapers, websites and mobile 

applications is able  to induce the higher ads memory performances. 

For this purpose, we have applied both traditional methods, based on self-reports/interviews, and neuromarketing 

techniques [3], such as Eye-Tracking (ET) recordings synchronized with Electroencephalographic (EEG) signals.  

 

Design/methodology 

The present study was carried out at the Behavior and Brain Lab (IULM University, Milan) with the participation 

of 72 subjects equally distributed in terms of age, gender, socio-economic level and habits in the use of  

communication media. Three subgroups of 24 subjects, one for each experimental condition (printed newspaper, 

website and mobile application on iPad), were arranged. 

The experiment was divided into two phases: firstly, the subjects were asked to enojoy the reading as they were at 

home an Italian newspaper through three different media (i.e. print version, mobile version on iPad and website 

version), each one including ads of the same brands.   

In the second phase every subject has been interviewed for an implicit and explicit [4] (Shapiro & Krishnan, 2001) 

memory task recognition over 50 ad flyers [5], [6] (Keller, 1987; Braun, 1999), half of them included in the 

respective medium during the first phase of the experiment, while the remaining ones served as distractors. 

It is important to point up that for each medium the ads were always the same. On the other hand,  the newspaper 

articles were the same in the print version and for the mobile version, while for the website version they could 

change. This choice was made to respect the ecologial conditions of exploring website versions of newspapers. At 

the end of the memory recognition task, subjects were asked to fill in a self-report assessment about their brand 
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knowledge [7] to verify wheather the memory task was affected or not by previous experiences (such as holding 

or willing to purchase one of the products belonging to the brands presented by the target ads used during the 

experiment). 

 

The Emotiv EPOC electroencephalography (EEG) headset was synchronized with SMI Eye-Tracking glasses for 

the print version and the mobile version groups, while for the website version group the Emotiv Epoc EEG headset 

was syncronized with the SMI RED250 Eye-Tracking (ET)  [8], [9], [10]. The analisys of eye movements is a 

good source of relevant informations. The fixation of an object, in fact, indicates that the subject paid attention to 

that, and the length is a good indicator of the amount of interest [11], [12]. Among the different areas of research 

that have benefited from the measurement of gaze behavior, there is the study of advertising [13], [14], [15], [16], 

as the level of attention paid to an advertising influence the perception of the message [17] that can influence the 

attitude and consequently the behavior [18]. ET and EEG recordings were monitored also during the memory 

recognition task.  

 

Results 

Results show that print (paper) and mobile (iPad) versions obtained significant higher values in memory 

performances (t-student test: p≤0.05). Mobile (iPad) version had a higher memory rate than print (paper) version 

even if not in a statistically significant way. 

Moreover, as showed by Figure 1, on average the total eye fixation time (computed by eye-tracking SMI BeGaze 

software) on ads was lower in the website version than both tablet version (iPad) and printed version (paper), 

according also to the results showed by some previous studies wich found the “banner blindness” phenomenon 

[19]. 

 

 
Figure 1. The graph shows the average values (expressed in seconds on the “x” axe, averaged across all 24 subjects 

for each media) about the total time of eye fixations on advertising flyers for the 3 different media exposition: paper, 

iPad and website (on the “y” axe). 

 

EEG analyses shows that the Frustration Index from Emotiv Affective Suite is significantly lower in the website 

version with respect to both paper version and tablet version (t-student test: p≤0.05), while there were no significant 

differences (t-student test: p≥0.05) between paper version and tablet one (see Figure 2).  

Moreover, the Frustration Index correlates significantly with memory performances (correlation test: p≤0.01) and 

this finding is consistent with some empirical evidence about the relation between emotion and memorization [20], 

[21], [22], [23]. 
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Conclusion 

Aside the findings presented in the results section, which should be taken into account with caution due to the 

small sample size enrolled in this study, this work shows that the integration of traditional methods (i.e., self-

reports, interviews and traditional memory task recognition) and innovative techniques (such as eye-tracking 

recordings synchronized with EEG monitoring of brain activities) might provide a more complete information and 

understanding of user memorization phenomena about ads memorization. Limits and advantages of the presented 

neuromarketing methodologies will be deepen in further works. 

 

 
Figure 2. The graph shows the average values (percentages on the “y” axe, across all 24 subjects for each media) 

about the total memory task scores (in green) and EEG frustration levels (in blue) about advertising flyers for the 3 

media: paper, iPad and website (on the “x” axe). 
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