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Abstract- This study aimed at exploring the neural mechanisms underlying aesthetic emotion when people with different 
levels of expertise view designed products. Twenty-six college students participated in a fMRI experiment in which an 
event-related paradigm was employed. The findings suggest that the right sub-gyrus and inferior parietal lobule are related to 
the induction of positive emotion for people with a high level of expertise in designed products, whereas the inferior parietal 
lobule and inferior frontal gyrus are related to the provoking of negative emotion for people with a low level of expertise in 
designed products. 
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I. INTRODUCTION 
 
Neuroaesthetics is a domain focused on 
understanding how the brain functions when it 
engages in an aesthetic activity [1]. In the recent 
decade, many studies have been conducted to 
ascertain the neurobiology of aesthetic engagement in 
different domains (e.g., [2], [3]). However, the 
neuroaesthetic studies in designed products are hardly 
seen. Design is one of the fundamental human 
abilities that are critical for professional success and 
personal fulfillment in the 21st century [4]. The study 
of neuroaesthetics on designed products is therefore 
important. One of the major topics that researchers in 
neuroesthetics concern is how certain factors 
modulate neural activity underlying aesthetic 
experiences. Recent studies have suggested that 
personal orientation toward the aesthetics of an object 
is strongly influenced by experiences [5]. 
Accordingly to the model of aesthetic triad, meaning–
knowledge system involves many brain regions and it 
varies substantially across individuals, cultures, and 
historic epochs [6]. 
Accordingly, expertise may directly or indirectly 
influence this system through some neural 
mechanisms when people appreciate designed 
products. Aesthetic experience involves the cognitive 
process of aesthetic judgment and aesthetic emotion 
[7]. Although many neuroimaging studies have 
conducted to explore the neuronal basis of general 
emotional processing in the human brain [8], only a 
few neuroaesthetic studies have focused on aesthetic 
emotion. In a review of neuroaesthetics, Chatterjee 
[1] found that orbito-frontal cortex, the anterior and 
posterior cingulate, as well as the ventral striatum 
including the nucleus accumbens, the caudate, and 
the amygdala mediate the emotional response to 
beauty or to artwork. Moreover, Kreplin and 
Fairclough [8] found that comparing to viewing 
paintings that provoked negative emotion, viewing 

paintings that induced positive emotions activated 
medial BA 10 (rostral prefrontal cortex, rPFC).  
Accordingly, viewing different types of stimuli may 
trigger different neural activities that underlie 
aesthetic emotion. Meanwhile, expertise may 
moderate such a cognitive process. This study 
therefore tried to explore whether there are different 
neural mechanisms underlying aesthetic emotion 
when people with different level of expertise in 
designed work view designed products. 
 
II. METHOD 
 
A. Participants  
Twenty-six college students were included in this 
study. Pre-screened with the history of previous 
neurological or neuropsychological disorders, all 
participants were right-handed. 
 
B. Stimuli and instrumentation  
Ninety pictures of everyday designed products were 
employed as stimuli through E-prime in this study. 
The stimuli (pictures of designed products) were 
selected from “Aesthetic Pictures of Everyday 
Designed Products, APEDP” [9]. The selected 
pictures included 30 pictures in each of the three 
categories: ugly, medium, and beautiful pictures. 
Moreover, the Inventory of design experience (IDE) 
was employed to measure the participants’ expertise 
pertaining to designed products. The Cronbach’s α 
coefficient was .822 for the IDE [9].  
 
C. Design and procedures  
The fMRI experiment employed an event-related 
paradigm. The experiment was consisted of two runs 
and each run included 45 trials. Participants were 
requested to rate their aesthetic emotion (1 = 
negative, 2 = neutral, or 3 = positive).  
D. Data acquisition and image analyses  
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Scans were performed on a 3-tesla Siemens 
Megnetom Skyra Siemens MRI scanner with a 32-
channel head coil. Each functional run acquired 228 
volumes. Functional data were analyzed using SPM8 
software. 
 
III. RESULTS 
 
With regard to the contrast of high-design experience 
to low-design experience, three contrasts were 
significant. The brain region that showed significant 
activation in positive to neutral emotion was the right 
Sub-Gyral (BA 10, p < 0.001), that showed 
significant activation in negative to neutral emotion 
was the left medial frontal gyrus (BA 6, p = 0.001), 
and that showed significant activation in positive to 
negative emotion was the left inferior parietal lobule 
(BA 40, p < 0.001). With regard to the contrast of 
aesthetic emotion in low-design experience to high-
design experience, there were also three significant 
contrasts. The brain region that showed significant 
activation in negative to positive emotion was the left 
inferior parietal lobule (BA 40, p < 0.001), that 
showed significant activation in viewing neutral 
pictures was the right cingulate gyrus (BA31, p < 
0.001), and that showed significant activation in 
viewing negative pictures was right inferior frontal 
gyrus (BA 45, p < 0.001) 
 
IV. DISCUSSION AND CONCLUSIONS 
 
To date, most neuroimaging studies highlight neural 
networks that underlie aesthetic experience across 
participants rather than explore individual differences 
[6]. This study therefore addresses group differences 
in neural responses of aesthetic emotion toward 
designed products rendered by levels of expertise. 
The findings of this study support the arguments that 
context and knowledge beyond the sensory qualities 
of visual images affect the neural responses of 
individuals in aesthetic experiences [6]. The results 
revealed that, compared to participants who were 
with a low level of design experience, those who 
were with a high level of design experience were 
more sensitive to the stimuli contrasts of positive to 
neutral, negative to neutral, and positive to negative; 
moreover, such a sensitivity was related to the 
function of right sub-gyrus (BA10), medial frontal 
gyrus (BA6), and inferior parietal lobule (BA 40). 
 These results are in line with the findings that medial 
BA10 is related to the subjective self or personal 
entity [10]. On the other hand, compared to 
participants who were with a high level of design 
experience, those who were with a low level of 
design experience only had significant brain 
activations in the contrasts of negative to positive 
stimuli, in the neutral stimuli, and in the negative 
stimuli. These findings suggest that individuals with a 
low level of design experience are less sensitive in 
distinguishing the beautiful stimuli from less 

beautiful stimuli, but they are more prone to be 
influenced by negative stimuli. Moreover, the 
findings in this study suggest that the inferior parietal 
lobule (BA 40), cingulate gyrus (BA 31), and inferior 
frontal gyrus (BA 45) are related to negative and 
neutral emotions. These results support the claim that 
right inferior frontal gyrus (RIFG) plays an important 
role in adaptations to respond to currently relevant 
and salient stimuli with inhibitory control [11].  
 
The importance of education in aesthetics has been 
gradually emphasized. Cultivating aesthetics from the 
appreciation of everyday designed products is a 
fundamental approach for achieving this educational 
goal. The findings of this study shed light on how 
expertise influences aesthetic emotions through 
neural mechanisms. 
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